denepanbHOE TOCYIaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHuUs
«ToNBATTUHCKUI TOCYJAPCTBEHHBIN YHUBEPCUTET

b1.B.JZ1B.11.01

(wugpp oucyuniurwvy)

PABOYAS MTPOI'PAMMA JUCIUAIIJIMHBI

OCHOBBI I/IH}KeHepHO-HCCHe,HOBaTCHLCKOﬁ ACATCIIBHOCTU

(HaumeHoB8anue OUCYUNTUHDL)
110 HAIPABJICHUIO OJATOTOBKH (CHEIMATBLHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI'MUECKOE OBECIIEUEHUE
MAIIMHOCTPOUTEJIBHBIX ITPOM3BOACTB

(KOO U HAUMEHOBAHUE HANPABIEHUs. NOO20MO8KU, cheyuarbHocmu 6 coomeemcmeuu ¢ @IOC BO)

[MTPOEKTHUPOBAHUE TEXHOJIOI MYECKUX ITPOLECCOB

(ranpasnennocmov (npogunv)/cneyuanuszayus)

®dopma o0ydeHus:  ouyHas
I'on Habopa: 2017

PacnipenesieHue yacoB JUCHMILIMHBI 110 cCeMeCTPaM M BUIaM 3aHATHI (110 yueOHOMY IJIaHY)

KosumnyecTBo 4
3ET
Yacos no PYII 144
Buasi JK3aMeHbI 3adeTsl Kypcosbie KypcosBbie Konrpoinanie
KOHTPOJIA B NPOEKTHI padoThI (1 m‘;‘;‘ﬁ,‘j,g"qmpw
ceMecTpax 00y4eHus)
(1a Kypcax): 7
NeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 Hroro
3ET 4 4
1o ceMecTpam
Jlexuun 32 32
JlabopaTopHble
IpakTHyeckue 32 32
KoHTakTHast 64 64
padora
Cam.paGora 80 80
Koutpoan
Hroro 144 144

ToabsarTu, 2017



PaGouast mporpamma cocrabiiena Ha ocHoBaHun PI'OC BIIO u ydyeOHOro mjaHa HampaBlICHUS
MOATOTOBKKA  (CIIEI[HATIBHOCTH) 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE
OBECTIEYHEHUE MATTNHOCTPOUTEJIBHBIX TTPOU3BOJACTB

(KOO U HauUMEeHOBaHUEe HANPAaBeHUs NO020MOBKU, cneyuanvHocmu ¢ coomeememeuu ¢ @1I'OC BIIO)

PeunensupoBanue padoueii mporpaMmbl JUCUMILIUHbI:

OtcyTcTBYET

VYyeOHnas (paboyas) mporpamMma o100peHa Ha 3acelaHuu Kadeapbl OTMII
(mpotokon 3acenanus Ne 9 or« 30 »  wmapra  2017T1.).

Penensent
(OondrcHocmb, yueroe 36anue, cmeneny) (noonucs) (U.0. @amunus)
« _» 20 1.

Cpok neiicTBUs padoyeii MporpaMMbl THCHHILITMHBI « » 20 1.

Cpox Oeticmeus ymeepoicoennoti PIIJ]: ona OOIl 6akanaspos — 4 2o0a; ons OOIl
mazucmpos — 2 2oda, ons OOII cneyuanucmos — 5 nem.

Nudopmanus 06 akryanuzannu padoyeil nporpaMMsbl 1M CHUIIJIMHbBI:

[IpoTtokoun 3acexanus kadeapst No OT «__ » 20 1.

[Tpotokon 3acenanus kadeapn Ne OT «__» 20 T

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.

ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 1.
YTBEPXIAIO

3aBenyromuii kadenpoir «OO0PYI0BaHNE U TEXHOJIOTUU MAITUHOCTPOUTEILHOTO
IPOU3BOJICTBAY

(8vinyckaiowel HanpagieHue (CneyuaibHOCms))

« » 20 T H.1O. Jlorusos




AHHOTALIUS
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B./IB.11.01 OCHOBBI HHKEHEPHO-UCCIEA0BATEIbCKON AeSITeJIbHOCTH

(MHIOEKC 1 HAMMEHOBAaHNE TUCIUIDTHHEL (Y4eOHOTO Kypca))
1. Heap u 3aga4u M3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

[{enb — oOecrieueHre KOHCTPYKTOPCKO-TEXHHYECKOM IMOATOTOBKH OakajaBpOB
no HampaiaeHuto 15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE OOECTICUeHHE
MAaIIHHOCTPOUTEIILHBIX IPOU3BOCTB OCHOBAM HAYYHBIX HCCIICIOBAHUH.

3amaun:

1. OcBoeHne cnocob60B U METOJOB MCCIEIOBAHUN B TEXHUYECKHUX HAyKax,
oOy4yeHHEe CIOCOOHOCTU BECTH HAay4HBIN MOUCK, UCCIEAOBAHUS U OCYIIECTBISAThH
Hay4YHO-TEXHUUYECKOE pPA3BUTHE.

2. O0yueHue METOIUKE TEXHUYECKUX IKCIIEPUMEHTOB.

3. HN3yuenue BHAOB HAy4YHBIX  HCCIEHOBAHUI:  JIUTEPATYPHBIX,
TEOPETUYECKUX U IKCTIEPUMEHTAIbHBIX.

4. IlpuobpeTeHne yMEHHUN BBISIBJICHUS Hay4YHOM MPOOJIEMbl U TOCTAaHOBKU
HAYyYHOU LIEIH.

5. IlpuoOpereHne yMEHUM MNPOBEACHHUS HAYYHOT'O HCCIEAOBAHUS U
pa3pabOTKU TEXHUYECKOTO PEUICHHUS.

6. OOyueHue cmnoco0amM TPOBEPKH JOCTOBEPHOCTH pa3pabOTaHHOIO
TEXHUYECKOTO PEIICHHUS.

2. MecTo aucuuiuiHbl (yaedHoro kypcea) B crpykrype OITIOIT BO

HNannas qucruruinHa (y4eOHbIH Kypc) oTHOCUTCS K broky 1 «JlucuuminHb
(Momynu)» (BapuaTUBHAS 4acTh).

Jucruminabl, yuyeOHbIe KypChl, HA OCBOCHHMHM KOTOPBIX Oa3vpyeTcsl JaHHAs
nucuumuinHa (yueOHbIl Kype) — «Bbiciias maTeMatukay, «DPusnka», « TexHonorus
MaIIMHOCTPOEHUD», «CrielManbHble TEXHOJIOTHH B MAIIMHOCTPOEHUN,.

JlucuuIinHbl, yyeOHbIe KYpChl, i1 KOTOPHIX HEOOXOAUMBI 3HAHUSI, YMEHUSI,
HaBBIKHM, TPHOOpETaeMble B pe3yJibTaTe U3YUYEHHUS JAHHOW JMCLMIUIUHBI (y4eOHOro
kypca) — «IIpoekTupoBaHHME MAIIMHOCTPOUTEIBHOIO MPOU3BOACTBAY, TEXHOJIOrUs
(bU3BUKO-TEXHUYECKOM O00pabOTKM MaTepuaioB, Jsi BBIIOJHEHHUS CTYyJIE€HTaMHU
BBIITYCKHOM KBaJM(DPUKAITMOHHON PabOTHI.

3. Ilnanupyembie pe3y/bTaTbl O00y4YeHHMs IO JAUCHUILIMHE (y4eOHOMY
KYpCY), COOTHECEHHble ¢ IUIAHUPYEMbIMHM  pe3yJbTaTaMHU  OCBOCHHS
00pa3oBaTeIbHOM MPOrPaMMbI



dopMupyembie U

I[Inanupyembie pe3yabTaThl 00y4YeHUsI

KOHTPOJIHpPYeMbIe
KOMIIeTEeHIHH
- CIIOCOOHOCTH | 3HATh: ~ METOABl  CTAHIAAPTHBIX  HWCHBITAHUH 10
HCIIOJI30BATE METOMEL | oripeenieHuIo0  (PU3UKO-MEXaHUYECKUX CBOMCTB TOTOBBIX
CTaHJapTHBIX HUCIIBITAHUU

MaIlIMHOCTPOUTCIIbHBIX HSHGHHﬁ.

[0 ONpEeNeNIeHNI0 (HU3HKO-
MEXaHUYECKUX CBOMCTB U
TEXHOJIOTHYECKUX

YMeTh: ONpCACIIAATh TCXHOJOIHMYCCKHUC ITOKA3aTCIIN
MAaTCpPUaJIOB X I'OTOBBIX MAIIMHOCTPOUTCIIbHBIX HBI[CJ]Hﬁ.

roKa3arejiei MaT€pralioB U
T'OTOBBIX

Brmaners: craHgapTHBIMM  METOJAMHM  IPOEKTUPOBAHUS
W3J1eJIMM MAIlIMHOCTPOCHHS.

MAaIIMHOCTPOUTEIIBHBIX
15631 (117170 CTaHJIapTHbIE
METOAbI nux
HPOEKTUPOBAHMUS,
IMPOIrpeCCUBHLIC METOAbI
JKCIUTYaTaln 15631 (112071
(TTK-2)
CIIOCOOHOCTB K | 3HATh: BU/IbI HCCJIEIOBAHUI: JIUTEPATYPHBIE,
TIONOMHCHAIO  SHAHUM 38 | teopeTHYECKUE U IKCIIEPUMEHTAJIbHBIE.
CHACT HAyHMHO TCXHIACCKOM | y\feTp: HpOBOAWUTH IMTEPATYpHBIE H T
:  [OpOBOJ, epaTypHbIE €OpPETUYECKHE
uH(popMauu o
OTCUCCTBEHHOIO 4 | ACCIIETIOBAHUS 10 33/IaHHOM TEMaTHKE.
3apyGeKHOTO  ombita 10 | BIAJETh: METOTUKOH MPOBEICHUSA JIATEPATYPHO-
HAIPABIIEHHIO MATEHTHBIX U TEOPETUYECKUX UCCIETOBAHUM.

ucclieioBaHuss B 00acTu
pa3paboTKH, IKCILUTyaTaIllH,
aBTOMOOMIIN3ALIUU u
peopraHu3anuu
MaIIMHOCTPOUTEIBHBIX
npousBocts (ITK-10)

TemaTnueckoe coaepxaHue IMCHUILIMHBI (Y4e0HOT0 Kypca)

Pasznen, moayJib

Iloapa3snen, Tema

CoBepIIeHCTBOBAaHUE
TEXHOJIOTHYECKHX MPOIIECCOB
C WCIIOJTh30BaHUEM
pE3yNbTaTOB HAYYHBIX
HUCCIEeN0BaHUuN

Hcropus pa3sBuTHs HayKH,

CoBepieHcTBOBaHME TOKapHOU onepauuu. [lepseiii aTan -
OMMCAaHNE JTUMTHUPYIOIIEro MoKa3aTeisl. AHaIN3 CUTYaI[|H.
@opMyIMpOBaHNE HAYYHBIX €€ U 3a7a4

CoBepHIeHCTBOBaHHE TOKApHOW orepanuu. BTopoil sram - mouck
nHpopmanuu. PazpaboTka 0000MIEHHOTO TEXHUUECKOTO PEIICHHUS

CoBepilieHCTBOBaHME TOKapHOU onepanuu. TpeTuii aTam - BEIOOD
KOHKPETHOI'O0 TEXHUUYECKOTO perieHus. PopMyIupoBaHue
VCXOJIHOM THIOTE3BI

CoBepiieHCTBOBaHUE TOKapHOU onepanuu. YeTBEpThIi dTam -
MOArOTOBKA HcciienoBaHui. [IpoBenenne ucciaeqoBanni

CoBeplieHCTBOBaHUE TOKapHOU onepanuu. IlaTenii stan -




00paboTKa pe3yIbTaTOB UCCIEIOBAHUI

CoBepiieHcTBOBaHME ToKapHOU onepanuu. Lllecroii aram -
DOopMyIMpPOBaHUE BBIBOJOB U IIPEIIOKEHUH 110 BHEAPEHUIO
pE3yJIbTaTOB

[IpoBenenue u o6paboTka
pe3yJIbTaTOB HAYYHBIX
HUCCIEeN0OBaHUN

OKcnepuMeHTallbHbIE HccieqoBanus. JJabopaTopHblil 1
IIPOU3BOJCTBEHHBIN KCIIEPUMEHT. TeopeTudecKkre ucciae 10BaHmsl.
JInaTypHO-TIaTEHTHBIE HCCIIEIOBAHUS

OnHodakTOpHBIN YKCIIEPUMEHT. J{nana3oH BapbUPOBAHHSL.
WutepBan. JloBeputenbHbI HHTEpBa. BEIOOpOUHBIN cTaHAApPT

MHuorodakTopHbIii SKcriepuMeHT. [1oMHBIH 1 YaCTUIHBIN
SKCIIEpUMEHT. MaTemMaTtnyeckoe MiIaHupOBaHNE MHOTO()aKTOPHOTO
skcnepumenTta. OGe3pa3mMepruBaHie BEIUYHH

HpoOHble permuku. XapaKTepUCTUKH IPOOHBIX PETLIUK.
HacpImeHHEIN OEBIT,

Kommozuimonusiii miad TpéxdakTopHOro skcriepuMenTa bokca-
Yuncona.

Opranuzanys u IiaHupoBanue 3xkcnepumenta. opmynupoBanue
Hay4HbIX 1esielt 1 3aga4d. Beioop monenu. Onpenenenue
U3MEPSIEMBIX ITapaMeTPOB. BUpTyalIbHBIN 3KCIIEPUMEHT

TexHuueckoe ocHalleHuE KCepuMeHToB. M3mepenue
HERJIEKTPUYECKUX U AJIEKTPUUECKUX BenuuuH. CTaHAapTHbIE
npubopsl. O0mKe cBeneHus o mpeodpazoBatensx. [IpuHiun
paboThl U IPUMEHEHUE: THE303JIEKTPUUECKHUE TPE0Opa3oBaTeH,
MTHEBMODXIIEKTPOKOHTAKTHBIE IATYMKHU, TEH30PE3UCTOPHI,
WHIYKTUBHBIC TaATYNKH, TOKOBUXPEBHIC TaTIYNKU

[TpuGops! 171 vccnenoBaHus TEMI0U3NYECKUX SIBICHHN:
TEPMOMETPBI, TEPMOTIAPBL, TUPOMETPHI

ITpumenenne OBM npu nposeneHnn sKcniepuMeHToB. Hayunsie
puOopsbl, coBMecTMbIe ¢ DBM. ABTOMaTHYecKasperucTamus
pE3yJIBTAaTOB DKCIIEPUMEHTOB. BUpTyanbHbIN HKCIEPUMEHT

O6paboTtka no kputeputo CthrogeHTa. Tadnuia 3HaueHun
kputepus Ctorogenta. Kpurepuii rpyosix ommbok. Tabmuma
JIOTYCTUMBIX 3HaueHui. JloBepuTenbHbIi HHTepBasl. OOpaTHast
3a/1aya 1o OMpPEAENIEHUIO J0CTaTOYHOIO YUCIIa OIBITOB

Koppensauus Teopun 1 3KClIepUMEHTaIbHbIX JaHHBIX. Kputepuit
@uiepa. OnpeneneHne KOppesaul pacueTHON U
AKCIIEPUMEHTAIBHON BeIWYMHBL. JIMHENHAs SKCIpece OLleHKa
KOpPEISALIMYA TEOPETUYECKUX U DKCIIEPUMEHTANIBHBIX PE3yIbTaTOB

Anmpokcumanus pe3yJbTaToB SKCIIEPUMEHTOB € LENBIO MOTYYECHHUS
OMITUPUICCKUX 3aBHCHUMOCTEH. MGTO,Z[ HaMMCHBIIUX KBAaApPaToOB.
KomOuHnpoBaHHast 3KCIOHEHIIMAIBHO- CTETIEHHAs 3aBUCUMOCTb -
¢byukus ['panoBckoro

Onucanue PE3YIBTATOB SKCIICPUMCHTOB € TIOMOIIBIO MMOJIMHOMOB

Pa3paboTrka 06001meHHOr0 TexHu4eckoro pemenus. [louck
uHpopManuu. BeI60p KOHKPETHOTO0 TEXHUYECKOTO PEILICHHS.
DopMynHpoBaHHE UCXOAHOW runore3bl. [IpoBepka nCXoTHON




runoresbl. AHaIU3 U 00bsICHEHHE pe3yibTaToB. DopMyTupoBaHUe
BBIBOJIOB M BHEAPEHHE PE3YIbTATOB

OO0mas Tpy1oeMKOCTh TUCHHUILIMHBI (YueOHoro kypca) — 4  3ET.




Cemectp uzyuenust 7

4. CTpyKTYypa " coepkaHue TUCHUILIUHBI (Y4e0HOT0 Kypca)

OCHOBBI HAY4YHO-HCCICI0BATECILCKON ACSITEIbHOCTU

(HauMeHOBaHME JUCIUILTHHEI (Y4eOHOTO Kypca))

Pazned, Moapasnen, Tema Buabl yuedHo# padoTsl Heo0xoaumble Dopmbl Pexomennye
MOayJab KonTakTHas paéorta CamMocrosiTeJbHasi padoTa MaTepHaJIbLHO- TeKylero mas
(B yacax) TeXHHYECKHe KOHTPOJIs JuTeparypa
BCero @opMbl IPOBeEIeHUS JIEKIUH, dopmbI pecypchbl (Ne)
5 J1260pPaTOPHBIX, HPAKTHYECKUX OpraHu3anuu
» ~ v
g £ @By 3aHATHIL, METOAbI 00yYeHH s, % CaMOCTOSITe/ILHO
= s < i B2 3
= 5 g nE g pean3ylolue NpuMeHsieMy10 g paboTsl
E g £ =& 00pa3oBaTeILHYI0 TEXHOJOTHIO 2
‘g 2 E:
= =
Hcropust pa3BUTHS HAyKH, 3 Jlexuns 4
=
) =
= CoBepIIeHCTBOBAHHE TOKAPHOI 3 [IpakTiueckoe 3aHsTHE 4 12,3
< oneparuu. [lepBblif oTan - onvcanue
2
2 JMMTHUPYIOLIETo IToKa3aTelst. AHaIN3
é cutyanuu. GopMyIupoBaHHE HAyYHBIX
g nesei u 3axad
o
5 = COBEpUICHCTBOBAHHIE TOKapHOU 3 [pakTrueckoe 3ansaTue 4 1,2,3
M % omepanuu. Btopoit asram -  mouck
§ 8 uHpopmanuu. Paspaborka 0000mEHHOTO <
% ql:)[ TEXHUYECKOTO PEIICHUS S
o B o
28 COBepILEHCTBOBAHIE TOKAPHOM 3 IpakTHyeckoe 3aHATHE 4 _g_‘ 1,23
E i onepanyn. Tpernii 31a1 - BEIOOp a
¥ A KOHKPETHOTO TEXHUYECKOTO PEIICHHS. <
[5) o
o E DopMympoBaHUE HCXOXHOH THITOTE3bI é
>
= = )
5 T CoOBEpIIEHCTBOBAHHE TOKAPHOM 3 IpakTiieckoe 3ansTHE 4 S 1,2,3
g @ onepanuu. YeTBEPTHIi 3Tal - MOATOTOBKA =
E E uccnenoBanuil. [IpoBenenune g
[‘L’ é HCCIIeIOBAHMI |::
L
E &;)- CoBepIIEHCTBOBaHHE TOKAPHOU 3 IIpakTuyeckoe 3aHATHE 4 12,3
g onepanuu. [IaThlif 3Tan - 06paboTka
S Ppe3yabTaTOB UCCIIEAOBAHUM
=
Q
5 CoBepIICHCTBOBaHHE TOKAPHOI 3 [Mpaktuueckoe 3ausnTHE 4 1,2,3
= onepauuu. llecroii orar -
53 DopMynupoBaHUE BEIBOJIOB U
2 o
8 NPEUIOKEHUH 110 BHEIPEHUIO
pe3yNbTaToOB




[IpoBenenue u 00paboOTKa pe3yIbTATOB HAYYHBIX UCCIICIOBAHMIMA

DKCHepHMEHTaIbHbIC HCCIIEJOBAHUS.
JIaGopaTOopHBIi U MPOU3BOICTBEHHBIN
skcrepuMeHT. Teopernueckue
uccienoBaHus. JInatypHo-NIaTeHTHbIC
HCCIIeIOBaHUS

Jlexius

OnHO(aKTOPHBIH KCIIEPHMEHT.
Jluana3on BappupoBanus. HTEepBa.
JloBeputenbHbIi HHTEpBa. BeIOopovHbIiH
CTaHJapT

Jlexuus

MuorodakTOpHBIil IKCIIEPUMEHT.
TlonHBINA ¥ YaCTUYHBIA YKCIIEPUMEHT.
MatemaTH4ecKoe IIaHUPOBAHHE
MHOTO()aKTOPHOTO KCIICPUMEHTA.
O0e3pazmMeprBaHue BETUYUH

Jlexuus

JpoOHbIe perIuKu. XapaKTepUCTHKH
IpOOHBIX peruinK. HackIeHHbIH OMbIT,

Jlexmus

KoMIo3uIMoHHbIH 11aH TPEX(HaKTOPHOTO
skcnepuMenTa bokca-Yuicona.

Jlexmus

Opranusanus 1 IIaHUpOBaHHe
skcnepuMmenTa. GopmynMpoBaHue
HayuHBIX LleIel u 3a1a4. Beibop Monenu.
Onpenenenne U3MEPAEMBIX TAPAMETPOB.
BupTtyaneHelii s5kKcriepuMeHT

IIpakTuyeckoe 3aHsATHE

1,23

1,23

1,23

1,23

1,23

1,23

TexHu4eckoe ocHalleHUe
JKcrepuMeHToB. V3Mepenne
HEINIEKTPHUYECKHUX H DTEKTPUIECKUX
BennuuH. CTaHIapTHBIE TPUOOPHI.
OO01mue cBeneHus o mpeodpa3oBaTesix.
IIpunmn pa®oTsl ¥ IpHMEHEHHE:
Ibe30dJIeKTPHIEcKHe IpeoOpa3oBaTel,
ITHEBMODIIEKTPOKOHTAKTHEIE TATUHKH,
TEH30PE3UCTOPbI, HHIYKTHBHEIC TaTIYHKH,
TOKOBUXPEBbIE JATIHKU

Jlexmus

1,23

TpuGops! a1 nccnenoBanHus
TerIoQH3NYECKNX SBICHUH:
TEPMOMETPHI, TEPMOIAPHI, TUPOMETPBI

Jlekmus

IIpumenenne BM npu npoBeieHHN
JKCcrepuMeHToB. Hay4nble mpuOopsl,
coBmecTrMbIe ¢ DBM. ABTOMaTndeckas

Jlekmus

IToaroroBk

a pecdepara

1,23

1,23




PpErucTpanus pe3yIbTaToB
9KCIIEPUMEHTOB. BUpTyanbHbIit
9KCIIEPUMEHT

O0paboTka 1o kpurepuro CTbIOJEHTA.
Tabnuua 3Ha4eHUH KpUTepust
Crerozenra. Kputepuii rpyObIix omm6ox.
Tabuuua 10myCTUMbIX 3HAYEHUH.
JloBepurenbHblii uHTEpBan. O6paTHas
3a/1a4a 10 OLPE/IEICHHUIO JOCTATOYHOIO
4HClIa OIBITOB

IIpakTuyeckoe 3aHsATHE

1,23

Koppensuus teopuu 1
SKCIEePUMEHTAJIbHBIX AaHHBIX. Kpurepuit
Oumiepa. OnpeneneHue KOppensuuu
pacyeTHOH U SKCIIEPUMEHTAIILHOM
BesIMuMHbL. JIMHEIHAs SKCIIpecc OLeHKa
KOPPEIALMH TEOPETUUECKUX U
JKCIIEPHMEHTAIILHBIX PE3yIbTaTOB

IIpakTuyeckoe 3aHsATHE

1,23

AnnpokcumManus pe3yabTaToB
9KCIEPUMEHTOB C LIEJIbIO TTOIYy4EHUs
SMIIMPUYECKHX 3aBUCUMOCTEH. MeTon
HaUMEHBIINX KBaJIPaTOB.
KomOnHnpoBaHHas SKCIOHEHIHAIBHO-
CTeIeHHAast 3aBUCUMOCTS - (QyHKITHS
I'panoBckoro

HpaKTH‘{eCKOe 3aHATHEC

1,23

Omnucanue pe3yabTaToB IKCIIEPUMEHTOB C
TIOMOIIBIO TIOJIMHOMOB

IIpakTHueckoe 3anaTue

1,23

PazpaboTka 0600I1IEHHOTO TEXHUYECKOTO
pertennst. [Touck uadopmarmu. Beibop
KOHKPETHOT'O TEXHHUYECKOTO PEeLICHHUSI.
DopMynIupoBaHUE UCXOAHOM THIIOTE3bI.
IIpoBepka UCXOAHOM rUNOTE3bl. AHAIU3 U
OOBSICHEHHE PE3yIIbTAaTOB.
DopMyIIMpOBaHKE BHIBOIOB U BHEJIPEHHE
pe3ysbTaToB

Jlexius

1,23

Hroro:

32

32

144

80




5. Kputepun u HOpMbI TEKylIero KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAlINH

@DOpMBI TEKYIIETO KOHTPOJIS

YcnoBus HOITYyCKa

Kpurtepuu 1 HOpMBbI OLIEHKH

[IpakTrueckas pabota

BeimonHenue
PaKTUYECKUX padOT

«3a4TeHOY: paboTa BHITIOJHEHA B COOTBETCTBHH C METOTUICCKIMHU
yKa3aHUSIMH, 0POpPMIIEHA TPAMOTHO, CTYACHT TEXHUYECKU MPABHILHO
(dbopMyIMpyeT OTBETHI HA PACCMATPUBAEMBIC BOIIPOCHI.

«HE€ 3a4TCHO» pa60Ta BBIIIOJIHCHA C OH_II/I6KaMI/I, CTYACHT HC UMCECT
MPEACTABJICHUA O paCCMAaTPUBACMBIX BOIIPOCAx

Pedepar

Hanucanue pedepara

«3a4TeHOo»: TeMa pedepaTa MOJTHOCTHIO PaCKpPhITa, 0OPOpMIIEHA TPAMOTHO,
CTYJEHT TEXHUYECKH MTPaBUIIbHO (POPMYJIUPYET OTBETHI HA pacCMaTpUBaeMble
BOITPOCHI.

«HE 3aUTEHOY»: TeMa pedepaTa He paCKpPHITA.

dopma npoBeIeHUs
MIPOMEXKYTOYHOM aTTECTAIUU

VYcnoBus nomnycka

Kputepun u HOpMbI OLIEHKH

3aueTr

Brinonnenue
MPaKTUYECKUX padoT,
BBITIOJTHEHUE pedepara

«3aYTEHO» [TonHbIe ¥ IPaBUIIbHBIE OTBETHI HA BCE BOIIPOCHI.
He3nauuTenbHble OMIMOKH WM HEYBEPEHHOCTD B
OTBETaXx.
«HE 3a4TEHO» OTBeThI Ha BOIIPOCH! HE C(HOPMYITHUPOBAHBI.
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6. Kputepun u HOpMBbI OLIEHKH KYyPCOBBIX padoT (IIPOEKTOB)

VY4eOHBIM MJIAHOM MO JaHHOW TUCUHUILIMHE KYPCOBBIX padOT (MPOEKTOB) HE
PETyCMOTPEHO.

7. TlpumepHasi TeMaTHKA NMCbMEHHBIX padoT (KypcoBbIX, pedepaTos,

KOHTPOJILHBIX, pACYeTHO-TPa(hueCKux u ap.)

Ne i/ Tewmbl pedepatoB

1 JIuTepatypHO-TaTEHTHBIC UCCIICOBAHUS C 1IETBI0 COBEPIIICHCTBOBAHUS
TOKapHOM ONlepaIuu.

2 JIuTeparypHO-IaTEHTHBIE UCCIEOBAHUS C LIETBI0 COBEPIICHCTBOBAHUS
(b pe3epHoil ornepanuu.

3 JIuTepatypHO-IaTEHTHBIE UCCIEOBAHUS C LIETBI0 COBEPIICHCTBOBAHUS
pPAcTOYHOM OmNepaInu.

4 JIuTepatypHO-ITaTEHTHBIC UCCIICOBAHUS C IIETBI0 COBEPIIICHCTBOBAHMS
UM OBAILHON Onepaluu.

5 JIuTepatypHO-TaTEHTHBIC UCCIICOBAHUS C IIETBI0 COBEPIIICHCTBOBAHUS
TEPMUYECKON 00pabOTKM METAJJIOB.

6 JIuTepatypHO-IaTEHTHBIE UCCIEOBAHUS C LIETBI0 COBEPIICHCTBOBAHUS
AIEKTPOXUMUYECKOM 00pabOTKH.

7 JIuteparypHO-IaTeHTHBIE UCCIIEIOBAHUS B 00JIaCTH TEPMOCUIIOBOM
00pabOTKH MaJIOKECTKUX JIeTaJICH.

8 JIuTepaTypHO-NIaTEHTHBIEC UCCIICAOBAaHUS B 00JIaCTH BUOPAIIUOHHOM
00pabOTKN MaJIOXKECTKUX JIETAJICH.

9 JIuTepatypHO-TaTeHTHBIE UCCIIECOBAHUS C IIETBI0 COBEPIIICHCTBOBAHMS
00pa0O0TKH MAJIOKECTKHUX JICTAJICH pe3aHUEM.

10 JIuTepaTypHO-NIaTEHTHBIC UCCIICIOBAaHUS B 00J1aCTH 00pabOTKH
II1yOOKUX OTBEPCTHI.

11 Pa3paboTku crucTeMbl aBTOMATHYECKOTO YIPABJICHHS TIPOLIECCOM
MEXaHUYEeCKON 00pabOTKH JeTasei.

12 WccnenoBanust ypoBHS U pacrpeielIeHUs] OCTAaTOYHBIX HAMPSKEHUH B
JIETaJISIX.

13 Uccnenoanus Tenaopu3nueckux siBJICHUN Tpu 00paboTKe METaIOB
pe3aHueM.

14 Pa3paboTka TEXHOJOTUYECKUX CIIOCOOOB MOBBIIICHUS
AKCIUTYaTallMOHHBIX CBOMCTB JIETAJIC MAIVH.

15 JIuTeparypHO-TaTeHTHBIC UCCIICIOBAHUS B 00IaCTH MTOBEPXHOCTHO-
ITACTHYECKOTO Ae(OPMHUPOBAHMS JICTAJICH MAIIIHH.

16 Pa3paboTka MaTeMaTH4eCKONU MOJIENN Mpoliecca MEXaHUIeCKON
00paboTKH AeTanci.

17 Pa3zpaboTka MeTo/10B 00pabOTKM METAJIIIOB pE3aHUEM C
JIOTIOJTHUTEIHHBIM BO3JICHCTBUEM HA 30HY PE3aHMSI.

18 HccnenoBanue BIUSHASI OCTaTOYHBIX HANIPSKEHUH Ha HAAEKHOCTD H

AKCITYAaTAIMOHHBIE CBOMCTBA MAJIOKECTKHUX JCTAJICH.




19 JIutepaTypHO-NIaTEHTHBIEC UCCIEA0BAHUS C LEIbI COBEPIIEHCTBOBAHUS
TEXHOJIOTHH 00pa0OTKH MPOCTPAHCTBEHHO-CIIOKHBIX IIOBEPXHOCTEH.

20 KoncTpynpoBanue nporpecCUMBHOM TEXHOJOTMYECKOW OCHACTKH U Y3JIOB
TCXHOJIOTHYCCKOI'O O60pYI[OBaHI/IH.

21 .HI/ITepaTypHO'HaTeHTHLIC HCCIIEAOBAHUA C LICIIBIO COBepHICHCTBOBUaHI/ISI
CUCTCM aBTOMATHYCCKOI'O YIIPABJICHHUA ITPOLCCCAaMU MCXAHHYICCKOU
00pPabdOTKH.

22 HCCHCI[OB&HH@ Kad€CTBa HOBerHOCTeﬁ ,Z[GTaJIeﬁ MalllvH IIPH PA3JIINYHbIX
MeTo1ax 00paboTKH.

23 JlutepaTypHO-NIaTEHTHBIE UCCIEIOBAHUS C LEIbI0 COBEPIICHCTBOBAHUS
MIPOTSHKHOU OIlEpalvu

24 JIuTepatypHO-IaTEHTHBIE UCCIEIOBAHUSA C LIETBIO
COBEPIICHCTBOBAHMI3YO0(pe3epHOii onepanuu

25 .HI/ITepaTypHO'HaTeHTHLIC HCCIICAOBAHUS C ICJIIBIO COBECPIICHCTBOBAHUA
TIOCKONUTN(OBATILHON ONepalfu

26 .HI/ITepaTypHO'HaTGHTHI)Ie HCCIICAOBAaHU C OCIIBIO COBCPIICHCTBOBAHUA
CBGpJ’IPIJ'IBHOfI OIICpaluu

27 JIutepaTypHO-TIATEHTHBIEC UCCIEOBAHUS C LEIBbI0 COBEPIICHCTBOBAHUS
pe3b0OHapE3HON Oornepalu

28 JIutepaTypHO-TIATEHTHBIEC UCCIEOBAHUS C LEIBbI0 COBEPIICHCTBOBAHUS
oIepanny BEICOKOCKOPOCTHOTO (ppe3epoBaHus

29 .HI/ITepaTypHO'HaTGHTHI)Ie HCCIICAOBaHU C ICIbIO COBCPIICHCTBOBAHUA
TOPIIEBOTO (hpe3epOBaHUS

30 .HI/ITepaTypHO'HaTGHTHI)Ie HCCICAOBAaHU C ICIIBIO COBCPIICHCTBOBAHUA
BHYTPUILIU()OBATBLHON ONepaIiuu

31 CBo0OoHasa TeMa.

8. Bompocs! k 3auery
Ne n/nn Bonpocsl
1 3aKOH pa3BHUTHS HAYKH.
2 OmnpenelieHre HAYYHBIX UCCIICIOBAHUH.
3 Kiraccudukarust Hay4HBIX HCCIIEIOBAHUH MO CIIOCOOY MX MPOBECHUSI.
4 Kiaccudukarusi Hay4dHbIX HCCIICTOBAHUI MCXO/IS U3 UX 11€JICBOT0 HA3HAYCHUSI.
5 Krnaccudukanmst HayqHbIX UCCIIEOBAHMI 1O CTENEHN 0XBaTa 3ajad.
6 Buibl sKCTIepUMEHTANBHBIX UCCIIETOBAHHIH.
7 JIOCTOMHCTBA U HEJOCTATKH J1a0OPaTOPHOTO IKCIICPHMEHTA.
8 JIOCTOMHCTBA U HEJOCTATKH MTPOM3BOJICTBEHHOTO YKCIIEPUMEHTA.
9 Otxiuk. OYHKIMS OTKIIHKA.

10 OnHOo(}aKTOPHBIN IKCIEPUMEHT.

11 Jlnana3oH BappUpOBaHUSI.

12 WuTepBan BapbHpOBaHUS.

13 JleTepMHUHUPOBAHHBIN SKCIIEPUMEHT.

14 JloBepuTENBbHBIN NHTEPBAL.

15 Br160pouHbIil cTaHapT.

16 Kputepuii Ctpro/ieHTa.

17 CpenHee 3HaUYE€HUE OTKIIMKA.

18 MHorohakTopHbIi SKCIIEPHUMEHT.
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19

[ToHbBIN MHOTO(AKTOPHBIN YKCIIEPUMEHT.

20 OxcnepuMeHT «KpecTtom».

21 YactuaHbIi MHOTO()AKTOPHBIN IKCIIEPUMEHT.

22 Inau skcnepumentos N=2°,

23 Ilnan skcrepumentoB N=2°,

24 Inau sxcnepumentos N=3,

25 Hucnepcusi.

26 Paccesinue.

27 JluteparypHble HAyYHBIE UCCIIETOBAHHS

28 Teopernyeckne HaAy9IHbIC UCCIICTOBAHHUS

29 DKCTIepUMEHTAILHBIC HCCIICTOBAHUS

30 O0001IEHHBIN AITOPUTM MPOBEIACHUS HAYYHBIX MCCIICTOBAHUM

31 Hay4noe HanpaBieHue

32 Hayunas Tema

33 Hayunas npobiema

34 [ToaroToBka ucciegoBaHmMA

35 AHaJIN3 pe3yIbTaTOB AKCIICPUMEHTAIBHBIX UCCIICIOBAaHHUI

36 Brenpenne pe3ybTaToB HAayYHBIX UCCIICOBAHHIA

37 MetorKa mpoBeICHUs SKCIIEPUMEHTA

38 DKCIEPUMEHT KPECTOM

39 JlnanaszoH BappUpOBaHMUS.

40 WHTepBan BappUPOBAHMS.

41 DKCITPECC OLIEHKA TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX PE3YJIHTaTOB

42 MeTo1 HAaMMEHBIINX KBaJAPaTOB

43 Anmpokcumanys pe3yjabTaToB 3KCIIEPUMEHTOB
C IIEJIbIO MOJIYYCHUS SMITUPUICCKUX 3aBUCUMOCTEH

44 Onwucanue pe3yabTaToB KCIIEPUMEHTOB C IIOMOIIBIO MIOJIMHOMOB
pu 00paboTKe (HaKTOPHBIX IKCIIEPUMEHTOB

45 JIOCTOMHCTBA U HEJIOCTAaTKH J1JAOOPAaTOPHOTO SKCIIEPUMEHTA.

46 JIOCTOMHCTBA ¥ HETOCTATKH MPOU3BOACTBEHHOT'O IKCIIEPHMEHTA.

47 JlutepaTypHble HAyYHBIEC UCCIIETOBAHUS

48 Teopernueckne HaAy9IHbIC UCCIIETOBAHUS

49 OKcliepUMeHTaIIbHbIE HCCIIEJOBAHUS

50 OO6001IeHHBIH arOPUTM POBEIECHUS HAYUYHBIX HCCIIEJOBAHUMN

o1 Hayunas Tema

52 Hayunas npobaema
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9. ®oH/ OLIEHOYHBIX CPEACTB /sl NPOBeIeHNUS MPOMEKYTOUHOM aTTecTallul

OﬁyanO]J_ll/IXCH o IMCIHMUIIJIMHE

9.1. IlacnopTt (poHIa OLIEHOUYHBIX CPEACTB

Ne Kontponaupyembie pasaenbl (TeMbl) Koa konTposmmpyemoi HaumeHoBaHne

n/n AUCHHUILTHHBI KOMIeTeHIHH (WJIH ee | OLEHOYHOIr0 CpeaACcTBa

4acTH)

1 Monyinb 1. CoBepiiieHCTBOBaHHUE IK-2, 1K-10 OTueT 1Mo BHITIOTHEHHUIO
TEXHOJIOTHYECKHX MPOLIECCOB C MPAaKTHYECKOTO 3a/1aHHs
UCIIOJIb30BAaHUEM PE3YJIbTaTOB HAyYHBIX 1
UCCIIeI0BaHUH «CoBeplIeHCTBOBaHUE

oTiepanum»
OT4eT 1Mo BBHITOIHEHUIO
NPaKTUIECKOTO 3aTaHus
2 «O6paboTka
pe3yIbTaToB
OKCIICPUMCHTAJIBHBIX
UCCIIEIOBAaHUI»

2 | Monyms 2. [IpoBenenue u oOpaboTka [1K-2, I1K-10 OT4er 1Mo BBITOIHEHUIO

pe3yJIbTaTOB HAYYHBIX UCCIEAOBAHUN

MIPAKTUYECKOTO 3a/1aHus
1
«CoBepILIECHCTBOBAHUE
oreparum»

OT4YeT No BBIMOJIHEHUIO
MIPAKTUYIECKOT0 3aJaHus
2 «O6paboTka
pe3yJIbTaToB
9KCIEPUMEHTAIBHBIX
UCCIIeIOBaHUID

9.2. Tumnosbie

KOHTPOJIbHBIC

3aIaHUS WM MHbIE MAaTEpPHAJIbI,
HeoOXoUMBbIe Uil OWEHKH 3HAHMH, YMEeHHMH, HABBIKOB M (WJIHM) ONbITA
AeSITeJIbHOCTH, XAPAKTEePU3YWIUMX J3Tanbl (POPMHUPOBAHUSA KOMIIETCHU U B
npouecce 0CBOeHHsI 00pa3oBaTeJILHOM NMPOrPaMMbI

9.2.1. IlpakTuueckue padorol. [lepeuens pador:

IIpakTnueckoe 3aganne Nel. «CoBepilieHCTBOBAaHHUE OIEPALIUI)

1. Heap 3aHsATHS:
MMaTEHTHOT'O UCCICAOBAHUS.

dopMupoBaHue

HaBblKa IIPOBCACHHU

2. AJIrOpUTM BBINOJIHEHUS IPAKTHYECKOT0 3aIaHMSI
M3y4uTh Npe1yIOKEHHBIN TEOPETUUECKUN MaTepUaJl.

CornacHo  BapuaHTy
MEXAHUYECKOMN ONepaLni.

IPOBECTH

JUTEPATypPHO-TIATEHTHOE

JUTEPATypPHO-

HCCICOOBAHUC
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3. Oxunaembplii (e) pe3yabTart (blI): opopmiieHHe oTyeTa B Tpedyemom popmare.

No OO0BEKT UCCIEIOBAHUSA
BapHaHTa

1 CoBepIeHCTBOBaHNE CBEPIIHIILHOM OTIepaIiuu

2 CoBepiieHCTBOBaHHE PACTOYHON OMepaIiu

3 CoBepiieHCTBOBaHHE NUIH(OBATHLHON ONepaliuu

4 CoBepiiieHCTBOBaHUE (hPE3EPHON OTepaIuu

5 CoBepIleHCTBOBaHKE 3y00(pe3epHoit oneparuu

6 CoBepIeHCTBOBaHNE BHYTPUIIUTH(OBATLHON ONIepaIiiu

7 CoBepiIeHCTBOBaHKE MPOTSHKHOM OTIepaIiuu

8 CoBepiieHCTBOBaHHE MJIOCKONUTH(OBATHLHON ONepaliuu

9 CoBepiieHCTBOBaHHE TOKAPHOW OTepaIiu

10 CoBeplIeHCTBOBaHNE TOPLUEKPYTIIONUIM(OBATILHON Ollepaluu

11 CoBepilieHCTBOBaHME XOHMHIOBAJIPHOM onepanuu

12 CoBepilIeHCTBOBaHHE MOJIMPOBAJIBHON onepanuu

13 CoBepiIeHCTBOBaHHE TEPMUUECKOM Olepaluu

14 CoBeplieHCTBOBaHUE 3y0OCTPOrajJbHOM onepanuu

15 CoBepIlIeHCTBOBAHKE IIEBEHTOBAJILHON ONepaluu

16 CoBepiIeHCTBOBaHHE CBEPIMILHOM ONepaIinu

17 CoBepilIeHCTBOBaHUE PACTOYHOMU ONepau

18 CoBepiiieHCTBOBaHUE NUTM(OBAILHOM ornepanuu

19 CosepiieHCTBOBaHUE (hpe3epHOil oriepanuu

20 CoBepiieHCTBOBaHHE 3y00o(pe3epHOit onepanuu

21 CoBeplieHCTBOBaHME BHYTPHUILIU(OBAJIBLHOM onepauu

22 CoBeplIeHCTBOBaHME MPOTSKHOM onepaluu

23 CoBepIrieHCTBOBaHUE TUIOCKONUTM(OBATHHOM ONIEpaIiu

24 CoBepIlIeHCTBOBAHKNE TOKAPHOI1 ONepain

25 CoBepIIeHCTBOBAHNE TOPLEKPYTIIONUIM(OBATILHOMN Onepaluu

26 CoBepIIeHCTBOBAaHNE XOHUHTOBAIBHON OTICPAITHH

27 CoBepIIEHCTBOBAHKE MOJUPOBAIBHON ONIEpaliuy

28 CoBepiieHCTBOBaHHE TEPMHUUECKON ONepainu

29 CoBepieHCTBOBaHHE 3y0OOCTPOTAILHOM ONepannuu

30 CoBepIlIeHCTBOBaHUE 1IEBEHTOBAILHOMN OTNepaliviu

IMpakTuyeckoe 3amanue Ne2, «OOpaboTka pe3yJbTaTOB HKCIEPUMEHTAIBHBIX
HUCCIIET0OBAHMUI.

1. Hdear 3anarusa: DopmupoBaHHe HaBbIKa OOPaOOTKH 3SKCIEPUMEHTAIBHBIX
HUCCIIeI0OBaHUMH.

2. AJITOpUTM BBINOJIHEHUS IPAKTHYECKOT0 3aIaHMSI
M3y4uTh Npe1IOKEHHBIN TEOPETUYECKUN MaTEpUAIl.
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Cornacnao BAapHUaHTy IIPOBECTHU JIUTCPATYPHO-IIATCHTHOC HCCICAOBAHUC
MEXaHMYECKOU orcpanmu.

3. Oxxunaemblii (€) pe3yabrar (b1): opopmieHre oTyeTa B TpeOyemMoM gopMmare.
Bapuanm Nel

1.Haiiti m0oBepUTENbHBIMN HHTEPBAI MOJa4YM MPH IPOJOJILHOM TOYEHHHM Baja JHaMeTpoM 36MM (mpoBenu 6
OTIBITOB).

N S,
MM/00
0,8
1,2
1,0
0,4
14
0,6

OO WIN|F-

2.BcnefcTBre 3KCIIEPUMEHTA M3MEPUIIH MOMEHT CHilbl TpeHus. O0paboTaTh pe3yibTaThl MO0 KPUTEPUIO TPYOBIX
OIIINOOK.

n W,
H'm
24,2
14,5
21,6
22,9
23,1
30,2

OB IWIN(F

3.Hp0BeI[eHHI)Ie OKCTICPUMECHTAJIbHBIC UCCICIOBAHUA ONTMCBIBAIOTCA CHC}IyIOHIeﬁ 3KCHOH€HL{I/I&HLHOI>1
3aBUCHUMOCTBIO:

U=C-e™

N=4

Cm-?
N U X
1 2,41 0,12
2 3,29 0,09
3 2,63 0,17
4 2,97 0,06

O0paboTaTh pe3ysIbTaThl 10 METOAY HAMMEHBIINX KBAAPAaTOB.
Bapuanm Ne2

1.0npenenuTs JOBEPUTENBHBIA WHTEPBaN CTOMKOCTH pe3na npu obpaborke cramu 45, momade S=0,2MM/00 u
riryoune pesanus t=1,5Mm
Croiikocts pesia T=60,2mun; N=13; S;=10.3mun

2Ilpu WCOBITAHMM THIOBOTO Y374 Bal-BTYJIKa HCCIACAYETCs Harpy3ka Ha oOpasusl. IlosydeHsl ciieyromime
3aBHCHMOCTH:

p=f(W) — mpaktuueckas

P=f(W) — teopernueckast

i J pii: H Pii: H
1 1 512,98
2 513,21 512,99
3 512,82
2 1 511,83
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511,75

511,96

511,80

512,52

512,75

512,50

512,61

512,87

NIFRPIWINFPIWIN

513,19

3

513,04

513,00

O0paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COTIacHO Kputeputo duiepa.

3.Uccrenyetcs BiausHUE TTyOUHBI UTH(oBaHus Ha city P,. KommaectBo yposHeit N=6

P=Ct"

N P, t

1 20,36 0,10
2 21,59 0,25
3 20,68 0,15
4 19,87 0,09
5 20,71 0,19
6 21,12 0,22

O06paboTaTh pe3ynbTaThl 10 METOAY HAaNMEHBIINX KBaJPaTOB.

Bapuanm Ne3

1.Ilpu nuthe crmaBa Al-Si mposemeno 8 ombiToB. OmpenenuTh TOBEPHTEIbHBIA HHTEPBAT MaKCHMAalbHOM

CKJIOHHOCTH K I'OpA4YUM TPCUINHAM.

N C, % N C,%
1 0.80 5 0.85
2 0.99 6 1.14
3 0.82 7 1.00
4 1.20 8 0.93

2.BBINOMHATH HCCIEIOBAaHUS HIEPOXOBATOCTH IMOBEPXHOCTHOIO CJIOS JIeTalM U3 crand 45 nocne nutudoBaHus mo
KPUTEPHIO TPYOBIX OIINOOK

Ra,Mxm

0,08

0,32

0,25

0,32

0,08

0,63

1,25

0,25

OO |NO|UBA(W|IN|F[D

0,63

3.AnMasHoeBbITIaXKHBaHKe poimkoB u3 cranu LIX15 (HRC, 63—64). UccrnenoBanue BIUSHUAS CKOPOCTH H ITOIa4H

Ha MEpOXOBATOCTb.
N=2?R,=f(V;S)

20m/MuH < V < 40M/MuH

0,052MM/00 < S < 0,08Mm/00
N X]_ Xz Xl.XZ Y
1 + + + 0,5
> - n - 0,63
3 " - - 0,55
i - - n 0,60

Onwmcats pe3yabTaThl SKCIEPUMEHTOB ¢ IOMOIIBIO TIONHHOMA.

Bapuanm No4
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1.M3mMepuTh TOBEPUTENHHBIM WHTEPBAJ HAPYKHOTO IHaMETpa Baja ¢ 3BOJbBEHTHBIMU NuIUIamu. [IpoBemeno 13
OTIBITOB, Cpe/IHEE 3HaUeHHE quameTpa coctapisieT 120,03MM, cpemHekBagpaTndHoe oTkioHeHue 0,93.

2.IIpoBOAMINCH WCTBITAHHUSA TOPMO30B IIPH CKOPOCTSIX CKONBXKCHHUA Vo max=120M/C, maBieHmsx 2,5 Mra.
HccnenoBanu TeMrepaTypy Ha MOBEPXHOCTH TpeHHs. [1oydeHsbl clieyolne 3aBUCUMOCTH:

t=f(W) — npaktudeckast

T=f(W) — Teopetuueckas

I t”, OC T”, OC

1010
1200 1123,01
1156

1

1250
1125 1130,94
1021

1500
1307 1352,00
1250

1482
1324 1352,37
1250

1112
1344 1184,03
3 1093

w
NFRPWINFPWINFPIWINFPIWIN| P |—

O06paboTaTh pe3yabTaThl IKCIIEPUMEHTa COrTIacHO Kputepuio durepa.
3.IIpou3BecT 3KCIPECC—OIEHKY TEOPETHYECKUX M IKCHEPUMEHTANbHBIX Pe3ylIbTaToB (CM. ycioBue 3amadu Ne2).
CraenaTh COOTBETCTBYIOIUE BBIBOJIBI.

Bapuanm Ne5

1.0OnpenenuTs MHTEPBaA BAPHUPOBAHUS W JIOBEPUTEIBHBIH MHTEPBaJ JHaMeTpa BEpIINH 3yObeB UII KOCO3YOBIX
BayioB-mecteper npu P,=0,9 u n=6.

D, Mmm
99.030
98.971
99.201
98.894
98.990
99.007

o~ lwiNEF|Z

2.IlpoBesy MPOYHOCTHBIE UCTIBITAHHS TEXHUYECKOTO aJlFOMHUHUS (pacyeT BBIIOJIHUTD MO KPUTEPHUIO TPYOBIX OIIHOOK
¢ IOBepHTEIbHOM BeposTHOCTHIO 0,9).

N (o n (oM

1 112 7 131
2 98 8 145
3 125 9 129
4 106 10 93

5 60 11 137
6 119 12 113

3.UucToBOE TOYCHHE KECTKHUX BaoB auamerpoM 0=40mm u3 cramu 45 pesnamu u3 cmuiasa T15K6. Uccnenosanie
BIIMSTHUS TITYOUHBI M CKOPOCTH PE3aHUsI Ha CTOMKOCTb MHCTPYMEHTA.
N=22 T=f(t;V)
60m/MuH < V < 80M/MHH
0,Imm <t < IMm
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N Xl X2 Xl.XZ Y

1 + + + 59,56
2 - + - 60,01
3 + - - 58,42
4 - - + 62,38

Onucatp pe3ysIbTaThl IKCIIEPUMEHTOB C TOMOIIBIO TOJIMHOMA.
Bapuanm Ne6

1. V3mepsinn TBepOOCTh IOBEPXHOCTHOTO CJIOA TpH a3otupoBanmu Ha riayomne 0,1-0,4vm. Ompenenutsb
JIOBEPUTENBHBIH HHTEpBAal TBEPAOCTH, €CIIM BEPOATHOCTH nomazanus pasHa 0,9; n=17; HB, 730, a
CpeIHEKBaIPaTUIHOE OTKIIOHEHHE PaBHO 7,24.

2.Ilpu rubke mnpoBosoku auameTpoM 6MM u3 cranu X20H80 momydeHbl MpakTHUecKas M TEOpeTHYecKas
3aBucumoctu paauyca rudar=f(W) u R=f(W) cootBetctBeHHO. O6paboTaTh Pe3ynbTaThl SKCIICPUMEHTA COTTACHO
kputepuro Ouiepa.

| lij, MM Rii: MM

1 18,23
17,97 18,09
18,04

18,21

18,30
18,09 18,14
18,52
18,00

18,00
17,99 18,25
18,75
18,46

Alw|N|R| AN W[N] e

3.TopuoBoe (pe3epoBaHne MIOCKUX MOBEpXHOCTEH. VccnemoBaHue BIMSHHS CKOPOCTH M TIIyOWHBI pe3aHusi Ha
[IEPOXOBATOCTb.
N=22R,=f(V:t)
20m/mun <V < 40M/MuH
0,5Mm <t<15mm

N X1 Xo Xy Xo Y
1 " + + 0,25
2 - + - 0,4
3 + - - 0,5
4 - - + 0,32

OnucaTh pe3ynbTaThl SKCIIEPUMEHTOB C TIOMOIMIBIO TTIOJITMHOMA.
Bapuanm Ne7

1. OnpenenuTs KOBEpUTENBHBIN HHTEPBAJ INTyOUHBI IIEMEHTHPOBAHHOTO CIIOS:

H, Mmm
0,315
0,364
0,272
0,436
0,532
0,301
0,245
0,570
0,497

OO (N[O |WIN[(F|D

2. BoImomHuTh HCCICAOBAHNUE TBEPAOCTU 6p0H3]:I IO KPUTCPUIO pr6LIX OIIHOOK C ﬂOBCpHTeJ’IBHOﬁ BEPOATHOCTLIO
0,95.
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N HB n HB
1 151 8 148
2 179 9 167
3 169 10 104
4 200 11 156
5 141 12 173
6 162 13 153
7 157 14 174

3.IIpoBeieHHBIE S3KCIIEPUMEHTAIIBHBIE UCCIIEI0BAHUS OMUCHIBAKOTCS CIEAYIOLIEH S5KCIOHEHIUAIbHON
3aBHCHMOCTBIO:

U=C-e™

N=6

C,m-?
N U X
1 2,41 0,12
2 3,29 0,09
3 2,63 0,17
4 2,97 0,06
5 2,85 0,10
6 3,12 0,14

O0paboTaTh pe3yabTaThl [0 METOAY HAUMCHBIITHX KBAJAPATOB.

Bapuanm Ne§

1.Ilpn unummdoBanuu cranmm 20X, NOpPOBOAMIM H3MEPEHUS KauyecTBa IIOBEPXHOCTHOTO  CIIOSL.

CpCAHCKBAAPATUIHOC OTKIIOHCHUC U Z[OBepI/ITeJ'ILHHﬁ HWHTCPBAJI, CCJIN:

n Ra, Mmxm n Ra,mxm
1 0,32 6 0,25
2 0,45 7 0,50
3 0,63 8 0,32
4 0,25 9 0,16
5 0,16 10 0,32

Haiitu

2. HpOBeCTI/I HUCCIICI0BaHUA MaKCUMAaJIbHOM MOPUCTOCTH BTOPOTO KOMIIOHCHTA B CIJIaBE Mg'Al 0 KPpHUTEPUIO

TpyOBIX OMIHOOK.

C,\%
6,0
8,0
7,8

10,1
8,3
9,1
7,5
8,7

O NO|(OTBRWIN|F(D

3.Iloay4ricTOBOE M YHUCTOBOE TOUYEHUE HAPYKHOW IWIMHIPUYECKON TOBEPXHOCTH. VccinemoBaHue BIMSTHUS

CKOPOCTH PE3aHMs U MOAa4YH Ha IIEPOXOBATOCTb.
N=2’R,=f(V;S)
80m/mMuH <V < 200M/MuH

0,05MM/00 < S <0,4MMm
N X]_ Xz Xl.XZ Y
1 + + + 0,5
2 - + - 0,25
3 " 5 ; 0,45
4 - - + 0,32
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Onucath pe3ysIbTaThl IKCIEPUMEHTOB C TOMOUIBIO TIOJIMHOMA.
Bapuanm Ne9

1.0mpenenuTs AOBEpUTENBHBIA HHTEPBal BPEMEHH, KOTOpPOE IMOTpeOyeTcs Ha TOKApHYI0 00pabOTKy BTYIKH.
T.,=14,31mun; N=15; 57=5.142mMun

2.I1py numdoBaHUM DIMHUHAETS UCCIEAYETCS TEMIIEpaTypa B 30HE KOHTAaKTa 3arOTOBKH M IUIN(OBAIBLHOTIO Kpyra.
Iony4ens! mpakTU4eckas u Teoperudeckas 3apucumocty t=f(W) u T=f(W) cooTrBeTcTBEHHO.

1 1254
124,7 125,2
125,1

125,9

124,8
124,4 125,3
125,7
126,0

1241
125,0 124,9
124,7
4 125,1

w|N| k| dlw|N| R D w| N -

OO0paboTaTh pe3yNbTaThl IKCIIEPUMEHTa COTIacHO Kputepuio dumiepa.

3. UccnemyeTtcst 3aBUCHMOCTD CHITBI PEe3aHUs OT IIyOuHBI pe3anus. KommdectBo yposueit N=4
P=C-t"

N P, t
1 10,24 0,8
2 12,01 1,2
3 9,97 05
4 11,39 11

O06paboTaTh pe3yabTaThl 10 METOAY HAUMEHBIINX KBaJPaTOB.
Bapuanm Nel0
1.ITo TeopeTnvecKkM AAaHHBIM KOHTaKTHbIE JedopMaluu B CYIIOpTax TOKapHBIX CTaHKOB cocTasistor 80-90%

obmux nepemenieHnid. BenencTeue mpoBeaeHUs SKCIIEPUMEHTA TIOTYUYeHBI cea.3HaueHust (cM. Tab:.). Onpenenurtsb
JIOBepuUTeNbHBINA nHTEepBai npu P,=0,9

F.%
90
83
95
86
89
75

O |WIN|FL|D

2.IlpoBenu HCCIIeOBaHUsT M3HOCA OTBEPCTHI B KOPITyCe JJIEKTPOIBHIATENs MPEAHA3HAYCHHBIE I0]] HAPYKHbIC
KOJIbIIa TIOAIINITHUKOB KaueHust. O6paboTaTh pe3ysbTaThl 3KCIIEpUMEHTa COTIacHO Kputepuio dumepa.
[ony4eHs! mpakTH4eckas u TeopeTndeckas 3apucumoct U=F(W) u U=f(W) cooTBeTcTBEHHO.

i Uij, MM Uii,MM

1 0,13
0,20 0,16

0,17

0,10
0,19 0,15
0,15

)
RNk W[N] =

0,21
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2 0,23 0,19
3 0,16

4 1 041
2 0,22 0,24
3 0,10

3.IIpom3BecTr 3KCIPECC—ONEHKY TEOPETHYECKUX W HKCIEPUMEHTANIBHBIX Pe3yIbTaToB (CM. ycioBue 3amadn Ne2).
Crenatb COOTBETCTBYIOLINE BBIBOIBI.

Bapuanm Nell

1.Ilpu nuthe cruaBa Al-Si mposemeno 8 ombiToB. OmpenenuTh MOBEPUTEIBHBIN HHTEPBAI MaKCHMAILHOM
CKJIOHHOCTH K TOPSIYMM TpEIIUHAM.

N C, % N C,%
1 0.80 5 0.85
2 0.99 6 1.14
3 0.82 7 1.00
4 1.20 8 0.93

2.ITpoBesy NPOYHOCTHBIE UCTIBITAHUS TEXHUYECKOTO AJIFOMHUHUS (PAacyueT BBIOJIHUTD [0 KPUTEPHUIO TPYOBIX OLIHOOK
¢ IOBepHTEIbHOI BeposTHOCTHIO 0,9).

N (o n (o

1 112 7 131
2 98 8 145
3 125 9 129
4 106 10 93

5 60 11 137
6 119 12 113

3.TopuoBoe (pe3epoBanne MIOCKUX MOBEpXHOCTEW. McciienoBanue BIMSHUS CKOPOCTH WM TIyOWHBI pe3aHHs Ha
[IEPOXOBATOCTb.
N=22R,=f(V:t)
20m/MuH < V < 40M/MuH
0,5Mm <t<15mm

N Xy X, X1 X, Y

1 + + + 0,25
2 - + - 0,4
3 " ; - 0,5
4 - - + 0,32

Onwucath pe3yabTaThl SKCIICPUMEHTOB € TOMOIILIO TIOJTMHOMA.
Bapuanm Nel2

1.0npenenuTs MHTEPBaJ BapbUPOBAHUS W JJOBEPUTEIbHBIH MHTEPBAJ JHaMeTpa BepIIUH 3yObeB ISl KOCO3YObIX
BasioB-1ecrepeH npu P,=0,9 u n=6.

D, mm
99.030
98.971
99.201
98.894
98.990
99.007

og|prlwiNFZ

2. BoInoaHHUTE HCCICAOBAHNUE TBEPAOCTHU 6pOH3LI O KpUTCPUIO pr6I)IX OIIKOOK C ,Z[OBepHTeHBHOﬁ BEPOATHOCTBIO
0,95.

| N | HB | n [ HB ]
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P,=C-t"

1 151 8 148

2 179 9 167

3 169 10 104

4 200 11 156

5 141 12 173

6 162 13 153

7 157 14 174

3.Uccrenyetcs BiausHUE TTyOUHBI UTHdoBaHus Ha cuiny P,. KommaectBo yposaeit N=6

N P, T
1 20,36 0,10
2 21,59 0,25
3 20,68 0,15
4 19,87 0,09
5 20,71 0,19
6 21,12 0,22

O06paboTaTh pe3ynbTaThl 10 METOAY HAaNMEHBIINX KBaJPaTOB.

Bapuanm Nel3

1. Onpenenuts HOBEpUTEIbHBIN HHTEPBAJ INTyOUHBI IIEMEHTUPOBAHHOTO CJIOS:

n

H, MM

0,315

0,364

0,272

0,436

0,532

0,301

0,245

O NP |IWIN|F-

0,570

9

0,497

2.IIpoBOAMIINCH HCIBITAHUAS TOPMO30B MPH CKOPOCTSIX CKONBXKCHUS Vi max=120M/C, nmaBnenusix 2,5 Mrma.
HccnenoBanu Temmnepatypy Ha MOBEPXHOCTU TpeHUs. [lomyueHsl cienyronye 3aBUCHMOCTH:

t=f(W) — npakruueckas;

T=f(W) — TeopeTnueckast

tii: °C

T, °C

1

1010

1200

1156

1123,01

1250

1125

1021

1130,94

1500

1307

1250

1352,00

1482

1324

1250

1352,37

1112

NFRPWINRFPWINIPFPWINRFPWNFP|—

1344

3

1093

1184,03

O6paboTtaTh pe3yabTaThl IKCIIEPUMEHTA COTJIACHO KpuTepHio duiepa.

3.IlomyuncToBOE M YHCTOBOE TOYCHHE HAPYXKHON NHMIMHAPHYECKOH ITOBEPXHOCTH.

CKOPOCTH PE€3aHUA U IMOJJa4YU HA HICPOXOBATOCTD.

N=2’R,=f(V;S)

80m/MuH <V < 200M/MuH

UccnenoBanne BIUSHUSA

0,05MM/06 < S < 0,4mm
N Xl X2 Xl'XQ Y
1 + + + 0,5
2 ; n - 0,25
3 + - - 0,45
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a : | : | ; 032
Onucatp pe3ysIbTaThl IKCIIEPUMEHTOB C IOMOIIBIO TIOJINHOMA.
Bapuanm Nel4

1.0mpenenuTs MOBEPHUTENBHBIM HWHTEPBAI CTOHKOCTH pe3la mpu oOpaborke ctamm 45, momade S=0,2MM/00 u
riryouHe pe3anus t=1,5mm
CroiikocTs pesmna T=60,2mun; n=13; S;i=10.3mMun

2.IIpoBenu uccienoBaHUsS H3HOCA OTBEPCTHH B KOpIIyce AJIEKTPOABUIaTeNs MNpeAHa3HAdeHHBbIE IIOJ Hapy>KHBbIE
KOJIblIa TIOAIINITHUKOB KaueHust. O0paboTaTh pe3ysbTaThl SKCIIEPUMEHTa COTIacHO Kputepuio dumepa.
[ony4ens! mpakTuueckas u Teoperudeckas 3apucumoct U=F(W) u U=f(W) cooTBeTcTBEHHO.

i Ujj, MM Uii,MM

1 0,13
0,20 0,16

0,17

0,10
0,19 0,15
0,15

0,21
0,23 0,19
0,16

041
0,22 0,24
0,10

WINIFP(WINFRPWINRFPWINFP[—

3.HpOBe}1€HHLIe OKCIICPUMECHTAJIbHBIC UCCICAOBAHUA ONIMCBIBAIOTCA CJ'IC}IyIOL[IGIZ 3KCHOHCHHI/IaIILHOI‘/II
3aBUCUMOCTBIO!:

U=C-e™

N=4

Cm-?
N U X
1 2,41 0,12
2 3,29 0,09
3 2,63 0,17
4 2,97 0,06

O6paboTath pe3yJIbTaThl 0 METOAY HAUMEHBIINX KBaPaTOB.
Bapuanm Nel5

1.0mpenenuTs AOBEPUTENBHBIA HHTEPBAJ BPEMEHH, KOTOpPOe MOTpedyeTcs Ha TOKapHYK 00pabOTKy BTYNKH.
Tep=14,31mun; N=15; §;=5.142mun

2.BcniecTBre 3KCIIEPUMEHTa M3MEPUIIM MOMEHT CHIlbl TpeHus. OOpaboTaTh pe3ysbTaThl [0 KPUTEPUIO TPYOBIX
OIIINOOK.

n W,
H'm
24,2
14,5
21,6
22,9
23,1
30,2

OB |WIN|F

3.IIpoBeneHHbIE SKCIIEPUMEHTAITBHBIE HCCIIEA0BAHMS OTIUCHIBAIOTCS CIIEAYIOIIEH SKCITOHEHIIHATBHON
3aBUCUMOCTBIO:

U=C-e™

N=6

Ccm-?
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N U X

1 2,41 0,12
2 3,29 0,09
3 2,63 0,17
4 2,97 0,06
5 2,85 0,10
6 3,12 0,14

OO6paboTaTh pe3yNbTaThl 10 METOAY HAMMEHBIINX KBaJpPaTOB.
Bapuanm Nel6

1.V3Meputh OBEpUTEIBHBIN WHTEPBAJ HAPYXKHOTO JUAMETpa Bajla C 3BOJBBEHTHBHIMH mutHIlaMu. [IpoBexeno 13
OTIBITOB, CpeHEe 3HAUeHHe nuamerpa cocraBmeT 120,03mM, cpenHexBaapaTmaHoe oTkiIoHeHHe 0,93.

2.I1py numdoBaHUM DIMHUHAENIS UCCIEAYETCSl TEMIIEpaTypa B 30HE KOHTaKTa 3arOTOBKHM M LHUTH(OBAIBLHOTO Kpyra.
Iony4ens! mpakTU4eckas u Teoperudeckas 3apucumocty t=f(W) u T=f(W) cooTrBeTcTBEHHO.

i tii! H Tiiv H

1 1254
124,7 125,2
125,1

1259

124,8
1244 125,3
125,7
126,0

1241
125,0 124,9
124,7
4 125,1

w|N| k| Blw|N| R w| N -

OO0paboTaTh pe3yNbTaThl IKCIIEPUMEHTa COTIacHO Kputepuio dumiepa.

3.Ilpou3sBecTr 3KCIPECC—OICHKY TCOPSTHYCCKUX M IKCICPUMCHTANBHBIX PE3YJIbTaTOB (CM. ycioBue 3amadu Ne2).
Craenarh COOTBETCTBYIOIIHE BHIBO/IBI.

Bapuanm Nel7

1.Ilpu nummpoBanuu cramu 20X, NPOBOAMIM HM3MEPEHUS KayecTBa MOBEPXHOCTHOrO cjos. Haittu
CpeHEKBaIPAaTHYHOE OTKJIOHEHHUE U IOBEPUTEIbHBIN HHTEPBAI, €CIIH:

n Ra, Mkm n Ra,Mkxm
1 0,32 6 0,25
2 0,45 7 0,50
3 0,63 8 0,32
4 0,25 9 0,16
5 0,16 10 0,32

2Ilpu WCOBITAHMM THIOBOTO Yy3Ja Bai-BTYJIKa HCCICAYETCs Harpy3ka Ha oOpasusl. IlosydeHsl ciieyromme
3aBHCHMOCTH:

p=f(W) — npaktu4eckas

P=f(W) — teopernueckas

i pi;, H Pij, H

1 512,98
513,21 512,99

512,82

511,83
511,75 511,80
511,96

WIN|FP(WIN|FP[—
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512,52
512,75 512,61
512,50

512,87
513,19 513,00
3 513,04

NIFRPIWIN -

O0paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COTIacHO Kputeputo duiepa.

3.Ilpon3BecTn 3KCIPECC—OLEHKY TEOPETHIECKUX M IKCIIEPUMEHTAIBHBIX PE3yIbTaToB (CM. ycioBue 3amadm Nel).
Craenats COOTBETCTBYIOIIHNE BHIBOIBI.

Bapuanm Nel8

1.Haiiti moBepUTENbHBIM HHTEPBAI MOJa4YM MPH IPOJOJILHOM TOYEHHHM Baja JHaMeTpoM 36MM (mpoBenu 6
OTIBITOB).

N S,
MM/00
0,8
1,2
1,0
0,4
14
0,6

COIOAWIN|F

2.Ilpu rubke npoBosoku guamerpoM 6MM n3 crann X20H80 momydeHbl MpakTHuecKas M TeOpeTHYecKas
3apucumMoctH paguyca rudar=f(W) u R=f(W) cootBercTtBenHo. OOpaboTaTh pe3ynbTaThl SKCIEPUMEHTA COTIIACHO
Kkpurtepuro Purepa.

| lij, MM Rii: MM

1 18,23
17,97 18,09
18,04

18,21

18,30
18,09 18,14
18,52
18,00

18,00
17,99 18,25
18,75
18,46

AIWOINRFRP(RWOIN R WIN| P«

3. UccnemyeTtcst 3aBUCHMOCTB CHITBI PEe3aHUs OT IIIyOHHBI pe3anus. KommdectBo yposueit N=4
P,=C-t"

N P, T
1 10,24 0,8
2 12,01 1,2
3 9,97 0,5
4 11,39 11

O06paboTaTh pe3yabTaThl IO METOTy HAMMEHBIIINX KBaJIPaTOB.
Bapuanm Nel9
1.ITo TeopeTnvecKUM MAaHHBIM KOHTaKTHbIE AedopMaliK B CYNIIOPTax TOKAPHBIX CTaHKOB coctaBisior 80-90%

obmux mepemenieHnii. BenencTBue mpoBeaeHUs SKCIIEPUMEHTA TIOTYUYeHBI cea.3HaueHus (cM. Tab:.). Onpenenutsb
JIOBepuTeNbHBIN nHTEepBai npu P,=0,9

n F,%
1 90
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83
95
86
89
75

OO (wWIN

2. TIpoBecTH HCCICOOBAaHMS MaKCHMAIBHOH MOPHUCTOCTH BTOPOro KOMIIOHEHTa B ciuiaBe MQ-Al mo xpureputo
TpyOBIX OMIHOOK.

C%
6,0
8,0
7,8

10,1
8,3
9,1
7,5
8,7

O N[O |WIN D

3.AnMasHoeBbITIaXHBaHNE poimkoB u3 cranu X115 (HRC, 63—64). UccnenoBanue BIUSHHAS CKOPOCTH H ITOIa4H
Ha [IEPOXOBATOCTb.
N=2°R,=f(V;S)

20M/muH <V < 40Mm/MuH

0,052MMm/06 < S < 0,08MM/00
N Xl X2 Xl'Xz Y
1 + + + 0,5
2 + - 0,63
3 T - - 0,55
7 5 : + 0,60

Onwucats pe3yabTaThl SKCIEPUMEHTOB ¢ IOMOIIBIO TTOTHHOMA.

Bapuanm Ne20

1. V3mepsuiin TBepOOCTh IOBEPXHOCTHOTO CJOA TpH a3zotupoBaHmu Ha riyomne 0,1-0,4mm. Ompenemutsb
JOBEPUTENBHBI HMHTEPBAl TBEPJOCTH, €CIIM BEPOATHOCTh mnomazanms pasHa 0,9; n=17; HB, 730, a
CpeHeKBaApaTUIHOE OTKJIOHEHUE paBHO 7,24.

2.BBINOJTHUTE UCCIEIOBAHUS LIEPOXOBATOCTH MOBEPXHOCTHOTO CIJIOS IeTaju U3 cTaiuu 45 mocie nuudoBaHUs MO
KPHUTEPHIO IPyOBIX OINOOK

Ra,mxm
0,08
0,32
0,25
0,32
0,08
0,63
1,25
0,25
0,63

OO (N[O |WIN[(F|D

3.YucTOBOE TOYCHHE KECTKHUX BalIOB auamerpoM 0=40mm u3 cranu 45 pesuamu u3 cruaBa T15K6. UccnenoBanue
BIIMSTHUS TITyOUHBI M CKOPOCTH PE3aHMsI Ha CTOMKOCTb HHCTPYMEHTA.
N=22 T=f(t;V)
60M/MuH < V < 80M/MuH
0,Imm <t < IMm
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N Xl X2 Xl.XZ Y

1 + + + 59,56
2 - + - 60,01
3 + - - 58,42
4 - - + 62,38

Onucatp pe3ysIbTaThl IKCIIEPUMEHTOB C TOMOIIBIO TIOJINHOMA.
Bapuanm Ne21

1.V3Meputh OBEpUTEIBHBIN WHTEPBAJ HAPYXKHOTO JUAMETpa Bajla C 3BOJBBEHTHBHIMH mutHIlaMu. [IpoBexeno 13
OTIBITOB, CpeHee 3HaUeHHe nuamerpa cocraisier 120,03mm, cpeqaekBagpaTuaHoe oTkioneHue 0,93.

2.BcrencTBie DKCIEPUMEHTA M3MEPUIM MOMEHT CHiibl TpeHus. O6paboTaTh pe3yibTaThl MO0 KPHUTEPUIO TPYOBIX
OLINOOK.

n W,
H™m
24,2
14,5
21,6
22,9
23,1
30,2

OO BIWINF

3.AnmasHoeBbirnaxuBanne ponukos u3 cramu [IX15 (HRC, 63—64). HccnenoBanne BIUSHHUS CKOPOCTH U TIOJAYH
Ha IIEepOXOBATOCTb.
N=2?R,=f(V;S)
20Mm/muH <V < 40M/MUH
0,052MMm/06 < S < 0,08MM/00

N Xy X XX, Y

1 + + + 0,5
2 - + - 0,63
3 + - - 0,55
] 3 5 + 0,60

Omnucatp pe3ysIbTaThl SKCIIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Ne22

1. HW3mepsimn TBEpAOCTh MOBEPXHOCTHOTO Cjosg Tpu a3zoTupoBanmu Ha riyoune 0,1-0,4mMM. Omnpenenuts
JIOBEPUTEIbHBIH HHTEPBAl TBEPAOCTH, €CIIM BEPOATHOCTL nHomazanus pasHa 0,9; n=17; HB, 730, a
CpelHeKBaIpaTUUHOE OTKJIOHEHUE paBHO 7,24.

2.Ilpy WCIBITAaHWK THIIOBOTO Yy3Jia Bal-BTYJIKA HCCIENyeTCS Harpyska Ha o0pasipl. [1oydeHBl Clieqyrolnue
3aBHCHMOCTH:

p=f(W) — npaktuueckas

P=f(W) — teopeTunueckast

i pi;, H Pii, H

1 512,98
513,21 512,99

512,82

511,83
511,75 511,80
511,96

512,52
512,75 512,61
512,50

512,87
513,19 513,00
3 513,04

NFRPIWINRFPIWINFPIWIN| P [—

O0paboTaTrh pe3yNbTaThl 3KCIIEPUMEHTA COTIacHO Kputepuio duiepa.
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3.ITpou3BecTr IKCIPECC—OLEHKY TEOPETHYECKUX U IKCIIEPUMEHTAIBHBIX Pe3yJbTaToB (CM. ycioBue 3amadun Ne2).
CraenaTh COOTBETCTBYIOIINE BHIBOJIBL.

Bapuanm Ne23
1.0npenenuts JOBEPUTENBHBIA WHTEPBaN CTOMKOCTH pe3na npu obpaborke cramu 45, momaue S=0,2MM/00 u
riryoune pesanus t=1,5mMm

CroiikocTb pesna T=60,2mun; N=13; S;i=10.3mun

2.BBINOIHAT MCCIIEA0BAHUS ILIEPOXOBATOCTH MMOBEPXHOCTHOTO CJIOS AeTanu U3 ctanu 45 mocie nuindoBaHus 1o
KPHUTEPHIO TPYOBIX OIINOOK

Ra,mMxm
0,08
0,32
0,25
0,32
0,08
0,63
1,25
0,25
0,63

OO |NO| OB (WIN|F|D

3.TopuoBoe (pe3epoBaHue MIOCKUX MOBEpXHOCTeH. VccnemoBaHue BIMSHHS CKOPOCTH W TIIYOWHBI pe3aHus Ha
[IEPOXOBATOCTb.
N=22R,=f(V:t)
20M/muH <V < 40M/MuH
0,5Mm <t<15mm

N Xl X2 Xl'Xz Y

1 + + + 0,25
2 - + - 0,4
3 + - - 0,5
4 - - + 0,32

Onucath pe3yabTaThl SKCIICPUMEHTOB € IOMOIIBIO TIOJIMHOMA.,
Bapuanm Ne24

1.0mnpenenuTs AOBEPUTENLHBIA HHTEPBAaI BPEMEHU, KOTOPOE MOTPeOyeTCs Ha TOKapHYK OOpabOTKYy BTYJIKH.
T.,=14,31mun; n=15; 5;7=5.142Mun

2.IIpoBOAMINCH HWCTBITAHUS TOPMO30B TIIPH CKOPOCTSX CKONBXKCHHA Vo max=120M/C, maBieHmsx 2,5 Mra.
HccrnenoBanu Temriepatypy Ha MOBEPXHOCTH TPeHHS. [10TydeHBI ClleAyIomre 3aBUCUMOCTH:

t=f(W) — npaktuueckas

T=f(W) — teopernueckast

I tii: °C Tii: °C

1 1010
1200 1123,01

1156

1250
1125 1130,94
1021

1500
1307 1352,00
1250

1482
1324 1352,37
1250

w
RPWINIFPWINIFPWNIFPWIN|FP([—

1112
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2 1344 1184,03
3 1093

O0paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COTIacHO Kputeputo duepa.

3.IIpoBeiCHHBIE S3KCIIEPUMEHTAIIBHBIE UCCIIEI0BAHUS OMUCHIBAKOTCS CIEAYIOLIEH S5KCIOHEHIUAIbHON
3aBHCHMOCTBIO:

u=C-e™

N=4

C,m-?
N U X
1 2,41 0,12
2 3,29 0,09
3 2,63 0,17
4 2,97 0,06

06pa6OTaTI) PE3YJIbTAThI IO METOAY HAMMCHBIINX KBAJAPAaTOB.

Bapuanm Ne25

1.HaliTu noBepuTenbHBI MHTEpBal MHOJAyd MPHU IPOJOJBHOM TOYEHHHM Bana auamerpoM 36MM (mpoBenu 6
OTIBITOB).

N S,
MM/00
0,8
1,2
1,0
0,4
14
0,6

O U WIN|F-

2.ITpoBesy MPOYHOCTHBIC UCTIBITAHKS TEXHUYSCKOTO AIFOMHHUS (PACUET BHIMOIHHUTH M0 KPUTEPHUIO TPYOBIX OIIHOOK
C TOBEpUTEIbHOU BeposTHOCTHIO 0,9).

N (o n (o

1 112 7 131
2 98 8 145
3 125 9 129
4 106 10 93

5 60 11 137
6 119 12 113

3.Uccaenyercs BnusiHUE TiyOuHbI nutMdoBanus Ha cuity P,. KonudyectBo ypoBHeit N=6
P,=C-t"

N P, t

1 20,36 0,10
2 21,59 0,25
3 20,68 0,15
4 19,87 0,09
5 20,71 0,19
6 21,12 0,22

O6paboTaTh pe3yabTaThl IO METOIY HAUMEHBIITNX KBaIPaTOB.
Bapuanm Ne26

1. Ol'[pC,HCJ'H/ITL ,HOBCpI/ITeJ'IBHHﬁ HWHTEPpBAJI I‘J'Iy6I/IHI>I LHEMCHTHPOBAHHOI'O CJIOA:

n H, mm
1 0,315
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0,364
0,272
0,436
0,532
0,301
0,245
0,570
0,497

O|o(NoO|O|blwWN

2.Ilpu tHOKe mnpoBoMOKM auaMeTpoM 6MM u3 cramu X20H80 momydeHB! mpakTHdeckas H TeOpeTHIecKas
3aucumoctu paanyca rudar=f(W) u R=f(W) cootBercTBenH0. OGpaboTaTh pe3ynbTaThl SKCIIEPHMEHTA COTIIACHO
Kputeputo uiepa.

| lij, MM Rii: MM

1 18,23
17,97 18,09
18,04

18,21

18,30
18,09 18,14
18,52
18,00

18,00
17,99 18,25
18,75
18,46

BN R WOINRFRP(RWIN| P«

3.I1pou3BecTH 3KCIPECC—OLECHKY TEOPETHYESCKUX M SKCIICPUMEHTANBHBIX PE3yJIbTaToOB (CM. YCIOBHE 3a1aud Ne2).
CraenaTh COOTBETCTBYIOIUE BBIBOJIBI.

Bapuanm Ne27
1.ITo TeopeTnyecKkM AAaHHBIM KOHTaKTHbIE AedOpMaliH B CYNIIOPTax TOKAPHBIX CTAHKOB coctaBisitoT 80-90%

obmux mepemenieHnii. BenencTBue mpoBeieHUs SKCIIEpUMEHTA TIOMyUEHBI clie.3HaueHus (cM. Tabi.). OnpenenuTs
JIOBEepHUTENbHEIN nHTEpBa npu P,=0,9

F,%
90
83
95
86
89
75

OO (WIN|F|S

2. BBINONHUTE HCCIeI0BaHUE TBEPJOCTH OPOH3BI MO KPUTEPHIO TPYOBIX OMIMOOK C JOBEPHUTEIHLHOM BEPOSATHOCTHIO
0,95.

N HB n HB
1 151 8 148
2 179 9 167
3 169 10 104
4 200 11 156
5 141 12 173
6 162 13 153
7 157 14 174

3.UucToBOC TOYCHHE KECTKUX BaioB auamerpoM 0=40mm u3 cramu 45 pesnamu u3 ciasa T15K6. Uccnenosanie
BIIMSAHUA FJ'[y6I/IHBI 1 CKOPOCTH pE3aHUA Ha CTOMKOCTH HWHCTPYMCHTA.
N=22 T=f(t;V)
60M/MuH <V < 80M/MuH
0,Imm <t<Imm
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N X1 XZ Xl'XZ Y

1 + + + 59,56
2 - + - 60,01
3 + - - 58,42
4 - - + 62,38

OmucaTh pe3ynbTaThl SKCIIEPHMEHTOB € IIOMOIIBIO ITOTHHOMA.
Bapuanm Ne28

1.Ilpu nuthe crumaBa Al-Si mposemeno 8 ombrToB. OmpenenuTh TOBEPHTEIBHBIN HHTEPBAT MaKCHMAaIbHOM
CKJIOHHOCTH K TOPSYUM TPEILIHHAM.

N C, % N C, %
1 0.80 5 0.85
2 0.99 6 1.14
3 0.82 7 1.00
4 1.20 8 0.93

2. TlpoBecT HCCICAOBAHHS MAKCHMANbHOH MOPHUCTOCTH BTOPOTO KOMIOHEHTa B ciuiaBe MQ-Al mo kpurepuro
IpyObIX OIINOOK.

C%
6,0
8,0
7,8

10,1
8,3
91
7,5
8,7

O NO|UTAR|WIN|FP(D

3.Hccaenyercst 3aBUCHMOCTB CUIIBI pe3aHus OT NTyOuHbI pe3anus. KonnuectBo ypoBueit N=4
P,=C-t"

N P, t
1 10,24 0,8
2 12,01 1,2
3 9,97 0,5
4 11,39 11

O06paboTath pe3ynbTaThl 10 METOAY HAaUMEHBIINX KBAaPaToB.

Bapuanm Ne29

1.Ilpu uummdpoBanuu cramu 20X, NPOBOAMIM HM3MEPEHUS KayecTBa MOBEPXHOCTHOrO cjos. Haittu

CPCAHCKBAAPATUIHOC OTKIIOHCHUE U ):[OBepI/ITeHI)HI)II\/'I HWHTEPpBAJI, €CJIN:

n Ra, Mkm n Ra,Mkxm
1 0,32 6 0,25
2 0,45 7 0,50
3 0,63 8 0,32
4 0,25 9 0,16
5 0,16 10 0,32

2.1lpu numndoBaHUM MIMUHAETS HCCIETyeTcsl TeMIepaTypa B 30HE KOHTAKTa 3aTOTOBKH M NUIM(OBAIBFHOTO KPyTa.

Tony4ens npaktuueckas u teoperrdeckas 3apucumoct t=f(W) u T=f(W) coorsercTBeHHO.

I J tijy H Tij1 H
1 1 1254
2 124,7 125,2
3 125,1
4 125,9
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124,8

124,4

125,7

126,0

125,3

1241

125,0

WIN[(FP|AIW(N|F-

124,7

4

125,1

124,9

OO6paboTaTh pe3ysbTaThl IKCIIEPUMEHTa COTIIacHO Kputepuio dumepa.

3.IIpoBeACHHBIE S3KCIIEPUMEHTAIIBHBIE UCCIIEI0BAHUS OMUCHIBAIOTCS CIEAYIOIIEH SKCIIOHEHIIMAIbHOM

3aBUCHUMOCTBIO:

U=C-e™

N=6

C,m-?
N U X
1 2,41 0,12
2 3,29 0,09
3 2,63 0,17
4 2,97 0,06
5 2,85 0,10
6 3,12 0,14

O0paboTaTh pe3yabTaThl 10 METOAY HAUMCHBIITHX KBAJAPATOB.

Bapuanm Ne30

1.0npenenuTs MHTEPBAJ BapbUPOBAaHUS W JOBEPUTEIBHBIH MHTEpBAJl TUaMeTpa BEpIIMH 3YObeB Ul KOCO3YOBIX
BaJioB-1ecrepeH npu P,=0,9 u n=6.

N

D, Mmm

99.030

98.971

99.201

98.894

98.990

OO (WIN|F

99.007

Z.HpOBeHI/I HUCCICA0OBAHUA HM3HOCA OTBepCTI/Iﬁ B KOpIIYCC DJJICKTPOABUTATCIIA INMPCAHA3HAYCHHBIC IIOA HAPYXKXHBIC
KOJIbIIa IMMOAIIMITHUKOB KauCHMU . O6pa6OTaTb PE3YIAbTAThI DKCIIEPUMCHTA COTIACHO KPUTCPUTIO (Dnmepa.

[ony4ens! npaktuueckas u Teoperndeckas 3apucumoctu U=F(W) u U=f(W) cooTBercTBeHHO.

Ujj, MM

Uii,MM

1

0,13

0,20

0,17

0,16

0,10

0,19

0,15

0,15

0,21

0,23

0,16

0,19

0,41

0,22

WIN|FPWINIFPWINFPWINFP[—

0,10

0,24

3.HOJ’Iy‘II/ICTOBOC n YHUCTOBOC TOYCHHC Hapy)KHOfI HHHHH,Z[pH‘lCCKOﬁ TOBEPXHOCTH.
CKOPOCTH pE3aHUA U I0Ja4U Ha HICPOXOBATOCTD.

N=2°R,=f(V;S)
80m/mMuH <V < 200M/MuH

HCCJ’ICI[OB&HI/IC BJIIUAHUA

0,05MM/06 < S <0,4MMm
N X]_ Xz Xl.XZ Y
1 + + + 015
2 - + - 0,25
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3

+

0,45

4

0,32

Onucatb PE3YAbTAThl IKCIICPUMEHTOB C ITOMOIIBIO MMOJIMHOMA.

Kpurepun oueHku npakTuyecKkux padoor:

- «3a4TEHOY»: pabdOTa BHITIOJIHEHA B COOTBETCTBUU C METOIMYECKUMU YKa3aHUSIMH,
odopMIIeHa TPAMOTHO, CTYI€HT TEXHUYECKU MPaBUILHO (POPMYIIUPYET OTBETHI Ha

paccMaTpHBaEMbI€ BOIIPOCHI.

- «HEC 3a4YTCHO» pa60Ta BBIITOJIHCHA C OHII/I6KaMI/I, CTYACHT HC UMCCT
MNpEACTABJICHUSA O paCCMAaTPUBACMBIX BOIIPOCAX, 0o pa60Ta HC BBIIIOJIHCHA
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TecToBbIE 3a1aHUSA

3amanme Nel

Kax HaspIiBaeTcs 3ak0H, KOTOPBIA OMPEAeIIsIeT KU3HECTIOCOOHOCTh TEXHUIECKOM

CHUCTEMBI?

1)
2)
3)
4)
5)

BI)IGGPHTG OJIUH U3 5 BAPHUAHTOB OTBCTA:
3aKOH OpraHU3ali CUCTEM
3aKOH 3BOJIIOLIMN CHCTEM
3aKoH eAMHCTBA U OOPHOBI MPOTUBOIIOJIOKHOCTEH
3aKOH Iepexo/ia KOJIMYECTBEHHBIX U3MEHEHHUI B KAUECTBEHHBIE

3aKoH OTpHUIAaHUA OTPULIAHUA

3aganue Ne2

Kaxk Ha3wiBaeTcs 3aKOH, KOTOpBIfI OIIPCACIIACT PA3BUTHC TEXHUYCCKON CHUCTEMBI?

BblGC]’)HTC OJIUH U3 5 BapUAaHTOB OTBCTA:
3aKOH OpraHu3aluy CUCTEM
3aKOH 3BOJIIOLIMU CUCTEM
3aKoH eMHCTBA U 0OPHOBI IPOTHUBOIOIOKHOCTEM
3aKOH nepexo/ia KOJUYECTBEHHBIX N3MEHEHUI B KaUE€CTBEHHbIE

3aKoH OTpHUIaHUA OTPULIAHNA

3aganune Ne3

Kak Ha3bIBaeTcs 3aKOH, KOTOPBIN ONPEAEIIAET OJHO U3 OCHOBOIIOJIATAOIINX
MOHSITUN TEOPUU PEILICHUS U300pETATENIbCKUX 3a/1a4 — IPOTUBOpeUne?

[EN

AW N
= D D~ |~

Ul

BblGCpHTC OJIUH U3 5 BApUAHTOB OTBCTA:
3aKOH OpraHu3aluy CUCTEM
3aKOH 3BOJIOLIUU CUCTEM
3aKoH eMHCTBA U 0OPHOBI MPOTUBOOJIOKHOCTEN
3aKOH Mepexo/1a KOJIMYECTBEHHBIX U3MEHEHUN B KAYECTBEHHbBIE

3aKOH OTPULIAHUS OTPULIAHHS

3amanmne Ned

Kax HaspIiBaeTcs 3aK0H, KOTOPBIA ONpeaesiseT o0muii MeXaHu3M Pa3BUTHS
TEXHUYECKOU CUCTEMBI?

1)
2)
3)
4)
5)

BriGepure oivH U3 5 BApUAHTOB OTBETA:
3aKOH OpraHu3aly CUCTEM
3aKOH 3BOJIIOIMU CHCTEM
3aKoH eIMHCTBA U OOPHOBI MPOTUBOMOIOKHOCTEH
3aKoH mepexo/ia KOJUYeCTBEHHBIX M3MEHEHHI B KAUeCTBEHHbBIE

3aKOH OTPUIIAHUS OTPULIAHUS
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3amanme NeS

Kaxk Ha3pIBaeTcs 3aK0H, KOTOPBIN ONPENEIISAET NPOLECC PA3BUTHS TEXHUYECKON
CUCTEMBI 110 CIUPAIH C TPUMEHEHUEM HOBBIX MAaTE€pPUAJIOB, TEXHOJOTUN U T. 1.7

BriOepure ouH U3 5 BApUaHTOB OTBETA:
1) 3aKOH OpraHu3aluy CUCTEM
2) 3aKOH 3BOJIIOLIMU CHCTEM
3) 3aKoH eAMHCTBA U OOPHOBI MPOTUBOIIOJIOKHOCTEH
4) 3aKkoH Mepexoga KOJINICCTBCHHBIX W3MEHCHUH B KQUECTBCHHBIC
5) 3aKOH OTPUIIAHUS OTPULIAHUS
3aganme Nel91

Kak B OPUCHTHUPOBAHHOM rpa(be 0003HAYarOTCs BBIXOJHBIC ITOTOKH BCIICCTBA,
OHCPIUU U CUT'HAJIOB?

Bbl()CpHTC OJIMH 13 4 BapUAaHTOB OTBCTA:

0w >

3amanme Nel92

VYkaxuTe CBOWCTBA TEXHUYECKOTO0 O0BEKTA MPH HICATHHOM TEXHUYECKOM
pEILIEHNH.

BI)I6€])H'I'C HECKOJIbKO U3 4 Bapnau'lon OTBETA.
Texanueckuit 00bEKT HE OKa3bIBACT HUKAKOTO OTPUIIATEIIHHOTO
BJIUSHHS HA 4eJIOBEKA

Texaudeckuit 00bEKT QYHKIIMOHUPYET OECKOHEUHO JITTUTEIHHOE
BpeMs 0€3 OCTAaHOBOK M PEMOHTA

3) TexHnueckuii 00bEKT PYHKIIMOHUPYET 0€3 UeIoBeKa
4) TexHuuyeckuit 00bEKT BCE BpEMSsI BBITIOIHSIET MOJIE3HYIO paboTy
3aganmne Nel93

VYKaxnuTe CBOWCTBA TEXHUYCCKOTO 00BEKTA MPHU UACATHPHOM TEXHUIECKOM
PEIICHUH.

BI)I(SCI)H'I‘C HECKOJIBKO U3 4 BAapUaHTOB OTBETA:
1 Pazmepsl TexHHYEeCKOTro 00BEKTa COBMAIAIOT C pa3MepamMu
00pabaThIBAEMOT0 WK TPAHCTIOPTUPYEMOTO 00BEKTA

2) Pa3Mepbl TeXHUYECKOT0 00BEKTa MPUOIMIKAIOTCS K HYJTIO
3) BpeMms 06paboTku 00beKTa MpUOIMKAEeTCs K HYJITIO

KIIJI mpubnmkaercs K €IUHULIE, a PACXO0J1 SHEPTUH MPUOITKACTCS
K HYJTIO

4)
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3amanme Nel94

Pacnionoxure pPE3yJIbTaThl HHTCHHGKTY&HBHOﬁ ACATCIIBHOCTH I10 CTCIICHHU
HOBU3HBI OT HaHOOJIBIIIETO YPOBHA K HAMMCHBIIICMY.

VYxkaxure IMOPAOOK CICAOBAaHHA BCCX 4 BApPHUAHTOB OTBCTA:
1) N3o6petenue
2) [lone3nas monenb
3) [TpombinuieHHbINH 00pasern
4) Hoy-xay
3ananue Nel95

Pacrionoxure pe3ysibTaThl MHTEIUIEKTYaJIbHOW JAESTEIBHOCTH IO CTENEHU
HOBHU3HBI OT HAUMEHBIIIETO YPOBHSI K HAUOOJIBIIEMY.

VYkaxure NOPAAOK CIICJOBAHUS BCCX 4 BAPUAHTOB OTBCTA:

[EN

N3o6perenue

N

ITone3nas mogennb
[TpompbltiuieHHBINA 00pasell

IR
= = |~ |~

Hoy-xay

10. O6pa3oBaTe/ibHbIEe TEXHOJIOTHH

B  npouecce  u3ydyeHus =~ OUCHUIUIAHBL  HCHOJIB3YETCS  TEXHOJIOTHS
TPaJAMIIMOHHOTO O0y4YeHus (JeKIMU, MpPaKTUYECKUe paboThl, CaMOCTOATEIbHAs

pabota cTy/ieHTa).

Benymeli gesTenbHOCTH B Mpoliecce OOydeHHs sIBIsieTcsl  ydyeOHas
JEATENbHOCTh  CTYJCHTOB, XapaKTEpPU3YIOWIAsCA  JCHUCTBYIOLIEHM  CUCTEMOWU
MO3HABATENbHBIX MPOIIECCOB, HAYMHAS C BOCHPUATUS MHODOPMAIIMU U 3aKaHUYUBAs
CJIOKHEHUIITMMHU TBOPUYECKUMH TPOIECCAMHU, CITOCOOHOCTSIMU OOIIEro U 4YacTHOTO
XapakTepa, SMOLUUOHAIBHBIMHU SIBICHUSIMH, KOTOPbIE MOTHBUPYIOT MHOTHE

CHCTCMBbI y‘—Ie6HLIX ,Z[GIZCTBHP’I, a TakK XC€ O6H_[I/IMI/I W 4aCTHBIMHM MOTHUBALlUsSIMU.

K ocobennocTsiM o0ydeHust nuciuiuinie «OCHOBBI HaAyYHBIX UCCIIEI0BAHUIN
MO>KHO OTHECTH CPEIHIOI0 HAMOJHSEMOCTh y4eOHOUM TPYNIbI M, COOTBETCTBEHHO,
MOCTOSIHHOE B3aUMOJICHCTBUE MEXKAY CTYJACHTAMHU U MPENOAABATENSIM, a TaK e

MaKCUMAJIbHYIO TPUOIMKEHHOCTh SI3BIKOBOTO MaTepHayia K IpodecCuoHaATbHON
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ACATCIIbBHOCTHU, YTO  BBIPpAXKACTCA B  MOACIIMPOBAHUU HpO(l)eCCI/IOHaJILHBIX

CUTYaIUM.

[TonroroBka K TPaKTHUYECKUM 3aHATHSM 3aKiloyaeTcss B pabore cC
KOHCIIEKTOM JICKIIMI MO JaHHOW TeMme, B M3yYEHHH COOTBETCTBYIOIIEIO pasfelia
y4eOHHKA WM y4€OHO-METOJUYECKOIO MOCOOUS, B IPOCMOTPE JOMOJHUTEIBHON
autepaTypsl. [IpakTudeckue pabOTHI BBINOJIHAIOTCA B ayAuTopuu. OTYeThHl ¢
BBINOJIHEHHBIXIIPAKTHUECKUX PadOT MOATOTABIMBACTCS M 3aMIOTHACTCS CTYACHTOM

CaMOCTOATCIIBHO.

[enp mnpakTHUECKUX palbOT: 3aKpenuTh MNPUOOPETEHHBIE Ha JICKIUAX

TEOpeTHUYECKUe 3HaHus. I MpoBeAeHUS TPAKTUYECKUX PAOOT UCTIOIb3YIOTCS:

- MCTOAUYCCKHUC PCKOMCHIALIMKU IIO BBIIIOJHCHHUIO ITPAKTHYCCKHUX pa60T JJIA

CTYJIEHTOB Bcex (GopM 00yUueHUs;
- BJIEKTPOHHO-BBIYUCIIUTENbHBIE MAIIMHBI (TIEPCOHATILHBIE KOMITBIOTEPHI).

[IpoMeXyTOUHBIM KOHTPOJb 3HAHUW CTYJEHTOB MPOBOJUTCA HA OCHOBAaHUU
MPOBENCHUS] KOHTPOJIbHBIX OMPOCOB TPU 3alUTE€ MPAKTHUYECKUX padoT,

BBITIOJTHEHHS U 3aITUTHI pedepaToB.

[Ipu peanuzanuu y4eOHbIX KypCOB AUCIUIUIMHBI UCHOJIB3YIOTCS CIEIYIOLINE

TCXHOJIOTHH:

Pazoen  «Cosepuiencmeosanue  mexHOI02UHUECKUX  NPOUECCO8  C
UCNONb306AHUEM  Pe3Y/IbMAMmo8  HAYYHBLIX  UCCAE006AHUI)-  TEXHOJOTHUS
TpaJAuLIMOHHOTO oOyuenus. [lpeamnonaraer TpaJAULMOHHYIO MOCIEIOBATEIbHOCTD
U3yYEHHUS MaTepHala: MpecTaBiIeHre U 00bICHEHNE MaTeprasa MpernoiaBaTesem;
CaMOCTOATENIbHOE WHJMBHUAYaJIbHOE BBINIOJHEHHE pedepaTa U MPAKTUYECKON
paboThI MpeANnoaaraeT OpraHu3aluio y4eOHOro mpoiecca, npyu KOTOPOM CTYAEHTHI
MPOBEPSIOT, AHAIM3UPYIOT WHPOPMAIUIO C TMENbI0 PpPa3BUTUA YMEHUH U

HaBBIKOB.DopMa TeKyIero KoOHTposisa pedepat unpaktudeckas padora Nel.
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Pazoen  «Ilpoeedenue u  oodpabomka  pe3yiomamos  HAYUHBIX
uccnedoeanuil - TEXHOJOTHS TpagulUMoOHHOro oOyuenus. llpenmonaraer
TPaJAMIIMOHHYIO TOCIEAOBATEIbHOCTh M3y4YEHUsS MaTepualia: MpEeJCTaBICHUE U
OOBSICHEHHE MaTepuaja IPeroaBaTelieM BBIIIOJHCHHE TPAKTHIECKUX PpadoT;
CaMOCTOATENIbHOE MHJUBHUAYyaJlbHOE BBIMIOJIHEHHE pedepaTa Mpeanosiaract
OpraHu3alii0 y4yeOHOro Tmpolecca, MpU KOTOPOM CTYACHTBHI IMPOBEPSIOT,
aHATM3UPYIOT MH(OpPMALMIO C LEJIbI0 Pa3BUTUS YMEHHI W HaBbIKOB. Dopma

TEKYyIIEero KOHTPOJIs pedepaT umnpaktuieckas padora Ne2.
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11. YueOHO-MeTOAMYeCKOE oOecnieYeHre JUCHUILTHHBI (Y4eOHOro Kypca)

11.1. O6s13aTesibHAA JIUTEPATYypa

bubnuorpaduueckoe onucanue

Tun (yueOHUK, yaeOHOE
nocooue, yueOHo-
METOAMYECKOE TIocodue,
IIPAKTUKYM, Jp.)

KomnnuectBo B
ounoImoreke

Cubupues B. C. DxcnepuMeHTaNbHBIC
METO/IbI UCCIIEIOBAHUS (PU3UKO-
XUMHYECKUX CUCTEM [ DIEKTPOHHBIN
pecypc] : yueb. mocobue. Y. 1. OcHOBBI
TEOPUU CTPOCHHUSI BEIIECTBA U (PU3UKO-
XUMHYecKHX npespauienuii / B. C.
Cubupues. - Cankt-IletepOypr :
Yuusepcurer UTMO, 2016. - 78 c.

yaeOHOe mocodune

9BC
IPRbooks"

Crapuuenko b. E. [IpoektupoBanue
JUCCEPTAIIUU MarucTpa oopa3oBaHUs
[DnexTpoHHBIH pecypc] : yueb. mocodue /
b. E. Crapuuenko, 1. H. Cemenona, A. B.
CnenyxwuH. - 2-e u31., crep. - CaHkT-
[TeTepOypr : Jlans, 2016. - 208 c. : ui. -
(Yuebnuku nms By3oB. CriennanbHas
muteparypa). - ISBN 978-5-8114-2006-3.

yuebHoe rocobue

9BC «Jlanb

OCHOBBI HAyYHBIX UCCIIEOBAaHUN
[DnexTponHbIi pecypc] : (o0muii Kypc) :
yue6. mocobue / B. B. Kocmus. - 3-e uzz.,
nepepad. u gon. - Mocksa : PUOP :
NH®PA-M, 2017. - 227 c. : nn. - (Beicuiee
oOpa3zoBanue. Marucrparypa). - ISBN
978-5-369-01464-6.

IIPaKTUKYM

OBC
"ZNANIUM.
comM"

[TonoBunkuH A. V. OCHOBBI HHKEHEPHOTO
TBOpYECTBA [ DNEKTPOHHBIN pecypc] : yueo.
nocodue / A. U. ITonosunkun. - U3a. 5-e,
crep. - Cankr-IletepOypr : Jlans, 2017. -
364 c. : un. - (Y4eOHUKY AJIs BY30B.
CrennanpHas muteparypa). - ISBN 978-5-
8114-0742-2.

yuebHoe rocodue

OBbC
"ZNANIUM.
COoM"
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11.2. lonoJiHUTeIbHAS JIUTEpaTypa U y4eOHble MaTepuasbl (ayauo-, BUAEO-
nocoous u ap.)

o dbona HayuyHoi oubmmorexku TI'Y:
No bubnuorpaduueckoe onucanue Tun (yueOHUK, KonunuecTo B
m\ yuebHOe mocodue, ouboTeKe
y4eOHO-
METOJINYECKOE
rnocooue,
IIPAKTUKYM, Jp.)
bype B. M. Teopuss BeposSTHOCTEH U y4eOHHK ObC «Jlanb»
MaTeMaTuyeckas  CTaTUCTHKA  [DJEKTPOHHBIN
1 pecypc] [yaeOnux] / B. M. bype, E. M.
[Tapununa. - Cankt-IlerepOypr : Jlans, 2013. -
416 c. : un. - (YueOHuku 115 By30B. CrienpanbHas
muteparypa). - ISBN 978-5-8114-1508-3.
bopoBkoB A. A. MaremaTuueckas CTaTUCTHKA y4eOHUK 9bC «Jlanb»
[DnexTpoHHBIH  pecypc] yaeOHuk / A. A.
2 bopoBkos. - 13a. 4-e, ctep. - Cankr-IlerepOypr :
Jlanb, 2010. - 704 c. - (Kmaccuueckast yueOHas
auTepatypa no matematuke). - ISBN 978-5-8114-
1013-2.
Tyran6aes A. A. Teopus BeposTHOCTe u | ydeOHoe mocoOue 9bC «Jlanb»
MaTeMaTuyeckas  CTaTUCTHKA  [DJEeKTpOHHBIN
3 pecypc] : yueb6. mocobue / A. A. TyrauGaes, B. I
Kpynun. - Cankr-IlerepOypr : Jlans, 2011. - 224
c. : wi. - (YueOHuku ans By30B. CrenumaibHas
mutepatypa). - ISBN 978-5-8114-1079-8.
e ipyrue (poHIbI:
Mecrto
Tun (yueOHuk, yuedHoe XpaHeHus
Ne mocobue, yuebuo- (MeTOMHYECKHU A
u/n bubéamorpadguueckoe onucanmue MeToaHYecKoe nmocooue, KaAGHHET
NPaKTHKYM, ay/Ano-, Kadenpbl,
BH/1€0NI0CO0OMS U AP.) ropocKue
OMOIMOTeKH M
Ap.)
1 Kypnan ped. «BectHuk Hayuno-texnuueckuii xxypHan| Ilnardopma
MaIInHOCTPOSHHS eLibrary
9 Kypnan «Mertamnoo0paboTka» HayuHo - Texunueckuit [Tnardopma
KypHaI eLibrary
3 Kypnan «CTUH» Hay4no - Texunueckuit [Tnarpopma
KypHaI eLibrary
4 Kyprann «MammHOCTpOUTENbY Hayuno - Texanueckuit [Tnardopma
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Mecto
XpaHeHHus
Tun (yueOHuk, yueoHoe P
nocooue, yueoHo- N
Ne (MeTomUUYeCKHIl
bubanorpaguyeckoe onucanue MeToaH4YecKoe nocooue,
n/n PAKTHKYM, ay/1io- KaouHer
P yM, &y ’ Kkadeapsl,
BH/1€0NI0CO0OMS U P.)
ropojackKue
OndIMOTEKM U
ap.)
KypHAI eLibrary
OKypHan «BecTHUK MarHuTOropckoro
yP p [Tepuoauueckoe [Tnardopma
3) rocyJapCTBEHHOTO TEXHUYECKOTO .
HAy4YHOE W3/IaHue eLibrary
yauepcutera um. I.1. HocoBa»
COI'JTACOBAHO
Jupextop Hay4yHOI OMOIHOTEKH A.M. AcaeBa

« » 20 .
MII

(noonucy)

(U.0. Pamunus)
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11.3. Ilepeuyenn pecypcoB HHGPOPMANUOHHO-TEJIEKOMMYHHUKANIMOHHOM
cetu ""UnTepHeT"

1. Poccwuiickas rocyaapcrsernas oubiamnoreka (PI'B), r. Mocksa — http://www. rsl.ru.

2. Nndopmanuonnas cuctema "EnmHoe OkHO moctyma K oOpa3oBaTelbHBIM pecypcam”
co3mana 1o 3akazy denepasbHOro areHTrcTBa 1o odpaszoBanuio B 2005-2006 rr. Ha mannbId
nepuonl B Ob yxe cobpano 6onee 11 Thic. yueOHBIX MaTepHuaioB pa3Iu4HbIX By30B Poccuu. B
DK — 6onee 30 ThIC. onucaHuid, a Tak ke ecTh "I moccapuii" u pazaen "Cucrema HoBOCTEl" 1O
HA3BaHHOM TeMaTHKe. OTO YHUKAJIbHBIA 00pa30BaTENbHBI MPOEKT B PYCCKOSI3BIYHOM
WNurepuere. IlomHBIM AOCTYyn KO BCEM pecypcaM, BKJIKOYas IIOJHOTEKCTOBBIE MaTepHallbl
OMOIMOTEeKH, TMPEAOCTaBIsieTcs BCEM  IOJIb30BAaTeIsIM B CBOOOJHOM  pEXUME  —
http://window.edu.ru.

3. HHTepHeT-0MOmMoTeKa  0O0pa3oBaTENbHBIX  HM3JIaHWW, B  KOTOpPOH  COOpaHBbI
JJICKTPOHHBIC YYCOHUKHU, CIIPABOYHBIC M y4eOHBIE MOCOOMS. YIOOHBIA MOUCK IO KIIFOUEBBIM
CJIOBaM, OTJCJIBHBIM TeMaM U oTpaciisiM 3Hanus — http://www.edulib.ru

11.4. IlepeyeHb NPOrPaMMHOI0 OOecneYeHust

Ne HaumenoBanmue I1O KounyecTBo | PekBU3UTHI 10roBopa (xara,
n/n JINLEH3 U HOMeEp, CPOK J1eiiCTBUA)
1 Windows 1398 Jorosop Ne 690 ot 19.05.2015r.,
CPOK JeHCTBHA - OeCCpOUHO
2 Office Standart 1398 Jlorosop Ne 727 ot 20.07.2016r.,
CpPOK JIEHCTBHS - OECCPOYHO
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http://window.edu.ru/
http://www.edulib.ru/

11.5. Onucanue MaTepuaJIbHO-TeXHUYECKOH 0a3bl, HE00X0AUMOM 1JIA

OCyILleCTBJIEHHSI 00pa30BaTEeJILHOI0 Mpoecca Mo JUCHUILINHE (MOIYJII0)

Ne
n/n

HaumeHnoBanue
000py10BAHHBIX Y4eOHBIX
Ka0uHeToB, 1a0opaTopuii,

MacTepCKuX U Ap.
00BbEeKTOB [JIs1 IPOBEACHMS

NPaKTHYECKUX U

J1a00paTOPHBIX 3aHATHI

IlepeyeHb OCHOBHOI'O
o0opynoBaHus

dakTHvecKkuii agpec
yueOHbIX KaOHHeTOB,
JabopaTtopuii,
MAaCTepCKHUX H JIp.

ILlnomanp, M’

KoaunuyecTBo
MOCAJ0YHBIX MECT]

KomnbroTepHslii kiacc.
YueOHas ayIuTopus s
MPOBEICHUS 3aHATHI
JICKIMOHHOTO THIIA.
YueOHast ayAuTOpHUs LIS
MPOBEICHUS 3aHATHI
CEeMUHAPCKOTO THIIA.
YyeOHas ayTuTOpHUs AT
NPOBENCHUs Ta0OPaTOPHBIX
pabot. YueOHas ayauTopus
IUISL KypCOBOTO
NPOCKTUPOBAHHUS
(BBIMOJHEHUSI KYPCOBBIX
pabot). YueOHas ayutopust
JUISL TIPOBEJICHUSI TPYIIIIOBBIX
Y MHIUBUTyaIbHBIX
KOHCYJIbTAIMi YueOHas
AyAMTOPHUS JUIS POBEACHHS
3aHATUM TEKYILEro
KOHTPOJIS K
MIPOMEXYTOUHOM
arrectanuu. (E306)

IlepenocHoii mpoekTop,
3KpaH, KOMIIbIOTEPHBIN CTOJI,
CTOJI IIPenoaBaTeIbCKHMH,
CTYJN, AOCKa ayAUTOpHAs,
CTOJI YYCHUYECKUH
nByxMecTHbli, [TK

445020, Camapckas
0011., . TompsTTH, yiI.
Bbenopyccxkas, 16B
mo3uiys mo TIT Ne9,
3 srax, (E-306)

52,9

[y
a1

Y4ebHast ay JUTOPHS AT
MPOBEICHUS 3aHATHI
JIEKIIMOHHOTO THIIA.
Y4eOHast ayJuUTOpHs A
MPOBEJCHUS 3aHATUN
CEeMUHAPCKOTO THIIA.
YyeOHas ayTuTOpHs A
KypCOBOT'O IPOEKTUPOBAHUSI
(BBITIOJIHEHNUS] KYPCOBBIX
pabot). YueOHast ayTuTOpHs
JUIS TIPOBEJICHUS TPYIIIIOBBIX
Y MHINBUTyJIbHBIX
KOHCYJbTaluiA. Y4ueOHast
AyAUTOPHS JUTS IPOBEACHHS
3aHATUI TEKyIIEeTo
KOHTPOJIS 1
IIPOMEXKYTOUHOM
arrecraimu. (E-309)

Croun npenoaaBaTeabCKU,
CTOJIBI YICHUYECKUE
JIByXMECTHBIE (MOHOOJIOK) ,
CTYJ, IOCKa ayAUTOpHAS
(MmenoBas), kadenpa,
HPOEKTOP, IKPaH, MPoIeccop

445020, Camapckas
00:11., T. TonmpsTTH, Yi1.
Bbenopycckas, 16B
mo3utnus mo TIT Ne20,
3 srax, (E-309)

71,5

66

KomneroTepHslii Ki1acc.
ITomemenue s
CaMOCTOSATENTFHON pabOTHI.
YueOHas ayTuTopus s
MIPOBEJICHUS 3aHATUI
CEeMUHAPCKOTO THIIA.
YueOHast ayauTopus Juis
KypCOBOT'O IIPOEKTHPOBAHUS
(BBIMOJIHEHNUS KYPCOBBIX
paboT). YuebHas ayuropus
JUISL TIPOBEJICHUS TPYIIIIOBBIX
Y MH/IMBUTy aJIbHBIX

Crout yueHU4eCcKuii, CTyII,
TIK ¢ BBIXO0OM B CETh
WHTEPHET

445020 Camapckas
o0nactp, r. ToapATTH,
yn.benopycckas, 14,
no3unus mo TIT Ne 48,
4 srax, (I'-401)

84,8

16
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n/n

HaunmenoBanue
000py10BAHHBIX YUeOHBIX
Ka0uHeToB, 1a0opaTopuii,

MAacCTepPCKHUX H Ap.
00BbEeKTOB [JIs1 IPOBEACHUSA

NPAKTHYECKUX H

J1a00paTOPHBIX 3aHATHH

IlepeyeHb OCHOBHOI'O
o0opynoBaHus

dakTuvecknii agpec
yueOHbIX KaOHHeTOB,
Jabopartopuii,
MAaCTepCKHUX U JIp.

ILnomanp, M2

KoaunuectBo
MOCAT0YHBIX MECT]

KOHCYJbTalui. YdueOHast
ayJIUTOpuUs AJsl IPOBEACHUS
3aHATANA TEKYLIEro
KOHTpPOJIS U
IIPOMEXYTOUHOMI
arrectaimu. (I'-401)
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