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1. OEJHU OCBOEHUS JUCLHHUIJIHNHDBI

Wzyuenue nucuuiianHbl «Pe3anne maTepuanoBy HampaBieHO Ha JOCTHXKEHHE CIEIYIOMIHX Iie-
neit OINOIT 15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECIIeYeHHE MAITMHOCTPOUTENHHBIX TIPO-
U3BOJICTBY:

Koo yenu Dopmyrupoeka yenu

01 [ToaroToBka BBIMYCKHUKOB K MPOEKMHO-KOHCTMPYKIMOPCKOU OesimeabHocmu, olectie-
YUBAIOMIEH CO3/IaHUE MPOEKTOB MAIIMHOCTPOUTENHHBIX H3AENUI, C y4eTOM BHEIIHUX U
BHYTPEHHHX TPeOOBaHWH K MIX IPOU3BOJICTBY U Ka4eCTBY.

2 [loaroToBka BBIMYCKHUKOB K Op2aHU3AYUOHHO-YNPABIEHYECKOU OesimenbHOCmU,
BKJIIOYAIoNIel B ce0sl opraHn3aniio padOThl KOJJICKTHBA MCIIOIHHUTENIEH Pa3Hol cTereHH
npohecCHOHANPHON OpWEHTAllNH, OCO3HABATh HPABCTBEHHYIO, MTPABOBYIO W 3KOHOMHYE-
CKYIO OTBETCTBEHHOCTb 32 MMPUHITHE CBOUX MPO(PECCHOHAIBHBIX PEIICHUH.

HCJISIMI/I OCBOCHUA JUCHUIIIIMHBI «Pe3anne MaTCpruajIOB» ABJIAOTCA O3HAKOMIICHHE C OCHOB-
HBIMH 3aKOHOMEPHOCTSIMH, UMEIOIIMMU MECTO B IIpOIiecce B3auMOAeHCTBUS (hopMOOOpa3yoIero uH-
CTpyMeHTa ¢ 00pabaThiBaeMbIM MAaTEPHAIOM, U BO3MOXHOCTSIMU HAMPABICHHOTO BO3JICHCTBUS HA ITH
IPOLIECCHI C LENBI0 MX ONTHUMM3AIMH, MMOBBIIICHNAS KauyecTBA W MPOU3BOJUTEIEHOCTH TEXHOJIOTHYe-
CKUX cucTeM 00pabOTKH.

2. MECTO JUCIMIIJIMHBbI B CTPYKTYPE OIIOII BO

Juctumumaa «Pe3anue MaTepuanoBy OTHOCUTCS K 00sI3aTSIBHBIM JAUCIUILINHAM BapHATHBHON
yactu (b1.B.O/1.6).

Juctmmuimna «Pe3anre MarepuaiioBy» 0a3upyeTcss Ha 3HAHUSAX, MOJYYaeMbIX CTyJICHTaAMH H3
KypcoB: «MarepuanoBeaenue», «dusuka», «Teopetnueckas MexaHuka», «CONpoTHUBICHUE MaTepua-
70BY», «TeXHOJOTUYECKHE MPOIIECChl B MAIIMHOCTPOCHUHY, «METPOJIOT s, CTaHIAPTU3AINS U CEPTH-
bukamus».

JuctumuimHa «Pe3aHne MaTepuanoBy SIBISICTCS MPEANICCTBYIOMEH I H3yUeHUs CIICAYFOIIIX
JUCIUTIINH ¥ MPakTUK «OCHOBBI HAJICKHOCTH TEXHOJIOTHYSCKHX CHCTeM», «TexHoyiornueckas mexa-
HUKa», «OCHOBBI TEXHOJIOTHMH MAaITUHOCTpOeHUs», «lIporeccsl W omeparuu GopMooOpa3oBaHUs»,
«O06opynoBaHue MAIIMHOCTPOUTENHHOTO MPOU3BOICTBAY, « T€XHOIOTHS MAIIIMHOCTPOCHUS.

3. KOMIIETEHIIMU OBYYAIOILIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE OC-
BOEHUA JUCHUIIJINHBI

[Tocne n3ydeHus JaHHOW JUCHUIUIMHBI CTYIEHT NPUOOpETaeT 3HaAHUS, YMEHUS U OIIbIT, COOT-
BercTByromue pesyapratam OIIOII nanpaBnenus 15.03.05:

P1, P2, PS5, P6 (pacuudpoBka pe3ynbraTtoB 00yueHus npuBoautcsa B OIIOII nanpasnenus 15.03.05).

B pesynbTare 0CBOCHMS IUCLUILIMHBI 00yJYaroIUNCs JOKEH JAEMOHCTPUPOBAThH CIEAYIOIINE
pe3ynbTaThl 00y4eHus, cornacyrouecs ¢ hopmupyembiM komnereHuusm OITOIT:

- CIIOCOOHOCTBIO Y4acTBOBATh B pa3pabOTKe MPOEKTOB M3JEIMHA MAIIMHOCTPOCHMS, CPEICTB
TEXHOJIOTUYECKOI0 OCHAIIIEHHUs, aBTOMATHU3AllM1 U TUAarHOCTUKHU MAITMHOCTPOUTENbHBIX MPOU3BOJICTB,
TEXHOJIOTUYECKHUX TPOLECCOB MX M3IOTOBJICHHS M MOAECPHU3ALUU C YYETOM TEXHOJIOTMUECKHX, IKC-
IUTyaTallMOHHBIX, CTETUUECKUX. DKOHOMUYECKHX, YIPaBIECHUYECKUX MapaMeTpOB U HCIOIb30BAaHUEM
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUN M BBIYMCIMTEILHON TEXHHUKE, a TaK K€ BbIOUPATh ITH
CpEeICTBa U MPOBOAUTH JUATHOCTHKY OOBEKTOB MAIIMHOCTPOUTEIBHBIX MPOU3BOJICTB C MPUMEHEHHEM
HEOOXOIMMBIX METO/IOB U cpencTB aHanu3a ([1K-4):

3HaTh: GU3UYECKYIO CYIIHOCTD SIBJICHUN NMPU PE3aHUU MATEPUAJIOB; BUIbI CTPYKKHU U CIIOCOOBI
UX M3MEHEHUs; BIUSHHUE MPOLIECCOB CTPYKKOOOPa30BaHUs HAa OCTATOYHBIC HANPSIKEHUs, INIyOUHY U
CTENEeHb HaKJIEma 00pab0OTaHHOM MOBEPXHOCTH;

YMerTb: BRIOUpaTh pallMoOHaIbHBIE BUABI 00pa0OTKH B 3aBUCHUMOCTH OT BUA 00pabaThIBa€MbIX
MOBEPXHOCTEN 3aroTOBKM, 00pabaThiBaeMOro Marepuana W TpeOOBaHUI K KayecTBY 0OpabOTaHHBIX



MOBEPXHOCTEH; MPOU3BOAUTH BBIOOP PEXYIIUX MHCTPYMEHTOB, MAPKH MHCTPYMEHTAJIBHOTO MaTepHua-
J1a, ONTUMAJIBHBIC T€OMETPUUECKHE NTapaMETPhI U TapaMETPOB PEKUMOB PE3aHMs;
Brnazers: MeToIMKO# BEIOOpAa MHCTPYMEHTAIBHOTO MaTEpUaa;

- CIIOCOOHOCTBIO Y4acTBOBATh B Pa3pabOTKe M MPAKTUYECKOM OCBOSHHH CPEJICTB U CUCTEM Ma-
IIMHOCTPOUTENIbHBIX IIPOU3BOJICTB, OJrOTOBKE INIAHOB OCBOCHUS HOBOM TEXHUKU U TEXHOJOIHMH, CO-
CTaBJICHMM 3asBOK Ha MPOBEIEHUE CEPTH(PHUKAIMU MPOIYKIHUH, TEXHOJIOTHH, YKa3aHHBIX CPEICTB U
cucrem (ITIK-8):

3HaTh: BUBI PEXKYIIUX HHCTPYMEHTOB U 0COOEHHOCTh MX MCHOJIb30BAHUS; 0COOEHHOCTH U3HO-
ca peXYIIUX UHCTPYMEHTOB, ONTUMAaJIbHYIO CTOMKOCTb U CIIOCOOBI BOCCTAHOBJIEHUE PabOTOCIIOCOOHO-
CTH; 0COOEHHOCTH OCHOBHBIX BHJIOB 00pabOTKH pe3aHHeM;

YMeTb: BbIOMpPATh BUA U MAPKy CMa30uHO-OXJIAX/AIOLIEr0 TEXHOJIOTMYECKOro CpeJICTBa B 3a-
BHUCUMOCTH OT TpeOOBaHUH K Ka4yecTBY 0OpabOTaHHBIX MTOBEPXHOCTEH U IKOHOMHUYECKUX MOKA3aTeNeH;
paccUMThIBaTh CUJIbI pe3aHMsl U TPeOyeMYyI0 MOIIHOCTh METAJUIOPEXKYIIEro 000py10BAHNUS;

Bitajiets: METOOUKON pacd€ra pexKUMOB pPE3aHuUs.



4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJINHbI

2 cemecTp: 00IIast TPyJO0EMKOCTh JUCLHUIUIMHBI COCTABIISACT 3 3aueTHbIE enuHMIIbL, 108 yacos.

Buibt yue6noii paboThl,
BKJIFOUast
CaMOCTOSITEIILHYIO PadoTy
CTy[ICHTOB DopMbI TEKYIIETO
¥ TPY/IOGMKOCTD (B 9acaX) | OGwéM yueGHOit KOHTPOJIS
g, = = o paboThI, ¢ ycreBaeMocTH (1o
No Paznen (Tema) 3 é E g MIpUMEHEHHEM HEJIEIISIM CEMECTpa),
n/n JUCIUTLITIHBI 3 = ;“55 ‘8 MHTEPaKTUBHBIX dopma
© = 2 § g O METO/IOB POMEKYTOYHON
% | 5 = 6 (B wacax / %) arrecranuy (1o
= % q:é 3 CceMectp)
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1.1. Kunemaruka mpo-
uecca pesanust. Cpesae-
MBIH CJT0i.
1.2 Cunel, pabora mnpu
(hopmoOpazoBaHUN u
BOIIPOCHI TWHAMUKH pe-
3aHMA.
1.3 HHcTpyMeHTalbHbIE
MaTepuabl.
1 1.4. W3nammuBanue, 2 |- ) . ) 108
CTOMKOCTh M TPOYHOCTH
(hopmooOpazyromux uH-
CTPYMEHTOB.
1.5. Temnogusuka mnpo-
neccoB  (hopMooOpa3oBa-
HMUsL.
1.6. KagectBo moBepx-
HOCTHOTI'O CJI041.
HUroro: 108 3ater
(mepeatrecTarysi)




4 cemectp: OOmast TPyAOEMKOCTh AUCIUIIIUHBI COCTABIISIET 3 3aU4eTHBIE eqUHUIIBI, 108 JacoB.

Buns! yueOHOM pabOThI, BKIIIO-
gasi CaMOCTOSTENIbHYIO paboTy

DopMBI TEKYILIE-

CTYJICHTOB U TPYJOEMKOCTb (B | Ofpem yueo- IO KOHTpOJS
Hacax) HOM pabOTHI VcneBaeMocTH
Ne Pasgen (tema) § C MpUMEHe- (no neoensim ce-
n/ Hf S g o o o HHEM UHTe- Mecmpam)
I e S| = % . i - % o | paKTHBHBIX (dopma pome-
§ éi E g S 5 @) 5 METOI0OB xcyTquoﬁ
£l £8 =29 &103 (B wacax / %) aTTecTaluu
: Y < SRS = :
g ¢ = = (no cemecmpam)
= R
1 | Paspen 1. 12 6 6 9/50
ConepxaHue U poib JUCLU-
11 | mwHEI B ONTOTOBKE Oaxa- 3 1 1 2150
naBpoB. Pezanne martepua-
JIOB, HCTOPHSI Pa3BUTHSL.
1.2 Kusemarika fporiecea pesa- 3 1 1 2150 Peiimune-
Hus. CpezaeMblit CIoil. xonmpos Nol
13 WHcTpyMeHTaIbHBIE MaTe- 3 2 9 2.5/50
pHaEL.
Cupl, paboTa mpu GopmMo0-
1.4 | pa3oBaHMHU U BOIIPOCHI JHHA- 3 2 2 2,5/50
MUKH PE3aHUS.
2 | Paznen 2. 12 6 6 9/50
21 Temnogu3nka MpoueccoB 4 4 2 9 3/50
(hopMooOpa3zoBaHHS.
H3namuBanue, CTOMKOCTh U Petimune-
2.2 | mpoyHOCTH POpMOOOpa3zyIo- 4 2 2 3/50 conmpons N2
IIUX UHCTPYMEHTOB. P h
23 KadectBO moBepxHOCTHOTO 4 2 5 3/50
CIIOSI.
3 | Pazuexn 3. 12 6 6 9/50
CKOpOCTh pe3aHus JI0myc-
3.1 | xaemas pexyIIUM HHCTPY- 4 2 2 3/50
hé?]i?d?\dl\/ll/l.Sa HsI CKOPOCTH pe- Petmure-
3.2 H P P 4 2 2 3/50 xonmpons Ne3
3aHUsL.
33 CnocovGH JOTIOTHUTEITBHOTO 4 2 2 3/50
BO3/ICHCTBHSI Ha MPOLIECCHI.
Hroro - | 36 | 18 18 27 /50 Ik3ameH (36 4.)




5. OBPA3OBATEJIBHBIE TEXHOJIOI' A
OpueHTanys Ha TaKTHYECKUE 00pa30BaTeNIbHbIE TEXHOJIOTUH, SBISIOIINECS KOHKPETHBIM CIIO-

cOOOM JIOCTHXKEHHUS 11esIel 00pa30BaHMs B PAMKaX HAMEUYEHHOU CTPATETHUECKOM TEXHOIOTHH.

[Tpu mpoBeeHUN NMPAKTHYECKUX U JIAOOPATOPHBIX 3aHATUI HCIIOJIB3YIOTCS: MOMCKOBBIM U UC-

CJIeZIOBAaTENILCKUE METOIBI, @ TAaK K€ aKTUBHBIC ()OPMBI O0YUECHHUS, TAKHE KaK:

MYJIBTUMEAUMHBIE TPEHUHTH 110 00pabOTKe METAIIOB PE3aHUEM U PEXKYIIEMY HHCTPYMEHTY;
MacTep-KJacc cO CHEeIHaIMCTaMU B 00JaCTH PEeXyIIero MHCTpyMeHTa U o0pabOoTKK MaTepua-
JIOB pe3aHUEM;

BCTPEUH C MPEJCTABUTENSIMU POCCUMCKUX KOMIAHHM, paboTaomux B 001acTi pa3paboTok co-
BPEMEHHOI'O0 HHCTPYMEHTA.

VYaeneHBI BeC 3aHATUN, NPOBOAMMBIX B HWHTEPAaKTUBHBIX (opmax — cocraBiser 50%

ayJTUTOPHBIX 3aHSATHUH.

6. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTMU, ITPO-
MEXYTOUYHOMH ATTECTAIIMA 11O UTOI'AM OCBOEHMS JUCIHUILINHBI; YYEBHO-
METOJAYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOM PABOTHI CTYJIEHTOB
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2 cemectp

Bonpocs! 1151 3aueTa (nmepeaTrecTamus)
Jaiite onpenenenus crocodam Je3BUitHOH 00paboTKU pe3aHueM (TOUEHUIO, CBEPIICHUIO, 3€H-
KEpPOBaHUIO, TOPIIOBOMY U IWJIHHIPUIECKOMY (HPE3ECPOBAHHUIO).
YeM oTiiMyaeTcs HECTAlMOHAPHOE Pe3aHHe OT CTAllMOHAPHOTO, HECBOOOIHOE OT CBOOOIHOTO,
KOCOYTOJILHOE OT MPSIMOYTOJILHOTO?
Crioco06b1 abpazrBHOM 00pabOTKH ieTasIei.
Ornrume Bpe3HOTO KPYTJIOTo HAPYKHOTO HNUTH(OBAHUS OT IPOPHIEHOTO?
Kakue mimockocTu MCHONIBb3YIOTCS Ui ONPEIesIeHUs] JEHCTBUTENbHBIX (KHHEMAaTHYECKHX ) YIJIOB
pexymero ne3us? Jlaiite onpeneneHus 3TUX IIOCKOCTEH U U3MEPSIeMbIX B HUX JEHCTBUTEIb-
HBIX YTJIOB PEXKYIIETO Je3BUSI.
[TpuBeanTE OCHOBHBIE CXEMBI CJIMBHOTO CTPYKKOOOpA30BaHUSI.
Jaiite onpeneneHus r1yOUHBI pe3aHus U TTyOUHBI Bpe3aHHs
OCHOBHBIEC XapaKTEPUCTUKH TIOJ]AYM M CKOPOCTH pe3aHusi, MpUBEIUTE (HOPMYJIBI, IO KOTOPHIM
OHHU BBIYUCIISIOTCS.
Kak omnpenensiercs TONIIMHA U IIUPHUHA CPE3AEMOT0 CJI0S MPH Pa3IMYHbIX crlocobax 06paboTKu
(Touenuu, ppezepoBaHnH, HAPE3AHUH PEILOBI METUUKOM)?
OxapakTepu3yiiTe OCOOCHHOCTH ONpPE/ICICHUs KMHEMaTHUYECKUX XapaKTEPHCTHUK CPE3aeMOro
CJIOSI TIPH pa3IMYHbBIX crioco0ax abpa3uBHOTO OTPE3aHMUS.
CdhopmynupyiiTe ycaoBre KOHTaKTa CTPYKKH ¢ HHCTPYMEHTOM U BBIBETUTE U3 3TOTO YCIIOBHUS
bopMyy A KacaTeabHON CKOPOCTH JIBUKEHHUS CTPYKKHU OTHOCUTEIBHO YCIOBHON MJIOCKOCTH
casura u popmyiny Tume - MepuaHTa JUist OTHOCUTEIHHOTO C/IBUTA.
[TosicHuTEe KHHEMAaTUYECKUI MEXaHU3M 00pa30BaHUS TEKCTYPbI IPH PE3aHUU.
[TpuBenuTe GopMyITy, CBSI3BIBAIOUIYIO YTOJ TEKCTYPHI CTPYKKU C OTHOCHTEIHHBIM CIIBUTOM.
[TpuBeaute hopMyssl 1 OLIEHKU cKopocTelt aedopMaliuii u pacrpeneneHus aedpopmanuii B
30HE fedhopMaIiiu.
[TpuBeauTe >KCrIEpUMEHTAIbHbBIE JTaHHBIE O BIMSHUU JAedopMalMy Ha Hpeies TeKy4ecTd MpH
pE3aHHH.
CBsI3b MEXKIY TEXHOJOTHUECKUMH M (PH3MUECKUMH COCTABIISIONIMMHU CHIIBI PE3aHUs TP Tpsi-
MOYT'OJIbHOM CBOOOJHOM TOYEHUH, IPU HECBOOOTHOM PE3aHUH.
[MpuBenute Gpopmyny MepuaHTa O CBSI3U yrila HAaKJIOHA YCIOBHOM IIOCKOCTH C/IBHTA C YTIIOM
JIeMCTBUS, COMTOCTABbTE €€ C MMEIOLIMMHUCS SKCIIEPUMEHTAIbHBIMU JAHHBIMU, IPOAHATU3UPY -
TE.
Kak paccuuThIBalOTCS CHIIBI pe3aHUsl TI0 KacaTebHBIM HAINPSDKEHUSIM, YCa/IKe CTPYKKH, JUTMHE
KOHTAaKTa CTPYXKKH C pe31ioM?
[TpuBeaute GopMysbl U ISl TEOPETHUECKOTO ONPEAETICHUs YCaKU U JIeHCTBUTENBLHOTO Mepe/i-
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HETO0 YIJla CX0/1a CTPYKKH IIPH ITOCTOSTHHBIX KacaTelbHbIX HAIIPSHKEHUSX.
CpaBHHUTE TEOPETUYECKUE PE3YIbTATHI C SKCIIEPUMEHTAIbHBIMU.

VYV nenbHbIe CUIIBI pe3aHus. BiausHue ycaoBui pe3aHys Ha YACIIbHbBIC CUIIBL.

Kakne ocoOeHHOCTH HEOOXOAMMO YYHTBIBATH TPH pacueTe cuil ¢pe3epoBaHUs TOPIIOBO-
KOHHYECKUMH MPsIMO3yObIMHU (pe3amu?

OxapakTepu3yiTe CXeMmy pacueTa TEeXHOJOIMUECKHX CHJI IIPU BCTPEYHOM (ppe3epoBaHUU LiHU-
JUHIPUIECKUMH (ppe3amMu ¢ BUHTOBBIMHU 3yObSIMH.

OxapakTepu3yiiTe cxeMy pacdyera TeXHOJIOTMYECKUX CHJI IPU MOIYTHOM (hpe3epoBaHNU LIMIINH-
JIpUYEeCKUMH (ppe3amMu ¢ BUHTOBBIMHU 3YOBbSIMH.

KakoBbl 0cOO€HHOCTH pacueTa MPOEKIUHA CHIIbI Pe3aHus IPU 3€HKEPOBAHUU U CBEPJICHUU?
OxapakTepu3yiTe CXeMy pacuera KpyTAIIero MOMEHTA [IPY Hape3aHUH Pe3bObl METYUKOM.

Yro Takoe yjesbHas TEIJIOEMKOCTh, KO3()(UIMEHTH! TEIIONPOBOJHOCTH, TEMIEPaTypOIpo-
BOJHOCTH, aKKyMYJISILIUM TEILI0THI?

VYpaBHeHHE TEIIONPOBOAHOCTH AJIsi OJJHOMEPHOTO HECTALMOHAPHOTO TEMIIEPATYPHOTO MOJIS.
DyHIaMEHTAIBHOE PELICHUE YPAaBHEHUS TEIIONPOBOAHOCTH. TOYEUHBI MIHOBEHHBIN UCTOY-
HUK TEIJIOTHI.

Kak n3MeHsieTcs mioTHOCTh TEIIOBOTO IIOTOKA HAa TOPLEe OECKOHEYHOTO TETJION30IMPOBAHHOTO
CTEp>KHS IIPU IIOCTOSIHHOU TeMIieparype Topua?

Kak u3mensierca TemnepaTypa Ha TOpLE OECKOHEUHOTO TEIJIOM30JIMPOBAHHOIO CTEPXKHS IpU
HOCTOSIHHOM MJIOTHOCTH TEIJIOBOI'O MOTOKA HA TOPLE CTEPHKH?

Kak n3mensiercs remneparypa B 0ECKOHEYHOM TEIJIOU30JIMPOBAHHOM CTEP)KHE MPU JIBUKEHUU
10 HEMY TOYE€YHOI'O MIOCTOSHHO JI€HCTBYIOIIEr0 HCTOYHHUKA TEIIOTHI?

B gyem cyTh MeTo1a OBICTPOABIKYIIIMXCSI NICTOYHUKOB TEIUIOTHI M KaK MOKET OBITh OXapaKTepH-
30BaHa 00J1acTh MPUMEHEHUS 3TOro MeToaa?

Kakoli npueM ucnonb3yercs A pacdyera TeMIepaTyphl 3a MpeiesiaMu JeHCTBUS MCTOYHMKA
TEIUIOTHI? [l pacyeTa TeMIepaTypbl OT HEPABHOMEPHO PACHPEEIEHHOIO UCTOYHHUKA TEIUIO-
ThI?

Ot Kakux (paKTOPOB 3aBUCUT TeMIleparypa aepopmanum?

Kak paccunTarh IOTOK TeIjIa OT 30HBI CTPY’KKOOOPa30BaHUS B I€TAIb?

[TpuBeauTe SKCHEpUMEHTANbHBIE PE3yJbTaThl MU3MEPEHUS TEIUIOBBIX Nt TOKOB OT 3aCTOMHON
30HBI ¥ (packu n3HOCA U CHOPMYITUPYHTE BBITEKAIOUINE T HUX BBIBOJBI.

KakoBbI IOTOKM TEIIa B PEXKYIIUNA HHCTPYMEHT?

[Tpu KaKuX yCIIOBUSX pE3aHUS MOKHO IIPEHEOpeyb MOTOKAMU TEIJIa B PeXYIIUNH HHCTPYMEHT?
Ot kakux (aKkTOpPOB 3aBUCUT TEMIIepaTypa MepeaHel MOBEPXHOCTH PEXYILEro JIe3BUs?

Kak u3meHnsercs temmeparypa Ha ¢acke U3HOCa MPU YBEJIWUYEHUH MIMPUHBI 3TOM (acku U apy-
TUX yCIOBH pe3aHus?

Ot xakux (akTOpOB 3aBUCUT MPEEI TEKYUECTH NPU pe3aHuu?

Yro Takoe MaKCUMAaJIbHBIN MpeJiesl TEKY4YeCTH MaTepHaja B yCIOBHIX aguabaTuyeckux aedop-
Manui? OT Kakux (PakTOPOB OH 3aBHCHT U TJI€ TIPOSIBIISIETCS TIPH PE3aHUH?

BnusiHue nokanuzanuu aedopmanuii BOJIM3M KOHEYHOM I'paHMIbl HA Cpe/lHHE KacaTelbHbIE Ha-
NPSDKEHUS B YCIIOBHOW TJIOCKOCTH CJIBUTA.

I'e OomnpIle MaKCUMaJIbHBIE 3HAUEHUS MTpeJieNia TEKYUEeCTH: B YCIOBHON TUIOCKOCTH CJIBUTA WIIH
Ha MepeaHel MOBEpXHOCTU HHCTPYMEHTA?

['ne Gonblue cpeqHue 3HAUSHHs Ipezena TeKy4yecTH: B YCIOBHOM IUIOCKOCTH C/ABMra WJIM Ha
nepeaHel MOBEpXHOCTH UHCTpYMEHTa?

Kak yuuTbIBaeTcs B3aMMOCBA3b NpefAeia TEKY4eCTH M TEMIIEpaTypbl NEPENHEN MOBEPXHOCTH
JUISl yCIIOBUM pe3aHust?

Kakue ¢axtopsl 6051ee Bcero BIUSIOT HA BEJIHMUMHY PACTATUBAIOIINX HANPSKEHUH B pExXyIIeM
KJIMHE W Ha MPEETbHYIO JIOMYCKAeMYI0 YCIOBUSMHU XPYIKOTO pa3pylleHHs TOJIIUHY cpe3ae-
MOTO CJ10s?

HazoBute axTopsl, BIMsAONIME HA TUIACTUYECKHE JedopMalvu U (OPMOYCTOMUNBOCTD PEXKY-
LIETO JIE3BUSL.

Kakmne xapakTepHCTUKHU HCIIONB3YIOTCSA ISl KOJIMYECTBEHHOTO OINKCAaHUS T€OMETpUM HM3HOCA
PEXKYILEro NHCTPYMEHTA?

[lepeuncnure OCHOBHBIE Pa3HOBHIHOCTH MEXAHW3MOB M3HALIMBAHUS U JAepopMaliy pexyllle-
IO JIE3BHSI, OTIMYAIOIINECS IPUPOIOH (PU3UKO-XUMUUECKUX SBICHHUM.



52.
53.

54.

55.

56.

YeM 0oTIIMYAIOTCA XapaKTEePUCTUKH W3HAIIMBAHUSA U U3HOCOCTOMKOCTH HHCTpYMEHTa?
OxapakTepu3yiTe CBSI3b MEXKIy XapaKTePUCTHKAMH W3HAIIUBAHUSA M W3HOCOCTOHKOCTH PEXY-
IIer0 UHCTPYMEHTA.

Kakue (akTops! BIUSIOT HA XapaKTEPUCTHKHA U3HOCA W M3HALIMBAHHS MOBEPXHOCTEH MHCTPY-
meHTa? Ponb TeMnepaTypbl B 00001IeHUN BIUSAHUS 3TUX (DaKTOPOB.

OxapakTepu3yiTe BIMSHHE WHCTPYMEHTATBHOIO MaTepuaja Ha 3aBHCHMOCTh MHTEHCHUBHOCTCH
W3HAIIMBAHUS MHCTPYMEHTA OT TEMIIEPaTyphbI.

B 4em cocTout cyTh HOHATHS «(HOPMOYCTOMUNBOCTD PEXYIIETo Je3Busi»? CBsi3b ycaoBus Gop-
MOYCTOMYHBOCTH C BOSHUKHOBEHHEM KaTacTPO(UIECKOTO U3HOCA HHCTPYMEHTA.

57.BnusiHue Temiieparypbl Ha (POPMOYCTOUYHBOCTD PEXKYIIETO JIE3BHUA.

58.
59.
60.

. UTo moHmMaroT o4 KPUTHYECKUMU CKOPOCTAMH U CTOMKOCTIMU?
62.

61

63.

64.

65.
66.

o

10.

11.

12.

YTO NOHMMAIOT IO/ CKOPOCTBIO pPE3aHus, COOTBETCTBYIOIIEH 3aJaHHON CTOMKOCTH MHCTPYMEH-
Ta?

3anummuTe U oXapakrepusyirte ypaBHeHue Teisiopa, CBA3bIBAIOIIEE CKOPOCTh PE3aHUs CO CTOM-
KOCTBbIO MHCTPYMEHTA.

Crenaiite BBIBOJI SKOHOMUYECKH 11€TI€CO00Pa3HON CTOMKOCTH HHCTPYMEHTA.

Kakwue ckopocTu pe3aHus HCIONB3YIOTCS B KQUeCTBE MUHUMAIIBHBIX II€TIECO00pa3HBIX? B Kade-
CTBE HauOOJIBIINX LIeJecOo00pa3HbIX?

OxapakTepu3yiTe BIUSHHE MOJAYU U TIYOWHBI PE3aHMs, TOJIIUHBI U IIUPUHBI CPE3aEMOT0
CJI0s Ha JOIYCKAaeMYIO U3HOCOCTOMKOCThIO HHCTPYMEHTA CKOPOCTh PE3aHUs.

Kak cBd3aHbl CKOpPOCTH pE3aHMS, COOTBETCTBYIOIIUE MOCTOSIHHOM CTOMKOCTH M TOCTOSTHHOM
WHTEHCUBHOCTHU M3HAIIMBAHUS UHCTPYMEHTa?

YTO0 MOHMMAIOT TTOJI TEPMUHOM «00padaThIBAEMOCTh MAaTEPUATIOB pE3aHUEM)?

Kakoe BiMsiHHE OKa3bIBAIOT Ha CKOPOCTh PE3aHMsl, COOTBETCTBYIOILYIO ITOCTOSIHHOM CTOMKOCTH
WHCTPYMCHTA, TEIUIO(QU3MYECKHE M MPOYHOCTHBIC XapPaKTEPHCTUKH 00padaThIBAGMOTO MaTe-
puana?

4 cemectp
Bomnipocsl 11 NpoBeieHUs1 PEUTHHT - KOHTPOJst Ne 1

Jaiite ompeneneHus crocobaM Je3BUIHON 00paboTKH pe3aHueM (TOUYEHUIO, CBEpJICHUIO, 3€H-
KEpPOBaHMIO, TOPIIOBOMY U IWJIMHIPUIECKOMY (PE3epOBAHUIO).

YeM oTiMUaeTCs HECTALMOHAPHOE Pe3aHUe OT CTAllMOHAPHOI'0, HECBOOOIHOE OT CBOOOIHOTO,
KOCOYTOJIbHOE OT IIPSIMOYTOJIbHOTO?

I[TpuBeaute npumepbl ciocoOoB adpa3BHON 00pabOTKU pe3aHueM. YeM oTianyaeTcs Bpe3HOe KpyT-
HO€ HapyHOoe NIHU(QOBAHNUE OT NPOPUIBLHOTO?

Kakue miockocTy UCIob3yIOTCS 1S ONpeiesIeHHsl 1eHCTBUTENBHBIX (KUHEMAaTHYEeCKUX) YTJI0B
pexymero sne3Bus? [laiite onpeneneHus ITUX MJIOCKOCTEH U U3MEPSAEMBIX B HUX JEHCTBUTENb-
HBIX YIJIOB PEXYIIETO JE3BUSI.

[TpuBeuTe OCHOBHBIE CXEMBI CIIMBHOTO CTPYKKOOOpa30BaHUSI.

Jaiite onpenenenus riyOuHbl pe3aHus U rIyOuHBI Bpe3aHus. [ kakux crocob6oB 06paboTKu
UCIONIB3YIOTCS 00€ O3TH KUHEMaTU4YecKHue XapakTepucTuku? UYeM OHHU CXOXKH U YeM
OTIINYArOTCS?

[lepeuncnure OCHOBHBIE XapaKTEPUCTUKU MOJIAYM U CKOPOCTU PE3aHUs, MpUBEIUTE (HOPMYIIHI,
110 KOTOPBIM OHH BBIUUCIISIOTCS.

Kak omnpenensiercs TONIIMHA U IIUPUHA CPE3AEMOT0 CJI0S MPH Pa3IUYHbIX crtocobax 06paboTKu
(ToueHuu, ppe3epoBaHNH, HAPE3aHUH PE3bOBI METUMKOM)?

OxapakTepu3yiiTe 0COOCHHOCTH OIpeAeNeHUs] KMHEMAaTUYECKUX XapaKTePUCTHK CPe3aeMoro
CJIOSI TIPH Pa3IMYHbBIX crioco0ax abpa3uBHOTO OTPE3aHMUA.

JlaiiTe KnHEMaTHYeCKOe ONpEeNeNIeHUe YCaJKU CTPYXKKHU, BbIBeAuTe Gopmyny Tume, CBA3BI-
BAaIOIYI0 YCaJIKy CTPY)KKH C IEPEIHUM YIJIOM PEXYIIETo JIE3BUS U YIJIOM HaKJIOHAa YCJIOBHOMN
IJIOCKOCTH CJIBUTA.

Cdopmynupyiite ycioBUe KOHTAKTa CTPYKKH C HHCTPYMEHTOM M BBIBEJIUTE U3 3TOTO YCIOBUS
bopMmyty A KacaTeabHON CKOPOCTH JIBUKEHHUS CTPY>KKH OTHOCUTENBHO YCIOBHOM IIOCKOCTH
casura u ¢popmyiny Tume - MepuaHTa JUist OTHOCUTEIHHOTO C/IBHUTA.

[TosicHuTe KHHEMAaTHYECKUil MeXaHHW3M OOpa3oBaHMsA TEKCTypbl mpH pe3aHuu. [Ipusenute
(bopMyiTy, CBSI3BIBAIOIILYIO YTOJI TEKCTYPbI CTPYKKH C OTHOCUTEIBbHBIM CIBUTOM.
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32.
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Yto MOXKET OBITh MCIIOIB30BAHO B KAYECTBE XapaKTEPUCTHK CKOPOCTer nedopmaruii u aedop-
Mali pu pe3aHuu’?

[TpuBenute hopMysbl A OLIEHKUA CKOpocTel aedopmanuii U pacmpeneneHus nedpopmanuii B
30HE e opMaIiiu.

[TpuBeauTe >KCrIEpUMEHTAIbHBIC TaHHBIE O BIMSHUU JAedopMaluy Ha Tpeaes TeKy4ecTd IMpH
pE3aHMH.

CBsI3b MEXIY TEXHOJOTHUECKUMH M (PU3UYECKUMHU COCTABISIONIMMU CHJIBI PE3aHUs TP Mpsi-
MOYT'OJIbHOM CBOOOJIHOM TOYEHUH, IPU HECBOOOIHOM PE3aHUM.

[TpuBeaure Gpopmyny MepuaHTa O CBSI3U yriia HAKJIOHA YCIOBHOM IJIOCKOCTH C/IBHTA C YIJIOM
JeMCTBUS, COIIOCTABbTE €€ C MMEIOLIMMHUCS SKCIIEPUMEHTAIbHBIMU JAHHBIMU, IIPOAHATIU3UPYH-
TE.

Kak paccuuTbIBalOTCsS CHJIBI pe3aHusl 10 KacaTelIbHbIM HAIIPSDKEHUSIM, YCAJIKe CTPY)KKH, JUIMHE
KOHTaKTa CTPY’KKH € pe3LoM?

[TpuBeaure GopMysbl U ISl TEOPETHUECKOTO ONPEAETICHUS YCAIKU U JIeHCTBUTENBLHOIO Nepe -
HETro YIJla CX0/1a CTPY’KKH IIPH ITOCTOSHHBIX KacaTeIbHbIX HANPSHKEHUSIX.

CpaBHHUTE TEOPETUUECKUE PE3YIbTATHI C IKCIEPUMEHTAILHBIMU.

VY nenbHble cuiibl pe3anus. BinsHue ycnoBuil pe3anus Ha yA€JIbHbIE CUIIBI.

Kakne ocoOeHHOCTH HEOO0XOAMMO YUYUTBIBaTh INPH pacueTe Cuil (pe3epoBaHUS TOPLIOBO-
KOHUYECKUMHU MPAMO3yObIMH (ppezamu?

OxapakTepu3yiTe CXxeMmy pacueTa TEeXHOJOTMYECKUX CHJI IPH BCTPEYHOM (ppe3epoBaHUU LU-
JMHIPUIECKUME (ppe3amMu ¢ BUHTOBBIMHU 3yObSIMH.

OxapakTepu3yiiTe cxeMy pacdyera TeXHOJIOTHYECKUX CHJI IPH MOIMYyTHOM (hpe3epoBaHNU LIMJINH-
JIpUYEeCKUMH (ppe3amMu C BHHTOBBIMHU 3YOBSIMH.

KakoBbl 0cOOEHHOCTH pacueTa MPOEKIUH CHIIbI Pe3aHus IPU 3eHKEPOBAHUU U CBEPIICHUU?
OxapakTepu3yiTe CXeMy pacueTa KpyTsILEero MOMEHTa Py Hape3aHuH pe3bObl MeTurkoM. [lpu
HECBOOOJHOM pE3aHMM B Y€M 3aK/II0YAeTCd OCHOBHOM 3aKOH TEIIONPOBOJHOCTH B TBEPIBIX
Tenax (3akoH  @ypwe)? Uro Takoe  yhenbHas ~ TEIUIOEMKOCTh,  KO3((uUueHTHI
TEIJIONPOBOAHOCTH, TEMIIEPATYPOIPOBOJHOCTH, AKKYMYJISLIMU TEIIIOThI?

3anuuuTe ypaBHEHUE TEIUIONPOBOAHOCTH JUIsl OJHOMEPHOIO HECTALIMOHAPHOTO TEMIEpaTyp-
HOT'O OJISL.

DyHIaMEHTAIBHOE PELICHUE YPAaBHEHUS TEIIONPOBOAHOCTH. TOYEUHBI MIHOBEHHBIN HUCTOY-
HUK TETJIOTHI.

Kak u3meHseTcs IoTHOCTh TEMJI0BOIO MOTOKA HA TOPIE OECKOHEUHOTO TETJIOM30JIUPOBAHHOTO
CTEp>KHS IPU NIOCTOSHHOU TeMIieparype Topua?

Kak n3mensierca TemmepaTypa Ha TOpIE OECKOHEYHOrO TEIUIOM30JIMPOBAHHOIO CTEPXKHS IpU
MOCTOSIHHOM MJIOTHOCTH TEMJIOBOT'O MOTOKA HA TOPLE CTEPXKH?

Kak n3mensiercs temrneparypa B 0ECKOHEYHOM TEIJIOU30JIMPOBAHHOM CTEP)KHE MPU JIBUKEHUU
[0 HEMY TOYE€YHOI'O MOCTOSHHO JIEHCTBYIOIIEr0 HCTOYHHUKA TEIUIOTHI?

B gem cyTh MeTo1a OBICTPOABIKYIIUXCSI NICTOYHUKOB TEILUIOTHI M KaK MOKET OBITh OXapaKTepH-
30BaHa 00JacTh NPUMEHEHHS ITOr0 MeTo1a?

Kakoli npueM ucnonb3yercs A pacdyera TeMIlepaTyphl 3a MpeesaMu JeHCTBUS UCTOYHHMKA
TEIUIOTHI? [l pacyeTa TeMIepaTypbl OT HEPABHOMEPHO PACHPEEIEHHOIO UCTOUYHUKA TeTIo-
ThI?

Ot kakux (paKTOPOB 3aBUCHUT TeMIleparypa aedopmaruu?

Kak paccuuTarh MOTOK TeMJia OT 30HbI CTPYKKOOOPa30BaHuUs B 1€TaNIb?

Bonpocs! 1u1s1 npoBeeHUs1 peHTHHT — KOHTPOJIst Ne 2
[IpuBenuTe sKcrepUMEHTaIbHbIE PE3yJIbTaThl MU3MEPEHUS! TEIUIOBBIX Nt TOKOB OT 3acTOMHON
30HBI ¥ (packu u3HOCa U CHOPMYITUPYHTE BHITEKAIOIINE T HUX BBHIBOIBI.
KakoBbI IOTOKM Teru1a B pexKylmuid MHCTpyMEHT? 1Ipu KakuxX yCIOBHSAX PE3aHHsI UMU MOXKHO
npeHeopeyn?
Ot xakux (akTOpOB 3aBUCUT TEMIIEpaTypa MepeaHel MOBEPXHOCTH PEXYILIETO JIe3BUs?
Kak u3mensercs Temneparypa Ha ¢acke U3HOCA IIPU YBEJIMUEHUH IIUPHHBI 3TOM (dacku U Apy-
TUX YCIOBHH pe3aHus?
Ot kakux (aKTOpPOB 3aBUCHUT IpeJieNl TeKy4eCTH MPU pe3aHuu: OT JeGopManuu? OT CKOPOCTH
nedopmanuu?  OT  TeMIeparypbl? OT B3auMoOCBsi3M 3THX  ¢akrtopoB? I[IpuBenure
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HKCIEpUMEHTANIbHbIE (DaKThI, TOATBEPKIAIOIINE CTIPaBeTMBOCTh Balx BBIBOIOB.

Yro Takoe MaKCUMAaJIbHBIN MpeJiesl TEKY4YEeCTH MaTepHuaja B YCIOBUAX aguabaTHueckux aedop-
marmid? OT KakuX (paKTOPOB OH 3aBHCHUT U TJIE MPOSBISIETCS TIPU pe3aHum?

BnusiHne nokanuzanuu aedopmanuii BOJIM3M KOHEYHOM I'paHMIbl HA CpeIHHE KacaTelbHbIC Ha-
IPSDKEHUS B YCIIOBHOW IJIOCKOCTH CJIBUTA.

I'e Oosbllle MaKCUMAaJIbHBIE 3HAUEHHMSI ITpeJeNia TEKYUEeCTH: B YCIOBHON INIOCKOCTH CIIBUTA WIIN
Ha MepeHeN MOBEPXHOCTU HHCTPYMEHTA?

['ne Gonblue cpeqHue 3HAUCHMsI Ipezesa TeKYy4ecTU: B YCIOBHOW IUIOCKOCTH C/IBUIa WJIM Ha
nepeaHel NOBEPXHOCTH UHCTPYMEHTa?

Kak yuuTtbhIBaeTcs B3aMMOCBS3b Ipejeia TEeKYy4eCcTH U TeMIIepaTyphl MepeiHel MOBEPXHOCTH
ISl yCTIOBUM pe3aHust?

Kakue ¢axtopsl 60see Bcero BIUSAIOT HA BEJIMUMHY PACTATMBAIOIUX HANPSKEHUH B pexXyLIeM
KJIMHE U HA NPEAETIbHYIO JIOYCKAEMYIO YCIOBUSMHU XPYIKOIO Pa3pyllI€HUs TOJIIMHY cpe3ae-
MO0 c104?

HazoBute ¢axTopbl, BAUAIONINE HA IIACTHYECKUE AePOopMaii U (GOPMOYCTOHIMBOCTD PEKY-
IIETO0 JIE3BUS.

Kakue xapakTepUCTUKM HCIIONB3YIOTCA ISl KOJIMYECTBEHHOTO OIMCAHUS I'€OMETPUU H3HOCA
PEXKYLIEro HHCTpyMEHTa?

[lepeuncinure OCHOBHBIC Pa3HOBHIHOCTH MEXaHW3MOB M3HANIMBAHUS U Je(hOpPMAIH PEXKyIIIe-
IO JIE3BUSI, OTIMYAIOIINECS IPUPOIOH (PU3UKO-XUMUUECKUX SIBJICHUH.

UeMm oOTIMYAIOTCS XapaKTEPUCTHKU W3HAIIMBAaHUS M H3HOCOCTOMKOCTH HMHCTpyMeHTa?
[Tepeuncnure Te u 1pyrue.

OxapakTepu3yiTe CBA3b MEX]Y XapaKTEpPUCTUKaMU M3HALIMBAHUS U U3HOCOCTOMKOCTH PEXY-
I1er0 UHCTPYMEHTA.

Kakue ¢akTopsl BIMAIOT HA XapaKTEPUCTUKU M3HOCA M W3HANIMBAHUS TIOBEPXHOCTEH WHCTPY-
MmeHTa? Ponb TeMnepaTypbl B 00001EHUN BIUSHUS 3TUX (DAaKTOPOB.

1. OxapakrepusyiiTe BIUSHIE HHCTPYMEHTAIBHOTO MaTepraia Ha 3aBUCUMOCTh MHTEHCUBHOCTEHN
U3HAIIMBAHUsI THCTPYMEHTA OT TEMIIEpaTyphbl.

B gem cocTouT cyTh NOHATHS «(HOPMOYCTOMYHMBOCTD pEXyIIero je3Busi»? CBssb ycnoBus (op-
MOYCTOMYMBOCTH C BO3HUKHOBEHUEM KaTacTpO(UUIECKOTr0 U3HOCA HHCTPYMEHTA.

20.Bnustaue Temneparypsl Ha GOPMOYCTOMYMBOCTD PEXKYILETO JIE3BHSL.
21.ITpumenenne DBM ans pacueTta XapakTepUCTHK U3HOCA U MPOBEPKU YCIOBHS (POPMOYCTONUH-

22.

23.

24.
25.

26.

217.

28.

29.

BOCTH PEXYIIIETO JIE3BUS.
YTo NOHMMAIOT MOJ CKOPOCTBIO PE3aHHUs, COOTBETCTBYIOLIEN 3aJaHHOM CTOMKOCTH MHCTPYMEH-
Ta? 3anuIlnTe U OXapaKTepusylTe ypaBHeHHe Teinopa, CBA3bIBAIOIIEE CKOPOCTh PE3aHUs CO
CTOMKOCTBIO MHCTPYMEHTA.

CnenaiiTe BBIBOJ] SKOHOMHYECKH II€JI€COO0pa3HONM CTOMKOCTH WHCTpyMeHTa. YTo Takoe
CTOMKOCTb HauOOJIbIIEN TPOU3BOUTEIBHOCTH?

UTOo NOHUMAIOT MO KPUTUUECKUMHU CKOPOCTSIMUA U CTOMKOCTSIMU?

Kakune ckopoctu pe3aHusi HCHOJIb3YIOTCS B KAU€CTBE MUHUMAJIBHBIX I1€JIecO00pa3HbIX? B Kaye-
CTBE HaHOOJIBIINX LIeJecOo00pa3HbIX?

OxapakTepu3yiiTe BIMSHUE MOJAYd U TIYOMHBI pe3aHusi, TOJNLIMHBI M IIUPHHBI CPE3aeMOro
CJI0Sl Ha JIOMTYCKAeMYI0 N3HOCOCTOMKOCThIO HHCTPYMEHTA CKOPOCTh PE3aHusl.

Kak cBsi3aHBI CKOPOCTH p€3aHHs, COOTBETCTBYIOIIHME MOCTOSHHOM CTOMKOCTH M IOCTOSIHHON
MHTEHCUBHOCTU M3HAIIMBaHUSI UHCTpYMEHTa?

Yro MOHMMAIOT MOJ TEPMHUHOM «00OpabaTbiBaeMOCTh MarepuanoB pezanuem»? Ilupokas u
y3Kasi TPAKTOBKU ATOTO MOHSTHSL.

Kakoe BiusiHHE OKa3bIBAalOT Ha CKOPOCTb PE3aHMsI, COOTBETCTBYIOIIYIO IIOCTOSSHHOM CTOMKOCTH
MHCTPYMEHTA, TeIIo(QU3NYecKUe U MPOYHOCTHBIE XapaKTEPUCTUKH 0O0pabaThIBa€MOIro Mare-
puana?

Bonpocs! 1u1s1 npoBegeHUs peHTHHT — KOHTPOJIst Ne3

1.T'pynmier o6pabateiBaemocTu. Kitaccudukarust o6padaTeiBaeMbIX MaTepHUaioB 1O TpyImaM oopa-

2.

0aTBEIBAEMOCTH.
OxapakTepu3yiTe MPUHIMITAATIBHBIC OTIIMYUS JIBYX PACCMOTPEHHBIX Pa3IMYHBIX TOIXOJ0B K
OTIpEICTICHHIO CKOPOCTH Pe3aHus, IOMYCKaeMO N3HOCOCTOMKOCTBIO HHCTPYMEHTA.



B 4em cyTh M KakoBBI MPEUMYILECTBA ONPENEICHUS JOIYCKAEMOM CKOPOCTU pe3aHus MyTeM
MHTErpPUPOBAHUS MHTEHCUBHOCTHU M3HAIIMBAHUS 110 ITyTH PE3aHus?

OxapakTepu3yiTe 11e1eco00pa3HOCTh UCTIOIb30BAHUS TEMIIEPATYPHBIX (PAKTOPOB TSI Orpesie-
JIEHUs pallMOHAIBHBIX CKopocTeill pe3anus. Kakue cBeneHus 00 ycinoBHsAX pe3aHHsi HEOOXOAUMBI
JUIsl pacueTa CKOPOCTH pe3aHus 10 33aHHbIM TeMIieparypam?

B uem cocrout MeToauka nprOIMKEHHONW OLIEHKH COOTHOILEHUH MEXIy CKOPOCTBIO PE3aHUs U
XapaKTEepUCTUKAMU U3HOCOCTOWKOCTH MHCTPYMEHTa?

Kak yunTtbIBaeTcs BIMSHUE U3MEHEHUS] CKOPOCTH PE3aHUsl B TEUEHHUE MEPHO/a CTOMKOCTH UH-
CTPYMEHTA Ha JOIYCKAaEMYIO YaCTOTYy BpPALCHUS IITUHIEsA?

7. KakoBsl IIPUHOUIIBI IIOCTAHOBKH 3a/1a4u 00 ONTUMHU3AIHU PEXUMOB PE3aHUA U TCOMETPHUICCKUX

[IapaMeTPOB PEXYIINX UHCTPYMEHTOB?

8. Cnenaiitre acku3bl (OpM PEKYIIUX JI€3BUM ISl 4ePHOBOI 00paOOTKH MJIACTUYHBIX METAJIJIOB.
9. Kakue ucxoansle JaHHBIE 00 00pabaThIBaeMOM MaTepuaie, pexynieM HHCTPYMEHTE U TlapaMeT-

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.
32.

pax JeTaiu UCIOJb3YIOTCS IIPU pacyeTe yCalKH CTPYXKKH, YIACIBHBIX CUI pe3anus Ha DOBM?
Kakue npouecca pe3aHusi HCIIOJIB3YIOTCA I AaHAIM3a COCTOSIHUSI PEXYILETO JIE3BUs IIPU pac-
yere Ha OBM? Caenaiite mpuMepHbIE 3CKU3BI.

OxapakTepu3yiTe yCIOBUS 3aBHUBAaHUSA U IPOOJICHUS CTPYKKU MPHU YEPHOBOM TOUCHHH CTAJIH.
CrenaiTe dCKU3.

OxapakTepu3yiiTe OCHOBHBIE ATAlbl U MOCIEA0BATEIBHOCTh pacyeTa pPalllOHAIBHBIX PEXUMOB
pe3aHus ¥ TeOMETPUYECKUX [TaPAMETPOB HHCTPYMEHTA.

8 OXapaKTOPUHYHTO JIFOMOITHI ONTUMH3ALUHA CKOPOCTH PE3aHUS MOl JIMYHBIM KPUTCPHUSIM.

Kak BIusrOT napamerpbl KpUBOJIMHENHBIX U NPSAMOJIMHEMHBIX 3aYMILAIONIMX KPOMOK Ha LIEpo-
XOBaTOCTh 00PaOOTaHHOM MTOBEPXHOCTH MPU YUCTOBOM TOUYCHHH?

OxapakrepusyiiTe BIMsIHUE TOAAauM, INTyOUHBI PE3aHuUs, TOJNIIMHBI U HIMPUHBI CPE3aeMOro CIIOos,
KECTKOCTU TEXHOJOTMYECKOH CHCTEMBl Ha XapaKTEPUCTUKU KadecTBa 00pabOTaHHOW MOBEpX-
HOCTH.

Kakue nmapamerpsl UCNONB3YIOTCA Ui aHAJIM3a COCTOSIHUSI MHCTpPYMEHTa U oOpabarbiBaeMOM
MIOBEPXHOCTH IpH pacyere Ha OBM?

Kakue Tumbl cpen ¥ TpyInmbl CMa3049HO-OXJIAXKAAIOUINX KUIKOCTEH MPUMEHSIOTCS pu o0pa-
60TKe cTasiell ¥ TpyJHOOOpabaThIBa€MbIX MaTepUaioB?

UTO MOHMMAIOT MOJ «BBICOKOCKOPOCTHBIM PE3aHHEM» IMPUMEHUTENBHO Pa3IMYHbIM CIOCOOaM
00paboTku U 00pabaTeIBaeMbIM MaTepHragam?

Oco0eHHOCTH CKOPOCTHOI'O pe3aHusl JETKOIUIaBKUX U TYTOIUIaBKMX MarepuaioB. Kakoil kpure-
pHii UCTIONIB3YETCS IS JieNIeHHUs: 00pabaThIBa€MbIX MAaTEPUAIIOB 110 3TOMY MPU3HAKY?

Kakoe BiMsiHME OKa3bIBalOT CBOMCTBA HOBBIX MHCTPYMEHTAJbHBIX MaT PHAJIOB Ha MOBBIIIEHNE
CKOPOCTH pe3aHus?

OcHoBHbIE (HhaKTOPBI, CIOCOOCTBYIOIIME YBEINYEHUIO CKOPOCTH PE3aHUs, IPU BICOKOCKOPOCT-
HOM IITHU(OBAHUHU.

[IpuBenuTe KjaccUPUKALMIO WHCTPYMEHTAIbHBIX MaTepuajoB 1o cBoicTBaM. Jlaiite
rpaduUecKyto HHTEPIPETALUIO 3TON KIacCU(pUKaLINK.

[lepeunciuTe OCHOBHbIE TPEOOBAaHUS K MHCTPYMEHTAJIbHBIM MaTEpHUalOB U OXapaKTepU3yWTe
MIOCJIEIOBATENIBHOCTD U IIYTH UX BBIIIOJHEHMS.

VYKaxkuTe OCHOBHBIE CBOICTBa Hambosee MPUMEHSEMbIX YIJIEPOJIUCTBIX JIETHPOBAHHBIX MHCT-
PYMEHTAJIbHBIX CTaJIEH.

OxapakTepu3yiTe BIUSHUE JIETUPYIOIIKX 3JIEMEHTOB Ha CBOMCTBA OBICTPOPEXKYIINX CTaJIEH.
Yro Takoe MOPOIIKOBBIE OBICTPOPEXKYILUE CTAIN U KapOugocTanu?

[TpuBenute KiaaccUPUKAIUIO OBICTPOPEKYIIUX CTaled MO CBOMCTBaM CilykKeOHOMY Ha3Haue-
HU10. YTO Takoe «autiudyeMocTh» OblcTpopexymux cranei? OmneHka ObICTpOpEXyYIIMX cTanei
10 3TOMY MPU3HAKY

OxapakTepusyiiTe COCTaB U XapaKTEPUCTHKH BOJIBL(PAMOKOOATBTOBBIX TBEP/IbIX CIJIABOB.
OxapakTepu3yiTe COCTaB U XapaKTEPUCTHKH TUTAHOBOJIb(YPAMOBBIX U TUTAHOTAHTAJIOBOJIb(-
pPaMOBBIX TBEPABIX CIIJIABOB.

VkakuTe HanpaBJiIeHHs] COBEPLICHCTBOBAHMS 0€3BOIb(PAMOBBIX TBEPJBIX CIJIABOB, OXapaKTe-
pU3YHTE UX COCTaB U CBOMCTBA.

VYkaxkuTte 006J1aCTH MPUMEHEHHS Pa3IMYHbIX MapOK TBEP/bIX CIIJIABOB.

OCHOBHBIE TEHJICHIIMM COBEPUICHCTBOBAHMS TBEPABIX CIUIABOB. IIprMepsl HOBBIX CO3/aHHBIX
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MapoK TBEPABIX CILJIABOB PA3TUYHBIMU (PUPMAaAMHU.

YKaxuTe cocTaB, CBOMCTBA U 00JIaCTh MPUMEHEHHSI PEXKYIICH KePaMUKH.

[TpuBenuTe Kiraccu(UKAIMIO OCHOBHBIX OTEYECTBEHHBIX W 3apyOeKHBIX MapOK PEXYIIEH Ke-
paMUKH TIO WX OCHOBHBIX CBoicTBaM. JlaiiTe Tpaduueckylo WILTIOCTPAIMIO JITOU
KJIaCCHU(PUKAIUH.

Oxapakrepusyite coctaB U cBoricTBa coBpemMeHHbIX [ICTM Ha ocHOBe anmMasa U MIOTHBIX MO-
muukanuid HUTpUaa oopa.

Ykaxure panroHaibHbie 00actu npuMmenenust [ICTM.

BOHpOCLI K 3K3aMEHY

Haiite onpeneneHus cnocobam Jie3BUITHONW 00pabOTKH pe3aHueM (TOYEHHIO, CBEPIICHUIO, 3€H-
KEpPOBaHUIO, TOPIIOBOMY M LIWJIMHIPUIECKOMY (PE3epPOBAHUIO).
YeM oTiiMyaeTcs HECTAlMOHAPHOE Pe3aHHe OT CTAllMOHAPHOTO, HECBOOOIHOE OT CBOOOIHOTO,
KOCOYT'OJIbHOE OT IIPSIMOYTOJIbHOT'O?
[puBemuTe mpuMepsl cocoO0B abpa3HBHOM 0OpabOTKK pe3aHreM. YeM OTiIMYaeTcsl Bpe3HOe KpyT-
HOE Hapy»HOe MHU(POBAHUE OT MPOPUIBLHOTO?
Kakue mimockocTu HCHoIb3yIOTCs sl ONpeiesieHus JeMCTBUTENbHBIX (KUHEMAaTHUYECKHX) YIJIOB
pexyiuero Jye3us? Jlaiite onpeneneHus 3TUX MJI0CKOCTEW U U3MEPSEMBIX B HUX JAECHCTBUTEIIb-
HBIX YIJIOB PEXKYILEro JE3BHUs.
[TpuBeuTe OCHOBHBIE CXEMBI CIIMBHOTO CTPYKKOOOpa30BaHUSI.
Jaiite onpeneneHus ryOUHBI pe3aHus U TyOUHBI Bpe3anus. [ Kakux crnoco0oB 00paboTKu
UCIOJIB3YIOTCS 00€ O3TH KUHEMAaTUYeCKHUE XapakTepuUCTHUKU? UYUeM OHH CXOXKU U YeM
OTJINYAOTCS?
[lepeuncnnure OCHOBHBIE XapaKTEPUCTUKH MOJIAYM U CKOPOCTU PE3aHUs, MPUBEIUTE (HOPMYIIbI,
110 KOTOPBIM OHU BBIYUCIISIOTCS.
Kak onpenensiercst TONIMHA U MIXPHUHA CPE3aEMOT0 CJIOS TIPH Pa3IMIHBIX criocobax 00paboTku
(ToueHuwu, ppe3epoBaHUU, HAPE3AHUH PE3HOBI METUUKOM)?
OxapakTepu3yiiTe 0COOCHHOCTH OINpEACIECHUSI KUHEMATHUYECKUX XapaKTEPUCTHK CpPE3aeMOro
CJIOSl IPU Pa3IMYHBIX crIoco0ax abpa3uBHOIO OTpPE3aHUSI.
JlaiiTe KMHEMaTHYECKOE ONpPENENIEHUE YCaJKU CTPYXKKHU, BbIBeAUTE (GopMyny Tume, CBA3BI-
BAIOIIYIO YCAAKY CTPYXKKH C IEPEIHUM YIJIOM PEXKYILIEro JIE3BUS U YIJIOM HAKJIOHA YCJIOBHOM
IJIOCKOCTH CJIBUTA.
ChopmynupyiiTe ycaoBUe KOHTaKTa CTPYXKKH ¢ MHCTPYMEHTOM U BBIBEUTE U3 3TOTO YCIOBHUS
dbopMyiy s KacaTeJIbHON CKOPOCTH JIBUJKEHUS CTPY>KKH OTHOCUTEIILHO YCIIOBHOM MIIOCKOCTH
casura u popmyny Tume - MepuaHTa A1 OTHOCUTENLHOTO C/IBUTA.
[TosicHuTe KUHEMATHYECKH MeEXaHM3M OOpa30BaHMsI TEKCTypbl Tpu pe3anuu. [IlpuBenure
dbopMyiTy, CBSI3BIBAIOIIYIO YTOJI TEKCTYPhI CTPYKKH C OTHOCUTEIBEHBIM CJIBUTOM.
Uto MOXKET OBITh MCIOJIH30BAHO B KAUECTBE XaPaKTEPUCTHK CKOpOCTell nedopmanuii u nedop-
Malui npu pe3anun’?
[TpuBenuTe Gopmysbl AJIs OLIEHKU CKOPOCTEH AegopManuii u pacrpeneneHus aedopmaiuii B
30HE AeopMaIiui.
[TpuBenuTe 3KCHIEpUMEHTANIbHBIE JAHHBIE O BIMSHUU JedopMally Ha Mpejesl TEeKYy4ecTH Mpu
pe3aHuu.
Cas3b MEXy TE€XHOJOTHYECKUMU U (PU3NYECKUMH COCTABJISIOIINMU CHIIbI PE3aHUS
IpU NPSMOYTOJIBHOM CBOOOHOM TOYEHUH, TPU HECBOOOIHOM PE3aHUM.
[TpuBenure popmyny MepuaHTa O CBSI3U yIJia HAKJIOHA YCJIOBHOW IUIOCKOCTH CABUTA C YIJIOM
JIEUCTBHUSI, COTIOCTABbTE €€ C UMEIOUIUMUCS SKCIIEPUMEHTAIbHBIMU JAHHBIMU, TPOAHAIIU3UPY -
Te.
Kax paccunThiBatoTCs CHIIBI pE€3aHUS M0 KacaTelIbHbIM HaNPSHDKEHUSIM, YCAJIKe CTPYKKHU, IJTUHE
KOHTaKTa CTPYXKH C pe31omM?
[TpuBeaute GopMyssl U JIIsI TEOPETHUECKOTO ONPEAETICHUS YCAIKU U JIeHCTBUTENFHOTO Mepe /-
HEro yrila cXo/ia CTPY>KKH IPH MOCTOSHHBIX KacaTelbHBIX HAMPSHKEHUSIX.
CpaBHUTE TEOPETUUECKUE PE3YIIBTATHI C SKCIIEPUMEHTAILHBIMHU.
VYV nenbHbIE CUIIBI pe3aHusl. BiausHue ycaoBuil pe3aHus Ha yAEIbHbBIE CHIIBL.
Kakne ocoOeHHOCTH HEOO0XOAWMO YUYUTHIBATh NpPH pacueTe Cuil (pe3epoBaHUs TOPLIOBO-
KOHUYECKUMHU MPsAMO3yObIMH (ppezamu?
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OxapakTepu3yiiTe cxeMy pacdera TEXHOJIOTHYECKUX CHJI MPH BCTPEUHOM (Ppe3epOBAHUU IIH-
JUHAPUYECKUMHU (pe3amMH ¢ BUHTOBBIMH 3yObsIMHU.

OxapakTepu3yiTe cXemy pacueTa TeXHOJOTHUECKUX CHJI MPH MOIMYTHOM (hpe3epOBaHUU IIUJIHH-
JIPUYECKUMH (ppe3aMu C BHHTOBBIMHU 3YOBSIMHU.

KakoBbl 0cOOEHHOCTH pacueTa MPOEKIMA CHITbI Pe3aHus IPU 3€HKEPOBAHUH U CBEPIICHUU?
OxapakTepu3yiTe cxemy pacuera KpyTsILero MOMEHTa Py Hape3aHuu pe3bObl MeTyrkoMm. [lpu
HECBOOOJHOM pE3aHHH B YEM 3aKJII0UACTCSd OCHOBHOW 3aKOH TEIUIONPOBOJHOCTH B TBEPIBIX
tenax  (3akoH  Dypwe)? Uro Takoe  yaenpHas — TEIUIOEMKOCTh,  KOX(h(UIIMEHTHI
TEIJIONPOBOAHOCTH, TEMIIEPATYPOIIPOBOTHOCTH, AKKYMYJISIIUH TEIUIOTHI?

3anuiuTe ypaBHEHUE TEIUIONPOBOAHOCTH JUIsl OJJHOMEPHOTO HECTAIMOHAPHOTO TeMIEpaTyp-
HOTO TIOJISL.

OyHIaMEHTAIbHOE PEIICHHE YPABHEHUS TEIJIONPOBOJHOCTU. TOYEUHBIIT MTHOBEHHBIA HCTOY-
HUK TETUIOTHI.

Kak u3meHsieTcs mioTHOCTh TEMJIOBOIO MOTOKA HA TOPIE OECKOHEUHOTO TEIION30JIMPOBAHHOTO
CTEp>KHSI IPU TIOCTOSIHHOW TeMIieparype Topua?

Kak u3mensiercs TemmepaTypa Ha TOpIe OSCKOHEYHOTO TEIUIOM30JIMPOBAHHOIO CTEPXKHSA IpU
MOCTOSIHHOM IJIOTHOCTH TETJIOBOT'O MOTOKA HA TOPIE CTEPIKHS?

Kak u3mensiercs temrneparypa B 0ECKOHEYHOM TEIJIOU30JIMPOBAHHOM CTEPIKHE MPH ABMKCHUU
110 HEMY TOYEYHOT'O TIOCTOSIHHO JCHCTBYIOMIETO HCTOYHUKA TETUIOTHI?

B 4yem cyTh MeTO/1a OBICTPOABIDKYIIUXCSI HICTOYHMKOB TETIJIOTHI U KaK MOXKET OBITh OXapaKTepH-
30BaHa 00J1acTh MPUMEHEHHS ATOT0 MeTo1a?

Kakoii mpueM ucnonb3yercs A pacdyera TemIepaTyphl 3a IpelaenaMu ASHCTBUS MCTOYHUKA
TETUIOTHI? IS pacyeTa TeMIIepaTypbl OT HEPABHOMEPHO PACHPEEIEHHOTO UCTOYHUKA TEIIO0-
ThI?

Ot kakux (PaKTOPOB 3aBUCUT TEMIIEpaTypa aepopmaum?

Kak paccuuTarh OTOK TeMJIa OT 30HBI CTPYKKOOOPA30BaHUs B A€TaIlb?

[TpuBeauTe SKCIIEPUMEHTAIBHBIE PE3YNIbTAaThl M3MEPEHUsI TEIUIOBBIX MOTOKOB OT 3aCTOWHOU
30HBI U (hacKu U3HOCA U C(HOPMYIUPYHTE BBITEKAIONINE T HUX BHIBOJBI.

KakoBbI IOTOKM TeIUIa B pexymuil HHCTpyMeHT? [Ipu Kakux yCIOBHSX PE3aHHs UMH MOXHO
npeHeopeyn?

Ot kakux (paKTOPOB 3aBUCHUT TEMIIEpATypa MepeIHEH TTOBEPXHOCTH PEXKYILETO JIC3BU?

Kak usmeHnsercs teMreparypa Ha dacke U3HOCA MPH YBETWYCHUH IIUPHHBI 3TOU (acKu U JIpy-
TUX YCIOBHH pe3aHus?

Ot kakux ¢$akTOpOB 3aBUCUT MpeeNl TEKYUYeCTH MpU pe3aHuu: oT aedopmanuu? oT CKOPOCTH
nedbopmaruu?  OT  Temmeparypbl? OT  B3amMoOcCBsi3M  3Tux  (paktopoB?  IlpuBenute
SKCIIEPUMEHTaJIbHbIC (DaKThI, MOATBEPKAAIOIINE CIPABEUIMBOCTH Balx BHIBOIOB.

41. Yo Takoe MaKCUMAJbHBIN Mpeesl TEKy4eCTH MaTeprayia B YCIOBHUSAX aJnabaTHYecKux aAedop-
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Maruii? OT kakux akTOpPOB OH 3aBHCUT U TJ€ MPOSBISETCS MPU pe3aHuu?

Brnustaue nokanuzanuu aedopManuii BOJIM3U KOHEYHOM TPaHUIIBl HA CPEHUE KacaTelbHbIe Ha-
MPS)KEHUS B YCIIOBHOM IJIOCKOCTH C/IBUTA.

['ne Gosbilie MakCUMaIbHBIC 3HAYCHUS TIPeieNia TEKYUECTH: B YCIOBHOM TUIOCKOCTH CIIBUTA WUITH
Ha NepeIHeN MOBEPXHOCTH UHCTPyMEHTA?

['ne Oosblie cpenHUE 3HAUYEHUs Mpefesia TeKyYeCcTH: B YCIOBHOM IJIOCKOCTU CIIBUra WJIM Ha
nepeHe MOBEepXHOCTH UHCTPyMEHTA?

Kak yuuThpiBaeTcs B3aMMOCBA3b Ipeaeia TEKYYECTH U TEMIEPATyphbl MEPEIHEN MOBEPXHOCTH
JUIsl yCTIOBUM pe3aHust?

Ot kakux (aKTOpPOB 3aBUCHUT TIPEAeS TEKYYeCTH MPU Pe3aHuu: OT Aedopmaruu? OT CKOPOCTH
nedopManuu? OT  TeMIeparypbl? OT B3auMOCBsi3M JITHX  ¢akrtopoB? I[IpuBenure
AKCTIEpUMEHTANIbHBIE (DaKThl, TOATBEPIKIAIOINE CIIPABEJIMBOCTh Bammx BHIBOIOB.

Yro Takoe MakCUMaIbHBIN Mpees TeKYy4ecTH MaTepualia B yCIOBUSX anunabaTudeckux aedop-
Manuii? OT Kakux (PaKTOPOB OH 3aBUCHT U TJI€ MPOSIBISIETCS TIPH PE3aHUH?

Bnusinue nokanuzanun aedopmanuii BOIM3U KOHEYHOM TpaHUIIBI HA CPEeIHUE KacaTelbHbIC Ha-
MPSKEHUS B YCJIOBHOM MJIOCKOCTH C/IBUTA.

['e 6ombIIIe MakCUMaIbHBIE 3HAYSHHS Mpeieia TEKYUYeCTH: B YCJIOBHOM TUIOCKOCTH CIIBUTA UITU
Ha TIepeTHEH MOBEPXHOCTH HHCTPpyMEHTA?

['me Gomnblile cpenHUe 3HAUEHUs MpefeNia TeKY4eCcTH: B YCIOBHOM IMJIOCKOCTH CIBUTA WM Ha



51.

52.

53.

54.

55.

nepeaHel TOBEpXHOCTH UHCTPyMEHTa?

Kak yuuThIBaeTcss B3aMMOCBS3b IpeieNla TEKY4eCTH U TeMIepaTypbl NeperHeil MOBEpPXHOCTH
JUIsl YCIIOBUM pe3aHus?

Kakue ¢axtopsl 60see Bcero BIUAIOT HA BEJIMUMHY PacTATMBAIOIIUX HANPSKEHUH B PEXYILIEM
KJIMHE U Ha MPeJesIbHYI0 JOMyCKaeMyI0 YCIOBHAMHU XPYIKOTO pa3pyIICHHUs TOJIIMHY cpesae-
MO0 c104?

HazoBute ¢axTopbl, BIMUAIONINE Ha IUIaCTHUECKUE AeopManu U GOPMOYCTOHIMBOCTD PEKY-
IIETO0 JIE3BUS.

Kakne XapakTepuCTHKH MCIOIB3YIOTCS Ui KOJIMYECTBEHHOTO OMHMCAaHUS T'€OMETPUU H3HOCA
PEXKYLIEro HHCTpyMEHTa?

[lepeuncinure OCHOBHBIC PAa3HOBHIHOCTH MEXAHW3MOB M3HAIIMBAHUSA U Je(hOpMAIH PEXKyIle-
IO JIE3BUSI, OTIMYAIOIIMECS IPUPOIOH (PU3NKO-XUMUUECKUX SBJICHUM.

56.Yem oOTIMYAIOTCA XapaKTEPUCTUKM M3HALIMBAHUS M HM3HOCOCTOWKOCTH HMHCTpyMEHTa?

S7.

58.

59.

60.

[Iepeuncnure Te u gpyrue.

OxapakTepu3yiTe CBA3b MEX]Y XapaKTEpPUCTUKAMU W3HALIMBAHUS U U3HOCOCTOMKOCTH PEXY-
LIETO MHCTPYMEHTA.

Kakue ¢akTopsl BIMAIOT Ha XapaKTEPUCTHUKU M3HOCA U M3HAIIMBAHUS MOBEPXHOCTEH MHCTPY-
MmeHTa? Ponb TeMnepaTypbl B 0000LIEHUN BIMSHUSA 3TUX (PAKTOPOB.

OxapakTepusyiiTe BJIMSHHUE MHCTPYMEHTAIBHOIO MaTepuaia Ha 3aBHUCUMOCTb MHTEHCHUBHOCTEH
W3HAIUMBAHMS MUHCTPYMEHTA OT TEMIIEPATypBbI.

B gem cocTouT cyTh HOHATHS «(OPMOYCTOMUMBOCTD PEKyIIETo Jie3Bus»? CBs3b ycnoBus (op-
MOYCTOMYMBOCTH C BO3HUKHOBEHHEM KaTacTpO(UUIECKOTr0 U3HOCA HHCTPYMEHTA.

61. Bnusinue Temneparypsl Ha pOPMOYCTOMYMBOCTD PEXKYILETO JIE3BHSL.
62.ITpumenenne OBM as pacuera XapakTepUCTUK U3HOCA U MPOBEPKU YCIOBHs (POPMOYCTOMUHU-

63.

64.

BOCTH PEXYILETO JIE3BUSL.
YTo MOHMMAIOT MOJI CKOPOCTBIO PE3aHUsl, COOTBETCTBYIOIIEH 3aJaHHOM CTOMKOCTH MHCTPYMEH-
Ta? 3anuIlnTe U OXapaKTepusylTe ypaBHeHUEe Teinopa, CBA3bIBAIOIIEE CKOPOCTh PE3aHUs CO
CTOMKOCTBIO HHCTPYMEHTA.

Cnhenaiite BBIBOJ] SKOHOMHYECKH II€JIECOO0OpAa3HONW CTOWKOCTH WHCTpyMeHTa. Yto Takoe
CTOWKOCTh HaOOIbIIIEeH TPOU3BOIUTENLHOCTH?

65. UTO MOHMMAIOT 1O/T KPUTUIECKUMH CKOPOCTSIMHU U CTOHKOCTSIMH?

66.

67.
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72.
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75

76.

77.

Kakue ckopoctu pe3aHusi HCHOJIb3YIOTCS B KAU€CTBE MUHUMAJIBHBIX 11€71ecO00pa3HbIX? B Kaye-
CTBE HaHOOJIBIINX LIeJIecO00pa3HbIX?

OxapakTepu3yiiTe BIMSHUE TOJAYd M TIYOMHBI pe3aHusi, TOJNLIMHBI M IIUPHHBI CPE3aeMOro
CJI0Sl Ha JIOMTYCKAeMYI0 N3HOCOCTOMKOCThIO HHCTPYMEHTA CKOPOCTh PE3aHusl.

Kak cBsi3aHBI CKOPOCTH p€3aHHUs, COOTBETCTBYIOIIHME MOCTOSHHOM CTOMKOCTH M IOCTOSIHHON
MHTEHCUBHOCTHU M3HAIIMBaHUSI HHCTpYMEHTa?

Yro MOHMMAIOT MOJ TEPMHUHOM «00OpabaTbiBaeMOCTh MarepuanoB pezaHuem»? Ilupokas u
y3Kasi TPAaKTOBKU ATOT'O MOHSITHSL.

Kakoe BiusiHHE OKa3bIBAalOT HA CKOPOCTb PE3aHMsI, COOTBETCTBYIOIIYIO IIOCTOSSHHOM CTOMKOCTH
MHCTPYMEHTA, TeII0()U3MYEeCKUe U MPOYHOCTHBIE XapaKTEPUCTUKH 0O0pabaThIBa€MOro MaTe-
puana?

['pynnbr oOpabarsiBaemocT. Kitaccugukanus oOpadaTeiBaeMbIX MaTepUaIoB MO IpymmaM 00-
pabaTBIBAEMOCTH.

OxapakTepu3yiTe NPUHIMINAIBHBIE OTIMYHUS JIBYX PACCMOTPEHHBIX Pa3IMUYHBIX MOIXO/I0B K
OIIPEAEIEHUIO CKOPOCTH pe3aHus, I0IyCKaeMOW N3HOCOCTOMKOCTBIO HHCTPYMEHTA.

B 4eM CcyTh M KakoBbl NMPEUMYIIECTBA ONPEIEICHUS AOMYCKAaeMOM CKOPOCTH pe3aHHs MyTeM
MHTETPUPOBAHNS HHTEHCUBHOCTH M3HAIIMBAHMS 110 IIyTH pe3aHus?

OxapakTepu3yiTe 11e1eco00pa3HOCTh HCTIOIB30BaHUS TEMIIEPATypPHBIX (haKTOPOB ISl ONpeie-
JICHUS pallMOHAIBHBIX CKopocTell pe3anusi. Kakue cBeneHns 06 ycnoBUsAX pe3aHHst HE0OXO0IUMBI
JUISL pacueTa CKOPOCTH pe3aHus 10 33JaHHbIM TeMIieparypam?

. B uem cocTout MeToauka HpH6J’IH)KeHH01>i OLICHKH COOTHOIIIEHUIM MCKAY CKOPOCTBIO PE3aHUSA U

XapaKTepUCTUKAMU U3HOCOCTOMKOCTH MHCTPYMEHTa?

Kak yuuThIBaeTCS BIMSHNAE U3MEHEHUS CKOPOCTH PE3aHUs B TEUEHHE NEpUOJa CTONKOCTH MH-
CTpyMEHTa Ha JOIMYyCKAaeMYI0 YaCTOTYy BpaleHUs IIMUHIENs?

KakoBbl MpUHIMITBI TOCTAHOBKM 3314l 00 ONTUMHU3ALUMN PEKUMOB pE3aHUs] U reoMeTpuye-



CKUX MapaMEeTPOB PEKYIIUX HHCTPYMEHTOB?

78. Caenaiite 3cKu3bl OpM PEXKYITUX JIE3BUU ISl 4€PHOBOM 00PaOOTKH IIIACTUIHBIX METaJLIOB.

79. Kakue ucxonnele naHHble 00 0OpabaTeiBaeMOM Marepuaie, peXylleM WHCTpYMEHTE M mapa-
MeTpax JAETald HCIOJB3YKTCS MPH pacyeTe yCaiKd CTPYKKH, yICJIbHBIX CHJ pe3aHHsl Ha
OBM?

80. Kakue mporuecca pe3aHuss UCIOJIB3YIOTCS Ul aHAJIM3a COCTOSHUS PEXYILEro JIe3BUs IpU pac-
yere Ha DBM? Caenaiite npuMepHbIE€ ICKU3BI.

81. Oxapakrepu3yiTe ycaOBHs 3aBUBAaHUS U APOOJIEHUS CTPYXKKHU IPH YEPHOBOM TOUEHHUH CTallU.
Caenaiite 5ckus.

82. OxapakTepu3yiTe OCHOBHBIE JTAllbl U MOCIEA0BATEILHOCTh PacyeTa PallMOHAIBHBIX PEXKUMOB
pe3aHus U TEOMETPUYECKHX MTapaMeTPOB MHCTPYMEHTA.

83. OxapakTOPUHYUTO JIFOMOITHI ONITHMH3ALMU CKOPOCTH PE3aHMUs MOl IMYHBIM KPUTEPUIM

84. Kak BIUSIOT mapamMeTpbl KPUBOJIMHEHHBIX U MPSAMOJIMHEHHBIX 3aUUIIAIOIIMX KPOMOK Ha HIepo-
XOBaTOCTh 00PaOOTaHHOM MOBEPXHOCTH IPU YUCTOBOM TOUCHUU?

85. Oxapakrepu3syiiTe BIUSIHUE M101a41, TTyOHHBI pe3aHHsl, TOJIIIMNHBI U IIUPHHBI CPE3aEMOTO CIIOS,
KECTKOCTU TEXHOJOIMYECKOH CHCTEMbl Ha XapaKTepPUCTUKU KadecTBa 0O0pabOTaHHOW MOBEpX-
HOCTH.

86. Kakue mapamerpsl MCIONB3YIOTCS /sl aHAJIM3a COCTOSIHUSA MHCTPyMEHTa M 0oOpabaTbiBaeMOM
MOBEPXHOCTHU IIpU pacuete Ha DBM?

87. Kakue Tumbl cpel U TPyHIbl CMAa30YHO-OXJIXKJIAIOIINX KUJIKOCTEH MPUMEHSIOTCS Mpu oOpa-
0oTKe cTaneil U TpyAHooOpadaThIBaEMbIX MaTepHaloB?

88. UTo MOHMMAIOT MO/ «BBICOKOCKOPOCTHBIM PE3aHUEM» MPUMEHUTENBHO pa3IMyHbIM croco0am
00paboTKu U 00padaThIBaeMbIM MaTepHaiaM?

89. OcobeHHOCTH CKOPOCTHOI'O pe3aHMs JIETKOIUIABKUX M TYTOIUIaBKUX MarepuanoB. Kakoil kpute-
pUii uCTIONB3yeTcs s ieNieHHst 00padaThIBAEMBIX MaTEPUAIIOB 110 3TOMY IPU3HAKY?

90. Kakoe BiIMsAHUE OKa3bIBAIOT CBOMCTBA HOBBIX MHCTPYMEHTAJIBHBIX MaT PUAJIOB Ha MOBBIIICHUE
CKOPOCTH pe3aHus?

91. OcHoBHBIE (aKTOPBI, CIIOCOOCTBYIOIINE YBEINYEHUIO CKOPOCTH pe3aHusl, IPH BICOKOCKOPOCT-
HOM HIITH(OBAHUH.

92. IlpuBenute KiIacCU(PUKALUIO HHCTPYMEHTAIbHBIX MaTepuasoB 10 cBoiictBam. /[laiite
rpadUUecKyto HHTEPIPETALUIO 3TON KITaCCU(PHUKAIINH.

93. Ilepeuncnute OCHOBHbIE TPEOOBaHMS K MHCTPYMEHTAIbHBIM MaTe€pUaloOB M OXapaKTepu3yuTe
MI0CJIEIOBATENILHOCTD U ITyTH X BBITTOJTHEHUSI.

94. Ykaxxute OCHOBHbIE CBOWCTBa HauOoJjiee MPUMEHSIEMBIX YIJIEPOJUCTBIX JIETUPOBAHHBIX MHCT-
PYMEHTAIBHBIX CTalEH.

95. Oxapaktepu3yiTe BIUSHHE JETHPYIOLIUX 2JIEMEHTOB Ha CBOMCTBA OBICTPOPEKYIIUX CTAJEH.

96. UTo Takoe MOPOIIKOBEIE OBICTPOPESIKYIINE CTATTH U KapOUI0CTaATH?

97. IlpuBenute KiaccuPUKaLNIO OBICTPOPEKYIIUX CTajed MO CBOWCTBAM CIIy)KeOHOMY Ha3Haue-
HUI0. UTO Takoe «ui@yeMocTby ObICTpOpeXyINX cTraneii? OneHka ObICTpOPEXYIIUX CTanen
10 ATOMY IPU3HAKY

98. OxapakTepu3yiTe COCTaB U XapaKTEPUCTUKU BOIH(PPaMOKOOATBTOBBIX TBEP/IBIX CILJIABOB.

99. OxapakTepusyiiTe cOCTaB M XapaKTEPUCTUKU TUTAHOBOJIb(PPAMOBBIX U THTAHOTAHTAJIOBOJIb(]-
PaMOBBIX TBEPABIX CIUIABOB.

100. VYKaxuTe HampaBlIeHUS COBEPUICHCTBOBaHUSA 0€3BOJIb(PAMOBBIX TBEPJBIX CILJIABOB,
0XapaKTEpU3yHTE UX COCTAB U CBOUCTBA.

101. VYkaxuTe 007acTH IPUMEHEHUS PA3IMUHBIX MapOK TBEP/IBIX CILIABOB.

102. OCHOBHBIE TEHJICHIIMH COBEPIICHCTBOBAHUS TBEP/BIX CIUIABOB. IIpuMepsl HOBBIX CO3-
JTAHHBIX MapOK TBEP/bIX CIJIABOB PA3JIMYHBIMU (PUpPMaMHU.

103. VYkaxuTe COCTaB, CBOWCTBA M 00JIACTh MPUMEHEHUS PEXKYIIeH KePAMUKH.

104. [IpuBenure Ki1accU(pUKAIMIO OCHOBHBIX OTEUECTBEHHBIX M 3apYOEKHBIX MapOK PEexKy-
meil KepaMHUKH 110 WX OCHOBHBIX cBoWcTBaM. JlaiiTe Tpaduyueckyro WIUTIOCTPAIMIO 3TOH
KJIaccu(uKaIum.

105. Oxapakrepu3yiite coctaB U cBoiicTBa coBpeMeHHbIX [ICTM Ha ocHOBe anMasa u IJIoT-

HBIX MOAU(UKAIUI HUTpUAa 6opa.
106. VYxkaxute pannoHanbHbie oonactu npumeneHus [ICTM.



ok

8.

9.

Tembl 1)1 caMOCTOSATEJILHOM PA0OTHI CTYIEHTOB

Brusaue nokanmmsanuu nedopmanuii BOTU3M KOHEYHOW TpaHMIIBI HA CpelHUE KacaTelbHbIe
HaANPSDKEHUS B YCJIOBHOM IJIOCKOCTH CIIBUTA.

®DakTopHkl, BIUSIONIME HAa TUIACTHYECKHE nedopManuu U GOPMOYCTORUHBOCTh PEKYILETO JIE3-
BUS.

Pa3HOBHIHOCTH MEXaHU3MOB M3HAIIMBAHUS U 1e(hOpPMAIIUN PEKYILETO JIE3BUS, OTIUIAOIIAECS
IPUPOI0I PUINKO-XUMUYECKUX SBIICHUM.

Bnusinue TemnepaTtypsl Ha GOPMOYCTOMYUBOCTD PEXKYIIETO JIC3BHSI.

Bnusinue u3MeHeHus: CKOPOCTH pe3aHusl B TEUCHHE Mepruojia CTOMKOCTH MHCTPYMEHTa Ha J10-
MyCKAaeMYIO YaCTOTY BpalCHUs IITTUHIEIIS.

Bnusinue nogauu, riryOMHBI pe3aHus, TOJIIIUHBI U IIUPUHBI CPE3aeMOT0 CIIOsI, KECTKOCTU TeX-
HOJIOTUYECKOUW CHCTEMBI HA XapaKTEPUCTUKH KauecTBa 00paOOTaHHOM MOBEPXHOCTH.
CMa3049HO-0XJIXKIAI0IIUX JKUKOCTEH MPUMEHSI0TCS pu 00paboTke crajneit u TpyaHooOpabda-
THIBAEMBIX MAaTEpPUAJIOB.

«BBICOKOCKOPOCTHOE pe3aHue)» MPUMEHUTENIbHO K pa3IMyHbIM criocodam o0paboTku U oOpa-
OaThIBa€MBIM MaTepUalaM.

CkopocTHOE pe3aHue JIETKOIUIAaBKUX U TYTOIIaBKUX MaTepUaIOB.

10. ®akTopsI, CIIOCOOCTBYIOIIHNE YBEIHMUYCHHUIO CKOPOCTH PE3aHHUS, MPU BBICOKOCKOPOCTHOM IILIH-

dboBaHUH.
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7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHUE
JUCHHUITIJINHBI

a) OCHOBHas JuTepatypa (bubnuoreynas cucrema Bal'Y):

Pesanue marepuanos: Yuedbnoe nocodue / E.A. Kynpsamos, H.fI. Cmonsaukos, E.W. SAuyn. - M.: Anb-
¢da-M: HUIT UHOPA-M, 2014. - 224 c.: 60x90 1/16. - (bakanaspuar). (nmeperier) ISBN 978-5-98281-
390-9, 300 5k3. Pexxum nocrymna: http://znanium.com/bookread2.php?book=450188 — 3ari. ¢ 3kpaHa.
AoOpa3uBHas o0paboTka: crpaBounuk: Copasounuk / JILM. Bepenna, M.M. Kpacuos, E.. ®pagkumn;
Iox pen. JL.U. Bepeunoit - M.: HULT TH®PA-M, 2014. - 304 c.: 60x90 1/16. - (CupaBounuku "H-
OPA-M"). (nmeperuter) ISBN 978-5-16-009575-2, 200 9K3. Pexxum JIOCTyTIA!
http://znanium.com/catalog.php?bookinfo=363402 — 3ari. ¢ 9kpaHa.

TexHOMOTHA KOHCTPYKITMOHHBIX MaTepuanioB: Yueb. moc. / B.JL.Tumodeer, B.IL.I'myxoB u ap.; Ilox
o6, pexn. npod. B.J.Tumodeepa - 3-e uzn., uctp. u gom. - M.:HUL[ UHDPA-M, 2014-272c¢.: 60x90
1/16 - (Beicin. o0pa3.: bakanmasp.). (m) ISBN 978-5-16-004749-2 — Pexum jgocryma:
http://znanium.com/catalog.php?bookinfo=428228 — 3aru. ¢ skpaHa.

. Marepuanbel 1 ux Texaojoruu. B 2 4. Y. 2.: Yueonuk / B.A. ['opoxos u np; [Tox pen. B.A. I'opoxosa. -

M.: HUL] UH®PA-M; MHu.: Hog. 3uanue, 2014. - 533 c.: ni.; 60x90 1/16. - (Bsiciiee obpa3oBanue:
bakanaspmar). (meperuter) ISBN  978-5-16-009532-5, 500 »5x3. — Pexum mocryna:
http://znanium.com/catalog.php?bookinfo=446098 — 3ari. ¢ skpaHa.

0) HomnonnutenbHas autepaTtypa (6ubnuoreunas cucrema Bal'y):
TexHOMOTHS KOHCTPYKIIMOHHBIX MaTepuanoB. O0paboTka pezanuem: YueOHoe mocobue / [.A. Bopu-
cenko, [.H. MBanos, P.P. Ceiipynun. - M.: UHOPA-M, 2012. - 142 c.: 60x88 1/16. - (Bsicuiee 06pa3o-
BaHMHeE). (obmoxkka) ISBN 978-5-16-004720-1. Pexum JOCTyMa:
http://znanium.com/bookread2.php?book=228232 — 3aru. ¢ 3kpaHa..

®dusnka U ONTUMH3AIIMS Pe3aHUs MaTepUaoB. [ DnekTpoHHkIit pecypc] / Crapkos B.K. - M.: MaruHo-
crpoenue, 2009. - http://www.studentlibrary.ru/book/ISBN9785942754600.html. — 3aru. ¢ sxpana.

. Meramroo0OpaboTka: crpaBouHHK: YdeOHoe mocodue / JLU. Bepeuna, M.M. Kpacuos, E.11. ®pankus;

Iox pen. JI.W. Bepeunoii. - M.: HUIT Uudpa-M, 2013. - 320 c.: 60x90 1/16. - (Briciiee obpa3oBanue:
bakanaspmar). (meperuter) ISBN  978-5-16-004952-6, 500 »x3. — Pexum mocryna:
http://znanium.com/catalog.php?bookinfo=363388 — 3aru. ¢ 3kpana..

0) nepuoanueckue nznanus (oubnuoreunas cucrema Bal'Y):

. Pesanue marepuanoB. CTaHKM M MHCTpYMEHTHI: pedepaTuBHbIi kypHan (PXX): snextpoHHOe

n3nanue / Beepoccuiickuii HHCTUTYT Hay4HOU M TeXHU4Yeckoi mHpopmanuu Poccuiickoil aka-
nemun Hayk (BUHUTU PAH).

. CTHUH: nayuno-rexuuueckuii xypHai. — Mocksa: OOO "CTHUH".
. BecTHHK MalIMHOCTPOEHUs: HAyYHO-TEXHUYECKUH U MPOU3BOICTBEHHBIH XypHasl. — MockBa:

MammHoCcTpOoeHHE.

B) MHTEepHET-pecypChI:

. www.coromant.sandvik.com

. www.kennametal.com

. Wwww.megatools.ru

. Www.pramet.com

. WWW.iscar.com

YyeOHo-MeTOANYEeCKNE U3TAHNA

1.XXapkoB H.B. Meronnueckue ykazaHusi K MpakTHYECKUM paboTaMm 1o Jucuuiuinee «Pe3zanue mate-
puaioB» g cryaeHToB Hampasienus 15.03.05 [Dnextponnsiit pecypc] / coct. XKapkos H.B. ; Bma.
roc. yH-T. TMC - Brnagumup, 2016. - Jloctyn u3 koproparuBHoil cetn Bal'V. - Pexxum nocryna:
http://cs.cdo.vlsu.ru/

2.KapkoB H.B. Meroanueckue ykazanus k gabopaTtopHbIM paboTam no aucuuiuinHe «Pe3zanne mare-
puanoB» uid cTyAeHToB HampasieHus 15.03.05 [Dnexrponnsiii pecypc] / coct. XKapkos H.B. ; Bnan.
roc. yH-T. TMC - Brnagumup, 2016. - loctyn u3 koproparuBHoil cetn Bal'V. - Pexxum nocryna:
http://cs.cdo.vlsu.ru/



http://znanium.com/bookread2.php?book=450188
http://znanium.com/catalog.php?bookinfo=363402
http://znanium.com/catalog.php?bookinfo=428228
http://znanium.com/catalog.php?bookinfo=446098
http://znanium.com/bookread2.php?book=228232
http://www.studentlibrary.ru/book/ISBN9785942754600.html
http://znanium.com/catalog.php?bookinfo=363388
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http://www.megatools.ru/
http://www.pramet.com/
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3.2Kapkos H.B. Metoandeckne peKOMEHIAIMN K BBIITOJIHEHUIO CAMOCTOSATEIHHONU PabOThI MO AUCIIUTI-
nuHe «Pe3anne maTtepuanioB» Ui cTyAeHTOB HampaiieHus 15.03.05 [DnexTpoHHBIA pecypc] / cocT.
Kapkos H.B. ; Bnaa. roc. yu-t. TMC - Bnagumup, 2016. - Jloctyn u3 xoprnopatuBHoiil cetu Bal'V. -
Pexxum noctymna: http://cs.cdo.visu.ru/

4.KapxoB H.B. Onenounsie cpeiacTBa mo IucuuIUIMHE «Pe3aHue maTepuanoB» Jjsl CTYJEHTOB Ha-
npasieHus 15.03.05 [Dnexrponnsiii pecypce] / coct. XKapko H.B. ; Biman. roc. ya-1. TMC - Bnaau-
mup, 2016. - loctyn u3 xoprnopatuBHoii cetu Bnl'Y. - Pexxum nocryna: http://cs.cdo.visu.ru/

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « MHTEepHET», HE0OX0AU-
MBIX /1JI51 0CBOEHHS M CIHUIIJIHHbI

1) Hopran Uentp mucranmumonHoro odyuenuss Bal'V [snexTponHnslii pecypce]| / - Pexxum poctyna:
http://cs.cdo.visu.ru/

2) Paznen opunmansHoro caiita Bal'Y, copepskanmii onucanne o0pa3oBaTeIbHON MPOTPaMMBI [JIEK-
TpOHHBIN pecypc] / - Pexxum noctyma: O6pazoBatenbHas nmporpamma 15.04.05 «KoHCTpyKTOpPCKO-
TEXHOJIOTHYECKOe obecreueHrne MalllnHOCTPOUTENbHBIX TPOU3BOICTBY
http://op.visu.ru/index.php?id=158

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCLHHUIIJINHBI

1. KoMmmbroTepHblii Kacc, KOTOPBIM IMO3BOJSET pealn30BaTh HEOTpaHHMUEHHBIE 00pa3oBa-
TeJIbHBIE BO3MOXKHOCTHU C JOCTYIOM B ceTh. C BO3MOKHOCTHIO MPOBOJUTH IPYIIIOBLIE 3aHATUS C 00Y-
YaeMbIMHU.

2. bubOnIMOTeYHBIN 3JIEKTPOHHBIN YUTAIBHBIN 3aJI C JIOCTYIIOM K 3JIEKTPOHHBIM pecypcam Ouo-
JIMOTEK CTpaHbl U MUpA.

3. JIabopatopus crankoB ¢ UITY: Tokapro-¢ppeseproii cranok EMCO CONCEPT TURN 155,
npodumitomerp Mitutoyo Corp. Surftest SJ-201, ¢pesepusbiii cranok HAAS TM-1, TokapHbIii cTaHK
TITY — 125SL, snexktpospo3uonnsiii npommuBHoi ctanok CHMER CM AS53C, anekTpo3p0o3uoHHBII
POBOJIOYHO — BbIpe3HO# cTanok ¢ YITY Mitsubishi BA8, 5-tu oceBoii 06pabaThiBaroIIuil IEHTP MO-
nemn Quaser M204CU.

4. JTaboparopusi yHMBEpCAIbHBIX CTAHKOB: TOKapHO-BUHTOpe3HOro 1K62, BepTukanbHo - ¢pe-
3epHoro 6P12, BepTukanbHo — cBepiniabHOro 2A135.

5. JlaGopaTopHBIi CTEH]I JJI1 U3MEPEHUs IMapaMeTPOB IMPOIECca Pe3aHusi C UCIOIb30BAHUEM
LabVIEW.
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