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

b1.B./IB.11.01

(wugpp oucyuniurwvy)

PABOYAS MTPOI'PAMMA JUCIUAIIJIMHBI

OCHOBBI MH:KEHEPHO-HUCCJIEI0BATENbCKOM eI TeILHOCTH

(HaumeHoB8anue OUCYUNTUHDL)
10 HAIIPABJICHUIO TOATOTOBKH (CHEIUATBLHOCTH )

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI'MUECKOE OBECIIEUEHUE
MAIIMHOCTPOUTEJIBHBIX ITPOM3BOACTB

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

TEXHOJIOI' I MAITMHOCTPOEHU A

(ranpasnennocmov (npogunv)/cneyuanuszayus)

®opma o0ydyeHus:: oyHas
I'on Habopa: 2019

PacnipenesieHue yacoB AMCHMILIMHBI 10 ceMeCTPaM M BHAaM 3aHATHI (110 yueOHOMY IJIaHY)

KoanuecTBo 4
3ET
Yacor no PYII 144
Buabi IK3aMeHbI 3ayeTsl KypcoBbie KypcoBbie Konrposnrre
KOHTPOJIA B IMPOCKTBI padoTsI (mas salt))?{?i(:)Tl“:ﬂ(l)opMu
ceMecTpax 0byuenns)
(na Kypcax): 7

NeNe cemecTpoB

1 2 3 4 5 6 7 8 9 10 11 Hroro
3ET 4 4
1o ceMecTpaM
Jlexkuun 32 32
JlabopaTopHble
IpakTHyeckue 32 32
KourakTHas 64 64
padora
Cam.paGora 80 80
Kountpoian
Hroro 144 144

ToabsarTu, 2019



PaGouast mporpamma cocrabiiena Ha ocHoBaHun PI'OC BIIO u ydyeOHOro mjaHa HampaBlICHUS
MOJTOTOBKH  (CIEIUATBHOCTH) 15.03.05 KoOHCTpPYKTOPCKO-TEXHOIOTHYeckoe obecneveHne

MAITUHOCTPOUTEIBbHBIX IPOU3BOJACTB
(K00 U HauMeHOBaHUe HaNPasieHus NO020MOosKY, cneyuanvhocmu ¢ coomsememeuu ¢ @I'OC BII0O)

PeunensupoBanue padoueii mporpaMmbl JUCUMILIUHbI:

OtcyTcTBYET

VYyeOHnas (paboyas) mporpamMma o100peHa Ha 3acelaHuu Kadeapbl OTMII
(mpotokon 3acenanust Ne 1 ot «31 » asrycra 2018 r.).

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

Cpok neiicTBUs padoyeii MporpaMMbl THCHHIIMHBI « » 20 1.

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

Nudopmanus 06 akryanuzauuu padoyeil nporpamMmMsbl JMCUMILIMHBI:

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

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T

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

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T
YTBEPXIAIO

3aBenyromuii kadenpoir «OO0PYI0BaHNE U TEXHOJIOTUU MAITUHOCTPOUTEILHOTO
IPOU3BOJICTBAY

(8vinyckaiowel HanpagieHue (CneyuaibHOCms))

« » 20 T H.1O. Jloru"oB




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

(MHIOEKC 1 HAMMEHOBAaHNE TUCIUIDTHHEL (Y4eOHOTO Kypca))
1. Heap n 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. OcBoenue cnoco0OB U METOJ0OB MCCIEAOBAHUI B TEXHUUYECKUX 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. IlpuobpeTreHrne YyMEHUN BBISBICHHUS HAy4YHOU MpoOJIEeMbl U MOCTAHOBKHU
HAYyYHOU LIEIH.

5. TlpuoOpereHne yMeHUM MNPOBEACHHUS HAYYHOT'O MCCICAOBAHUS U
pa3pabOTKU TEXHUYECKOTO PEUICHHUS.

6. OOydeHue crnoco0amM TPOBEPKH JOCTOBEPHOCTH pa3pabOTaHHOIO
TEXHUYECKOTO PEIICHUS.

2. MecTo aucuuiuinHbl (yaeoHoro kypcea) B crpykrype OIIOIT BO

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

Jucruminabl, yuyeOHbIe KypChl, HA OCBOCHHMHM KOTOPBIX Oa3WpyeTcsl JaHHAs
nucuuiuinHa (yueOHbIN Kype) — «Bpiciias maTeMatukay, «Pusuka», « TexHonorus
MalIMHOCTPOEHUS», «CrieliMalIbHbIe TEXHOJIOTUU B MAITUHOCTPOEHUNY,.

JlucuuIuinHbl, yueOHbIe KYpChl, i1 KOTOPHIX HEOOXOIUMBI 3HAHUSI, YMEHUSI,
HaBBIKM, TPUOOpETaeMble B pe3yJibTaTe U3YUYEHHUS JAaHHOW JMCLUMIUIMHBI (y4eOHOTo
kypca) — «IIpoekTupoBaHuE MAIIMHOCTPOUTENIHHOIO MPOU3BOACTBA», TE€XHOJIOTHS
(bU3BUKO-TEXHUYECKOM O00pabOTKM MaTepuaioB, Jsi BBIIOJHEHHUS CTYyJIE€HTaMHU
BBIITYCKHOM KBaJM(DPUKAITMOHHON PabOTHI.

3. Ilnanupyembie pe3y/bTaTbl O00y4YeHHMs IO JAUCHUILIMHE (y4eOHOMY
KYpCy), COOTHECeHHble ¢ IUIAHUPYEMBbIMHM  Ppe3yJbTAaTaMH  OCBOCHUA
o0pa3oBaTeJbHOH MPOrPaMMBbI



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: ONpCACIIATh TCXHOJOIMYCCKUC ITOKA3aTCIIN
MAaTCpPUaJIOB X I'OTOBBIX MAIIMHOCTPOUTCIIbHBIX HBHCHHﬁ.

roKa3arejiei MaTC€pHralioB U
T'OTOBBIX

Brmaners: craHgapTHBIMM  METOJAMHM  IPOEKTUPOBAHUS
W3J1eJIMM MAIlIMHOCTPOCHHS.

MallIHMHOCTPOUTCIIbHBIX
15631 (117170 CTaHJIapTHbIE
METOAbI ux
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 T
:  [OpOBOJ, epaTypHbIE €OPETUYECKHUE
uH(popMauu o
OTEUCCTREHHOIO 4 | ACCIIEZIOBAHUS 110 33/IaHHOM TeMaTHKE.
3apyGeKHOrO  ombita 10 | BIAIETh: METOIUKOMN MIPOBEICHUSA JIATEPATYPHO-
HaIPABIIEHHIO MATEHTHBIX U TEOPETUUYECKUX UCCIEIOBAHUM.

UCccleloBaHus B 001acTu
pa3pabOTKH, IKCILUTyaTaIllH,
aBTOMOOMIIN3ALIUU u
peopraHu3anuu
MaIIMHOCTPOUTEIBHBIX
npousBocts (ITK-10)

TemaTnueckoe coaepxaHue IMCIHUILIMHBI (Y4e€0HOT0 Kypca)

Paznen, moagyJib

Ilonpa3snen, Tema

CoBeplIeHCTBOBaHUE
TEXHOJIOTHYECKUX MPOIECCOB
C UCTIOJIb30BAaHUEM
pEe3yNbTaTOB HAYUHBIX
HUCCIEeN0BaHUuN

Hcropus pa3Buths HayKH,

CoBepiieHcTBOBaHME TOKapHOU onepanuu. [lepBelii aTan -
OMMCAaHNE JTUMTHUPYIOIIEro MoKa3aTeisl. AHaIN3 CUTYaI[|H.
@opMyIMpOBaHNE HAYYHBIX €€ U 3a7a4

CoBepHIeHCTBOBaHHE TOKapHOW orepanuu. BTopoil stam - mouck
nHpopmanuu. PazpaboTka 0000MIEHHOTO TEXHUUECKOTO PEIICHHUS

CoBepIeHCTBOBaHHE TOKAPHOU onepanuu. TpeTHii 3Tam - BHIOOp
KOHKPETHOT'0 TEXHUYECKOTO petieHus. DopmynupoBaHue
UCXOIHOU T'MIIOTE3EI

CoBepiieHCTBOBaHUE TOKapHOU onepanuu. YeTBEpThIi FTam -
MOArOTOBKA HcciienoBanui. [IpoBenenune uccneqoBanmi

CoBepiieHCTBOBaHUE TOKapHOU onepanuu. IlaTeiii 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 HHTEpBaJ. BEIOOpOUHBIN cTaHAAPT

MHuorodakTopHbIii SKcriepuMeHT. [1oMHBIH 1 YaCTUIHBIN
SKCIIEpUMEHT. MaTemMaTtnyeckoe MiIaHupOBaHNE MHOTO()aKTOPHOTO
skcnepumenTta. O0e3pa3MepruBaHe BEIUIHH

HpoOHble permuku. XapaKTepUCTUKH IPOOHBIX PETLIUK.
HacpImeHHEIN OEBIT,

Komno3unuonHslii minaH TpéxdakTopHoro skcrnepumenTa bokca-
Yuncona.

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

TexHuUeckoe OCHaIllEHUE SKCIIepUMEHTOB. M3mepenue
HERJIEKTPUYECKUX U AJIEKTPUUECKUX BelnuunH. CTaHAapTHbIE
npubopsl. O0mmue cBeieHus o npeodpazonarersax. [IpuHimn
paloThI ¥ IPUMEHEHHUE: IbE30TEKTPHUECKUE IPE0OPa30BaTENH,
ITHEBMOJBIIEKTPOKOHTAKTHBIE TaTYMKHU, TEH30PE3UCTOPBHI,
WHIYKTHBHBIE TATYNKH, TOKOBHXPEBBIEC TATIYNKU

[TpuGops! 1711 HccnenoBaHus TEMI0U3NIECKUX SIBICHHM:
TEPMOMETPBI, TEPMOTIAPBL, TUPOMETPHI

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

O6paboTtka mo kpureputo CterogieHTa. Tabmuiia 3HaueHUA
kputepus Cterogenta. Kpurepuii rpyosix ommbok. Tabmuma
JIOTyCTUMBIX 3HaueHui. JloBepuTenbHbIi nHTepBasl. OOpaTHAs
3a/1aya 1o OMpPEAENIEHUIO J0CTaTOYHOIO YUCIa OMBITOB

Koppensauus Teopun u 3KCIIepuMEHTaIbHBIX JaHHBIX. Kpurepuit
@umepa. OnpeneneHne KOppeIsul pacueTHON U
AKCIIEPUMEHTAIBHON BeIWYMHBL. JIMHENHAs SKCIpece OLleHKa
KOpPEISALIMYA TEOPETUYECKUX U DKCIIEPUMEHTANIBHBIX PE3yIbTaTOB

ATmmpokcuManus pe3yabTaToB SKCIIEPUMEHTOB C IENbIO MTOTYYCHUS
OMITUPUICCKUX 3aBUCUMOCTEH. MGTO)I HaMMCHBIINX KBaJpPaTOB.
KOMGI/IHI/IpOBaHHaH SKCIIOHCHIIMAJIbHO- CTCIICHHAasA 3aBUCUMOCTD -
¢dbynakuus ['paHoBckoro

Onucanue PE3YIbTATOB SKCIICPUMCHTOB € TIOMOIIBIO MOJIMHOMOB

Pa3zpaboTka 060011eHHOTO TEXHIYECKOTo pemieHus. [Touck
uHpopmanuu. BeI60p KOHKPETHOTO TEXHUYECKOTO PEILICHHS.
DopMyIUPOBAHNE UCXOAHON TUNOTE3bI. [IpoBepKa NCX0MHOM




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-HCCICI0BATEILCKON ACITEIbHOCTH

(HauMeHOBaHME JUCIUILTHHEI (Y4eOHOTO Kypca))

Pazned, Moapasnen, Tema Buabl yuedHo#i padoThl Heobxoaumpble Dopmbl Pexomennye
MoAayJIb KonrakTHas padora CamocTosiTe1bHast pagoTa MaTepHajIbHO- TeKylero mast
(B yacax) TeXHHYECKHe KOHTPOJIs JuTeparypa
BCero @opMbl IPOBeEIeHUS JIEKIUH, dopmbl pecypchbl (Ne)
5 3 E naﬁopaTgpm,lx, NMPaKTHYECKHX opraHuzauMu

- % E - £ 3aHATHI, MEeTObI 00yUeHHUs], 5 CaMOCTOSITeTLHOMI

E g g : E. g [%eanmyloume NpHMeHsIeMY10 g paboTsl

g H g g 00pa3oBaTeILHYI0 TEXHOJOTHIO 2

= | B F
Wcropus pa3Butus HaykH, 3 Jlexmust 4

=
2 CoBepIIeHCTBOBAaHHE TOKAPHOI 3 [IpakTiueckoe 3aHsTHE 4 12,3
% onepauuu. [IepBrlii aTamn - onucanue
§ JMMTHUPYIOLIETo IToKa3aTelst. AHaIN3
é curyanun. opMyIpoBaHHe HayIHBIX
g nesei u 3axad
o
5 JE COBepUIEHCTBOBAHHE TOKapHOH 3 [pakTnyeckoe 3ansaTre 4 123
m = omepanuu. Btopoit asram -  mouck
§ § urdopmanuu. Paspaborka 0600IEHHOTO S
% q:)[ TEXHUYECKOTO PEIICHUS a
% § COBEpIICHCTBOBAHHE TOKAPHOM 3 [Ipakriyeckoe 3aHsTHE 4 _& 123
E i oneparuu. Tperuii oTam - BEIOOP 8—4
2 E KOHKPETHOTO TEXHUYECKOTO PEIICHHS. -
o ; DopMympoBaHUE HCXOXHOH THITOTE3bI §
§ g CoBepIIEHCTBOBAHKE TOKAPHOI 3 [pakTuueckoe 3ansnTHE 4 8 1,2,3
g é onepanyu. UeTBEPTHIN 3Tall - TOArOTOBKA 8
E cE uccienoBanuit. [IpoBenenue g
L é HCCTeIOBaHUM =
)
E Ef’>; CoBepIIEHCTBOBaHHE TOKAPHOU 3 IIpaxTuueckoe 3anaTue 4 12,3
g bl onepanuu. [IaThlif 3Tan - 06paboTka
[% Ppe3yabTaTOB UCCIIEAOBAHUM
% CoBepIICHCTBOBAaHHE TOKAPHOI 3 [Mpaktuueckoe 3ausnTHE 4 1,2,3
= onepauuu. llecroii orar -
53 DopMynupoBaHUE BEIBOJIOB U
) NPEUIOKEHUH 110 BHEIPEHUIO
© Ppe3yIbTaToB




[IpoBenenue u 00paboOTKa pe3yIbTATOB HAYYHBIX UCCIICIOBAHMIMA

DKCHepHMEHTaIbHbIC HCCIIEJOBAHUS.
JIaGopaTOpHBIil U MPOU3BOICTBEHHBII
skcrepuMeHT. Teopernueckue
uccienoBaHus. JInatypHo-NIaTeHTHbIC
HCCIIeIOBaHUS

Jlexuus

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

Jlexuus

MHorodakTOpHBIit IKCIIEPUMEHT.
TlonHBINA ¥ YaCTUYHBIHA YKCIIEPUMEHT.
MatemaTH4ecKoe IIaHUPOBAHHE
MHOTO()aKTOPHOTO KCIICPUMEHTA.
O0e3pazmMeprBaHue BETUYUH

Jlexuus

JpoOHbIe perIuKu. XapaKTepUCTHKH
IpOOHBIX peruinK. HackIeHHbIH OMbIT,

Jlexuust

KoMIo3uInoHHbIH 11aH TpEX(HaKTOPHOTO
skcnepuMenTa bokca-Yuicona.

Jlexuust

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

IIpakTHueckoe 3anaTue

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:
IIbE303IeKTPHIECKHe IPeoOpa3oBaTely,
ITHEBMOAIIEKTPOKOHTAKTHBIE JATYNKH,
TEH30PE3UCTOPbI, HHIYKTHBHEIC JATYHKH,
TOKOBUXPEBbIE JATIHKU

Jlexumst

1,23

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

Jlexumst

IIpumenenne BM npu npoBeieHHN
9KcrepuMeHToB. Hay4nble mpuOopsl,
coBmecTiMbIe ¢ DBM. ABTOMaTnyeckas

Jlexuust

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
BeJIMUMHbL. 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-
CTeIeHHast 3aBUCUMOCTD - (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 TEXHHYECKOTO PelICHHUS.
DopMynIupoBaHUE UCXOAHOM THIIOTE3bI.
IIpoBepka MCXOAHOM rUnoTe3bl. AHAIU3 U
0OBSICHEHHE PE3YIIHTATOB.
DopMyIIMpOBaHKE BHIBOIOB U BHEJIPEHHE
pe3ysbTaToB

Jlexius

1,23

Hroro:

32

32

144

80




5. Kputepun u HOpMbI TEKylIero KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAlNH

@DOpMBI TEKYIIETO KOHTPOJIS

YcnoBus JOITYCKa

Kpurtepuu 1 HOpMBbI OLIEHKH

[IpakTrueckas pabota

BrinonHenue
MPaKTUYECKUX padOT

«3a4TEeHO»: paboTa BBINOJIHEHA B COOTBETCTBUU C METOANYECKUMU
yKa3aHUSIMH, 0OpPMIIEHA TPAMOTHO, CTYACHT TEXHUYECKU MPABHIBLHO
dbopMyIupyeT OTBETHI HA paCCMaTPUBAEMbIE BOITPOCHI.

«HEC 3a4TCHO» pa60Ta BBIITOJIHCHA C OH_II/I6KaMI/I, CTYACHT HC UMCECT
MPEACTABJICHHUA O paCCMAaTPUBACMBIX BOIIPOCAx

Pedepar

Hanucanue pedepara

«3auTeHO»: TeMa pedepara MOIHOCThIO PACKPBITa, OhopMIIeHA TPAMOTHO,
CTYACHT TEXHUUYECKH MPaBUILHO (OPMYIHPYET OTBETHI HA pacCMaTpUBaEMbIe
BOITPOCBHI.

«HE 3aUTEHOX»: TeMa pedepaTa HE PaCKpPHITA.

dopma npoBeneHUs
MIPOMEXKYTOYHOM aTTECTAIUU

VYcnoBus nomycka

Kputepun u HOpMbI OLIEHKH

3aueTr

Brinonnenue
MPaKTUYECKUX padoT,
BBITIOJTHEHUE pedepara

«3aYTEHO» [TonHble ¥ MpaBUIIbHBIE OTBETHI HA BCE BOIIPOCHI.
He3naunTenbHble OMIMOKH WM HEYBEPEHHOCTD B
OTBETax.
«HE 3a4TEHO» OTBeThI Ha BOIIPOCHI HE CHOPMYITUPOBAHBI.
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6. Kputepun u HOpMBbI OLIEHKH KYyPCOBBIX padoT (IIPOEKTOB)

VY4eOHbBIM MJIAHOM MO JaHHOM TUCHUIIMHE KYPCOBBIX pabOT (MIPOEKTOB) 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
TOKapHOW OTEpaIni.

2 JIuTeparypHO-IaTEHTHBIE UCCIEIOBAHUS C LIETBI0 COBEPIICHCTBOBAHUS
dbpe3epHOoit orepalvu.

3 JIuTepatypHO-IaTEHTHBIE UCCIEOBAHUS C LIETBI0 COBEPIICHCTBOBAHUS
pPAcTOYHOM OmNepaInu.

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

5 JIuTepaTtypHO-ITaTEHTHBIE UCCIICOBAHMUS C IIETBI0 COBEPIIICHCTBOBAHUS
TEPMUYECKON 00pabOTKM METAJJIOB.

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

7 JIuTeparypHO-IaTeHTHBIE UCCIIEIOBAHUS B 00JIaCTH TEPMOCUIIOBOM
00pabOTKN MaJOKECTKUX JICTANICH.

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

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

10 JIuTepaTypHO-NIaTEHTHBIC UCCIICAOBaHUS B 00J1aCcTH 00pabOTKHU
II1yOOKUX OTBEPCTHI.

11 Pa3paboTku crucTeMbl aBTOMATHYECKOTO YIPABJICHHS TIPOLIECCOM
MEXaHUYECKOW 00pabOTKH JeTaeH.

12 HccnenoBanust ypoBHS U pacrpeielIeHUs] OCTAaTOYHBIX HAMPSKCHUH B
JIETaNISIX.

13 UccnenoBanus Tenaopu3nueckux sBICHUN Ipu 00paboTKe METAIIIOB
pe3aHueM.

14 Pa3paboTka TEXHOJOTUYECKUX CIIOCOOOB MOBBIIICHUS
AKCIUTYaTallMOHHBIX CBOMCTB JIETAJIC MAIVH.

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

16 Pa3paboTka MaTeMaTHYeCKON MOJIEININ MPOIECCa MEXaHUYECKOU
00pabOTKH JeTaNeH.

17 Pa3zpaboTka MeTo10B 00pabOTKM METAIIOB pe3aHUEM C
JOTIOJTHUTEIHHBIM BO3JICHCTBUEM HA 30HY PE3aHMS.

18 HccnenoBanue BIUsSHUS OCTaTOYHBIX HAPSKEHUN HA HAAEKHOCTD U

AKCIJIyaTaIlMOHHBIE CBOMCTBA MAJIOKECTKUX JCTAJICH.




19 JIutepaTypHO-NIaTEHTHBIEC UCCIE0BAHUS C UEIbI COBEPIICHCTBOBAHUS
TEXHOJIOTHH 00pabOTKH MPOCTPAHCTBEHHO-CIIOKHBIX TOBEPXHOCTEH.

20 KoncrpynpoBanue nporpecCMBHOM TEXHOJIOTHUECKOW OCHACTKU U y3JI0B
TEXHOJIOTHYECKOT'O O60py,Z[OBaHI/ISI.

21 .HI/ITepaTypHO-HaTGHTHLIC ucciaeaoBaHusd ¢ OEIbO COBCpHIGHCTBOBUaHI/ISI
CUCTCM aBTOMATHYCCKOI'O YIIPABJICHHUA ITPOLCCCAaMU MCXAHHYICCKOU
00pPabdOTKH.

22 HCCHCI{OB&HI/IG KaueCTBa HOBerHOCTeﬁ ,Z[GTaJIeﬁ MalllvH IIPH PA3JIINYHbIX
MeTo1ax 00paboTKH.

23 JlutepaTypHO-NIaTEHTHBIE UCCIEIOBAHUS C LEIbI0 COBEPIICHCTBOBAHUS
IIPOTSHKHOU ONIEpalliH

24 JInTepaTypHO-IAaTEHTHBIE UCCIIENOBAHUSA C LIENBIO
COBEPILIEHCTBOBaHUA3YyO0(pe3epHOl onepaluu

25 .HI/ITepaTypHO'HaTeHTHBIe HCCICAOBAaHU C ICIBIO COBCPIICHCTBOBAHUA
TJIOCKONLIN()OBAILHON OnepaIiuu

26 .HI/ITepaTypHO'HaTeHTHBIe HCCIICAOBAaHU C OCIIBIO COBCPIICHCTBOBAHUA
CBGpJIPIJ'IBHOIZ OIICpalnun

27 JIutepaTypHO-TIATEHTHBIEC UCCIEOBAHUS C LEIBbI0 COBEPIICHCTBOBAHUS
pe3b0OHapE3HON Oornepalu

28 JIutepaTypHO-TIATEHTHBIEC UCCIEOBAHUS C LEIBbI0 COBEPIICHCTBOBAHUS
OTiepaIui BBICOKOCKOPOCTHOTO (hpe3epoBaHuUs

29 JlutepaTypHO-TIAaTEHTHBIE UCCIICAOBAHUS C LIEJIbI0 COBEPIIICHCTBOBAHUS
TOPIIEBOTO (hpe3epOBaHUS

30 JlutepaTypHO-TIATEHTHBIEC UCCIIEAOBAHMS C LIEJBI0 COBEPIICHCTBOBAHUSA
BHYTPUILIU()OBATBLHON ONepaIiuu

31 CBo0OoHasa TeMa.

8. Bompocs! k 3auery
Ne n/nn Bonpocsl
1 3aKOH pa3BHUTHS HAYKH.
2 OmnpenenieHre HAYYHBIX UCCIICIOBAHUH.
3 Kiraccudukaryst Hay4HBIX HCCIIEIOBAHUH O CIIOCOOY UX MPOBEICHUSI.
4 Knaccudukanmst HaydHbIX NCCIETOBAHUI UCXO U3 UX IIEJIEBOT0 Ha3HAYCHUSI.
5 Knaccudukanmst HayqHbIX UCCIIETOBAHMI 1O CTEMEHN OXBaTa 3a/ad.
6 Bupl sKcriepiMEHTaIbHBIX HCCIIETOBAHUH.
7 JIOCTOMHCTBA U HEJAOCTATKHU Ja00OPATOPHOTO SKCICPHUMEHTA.
8 JlocTOMHCTBA M HETOCTATKH NPOU3BOJICTBEHHOI'O SKCIIEPUMEHTA.
9 Otxiuk. OYHKIMS OTKIIHKA.

10 OnH0GhaKTOPHBIN SKCIEPHUMEHT.

11 Jlnana3oH BappUpOBaHUSI.

12 WHTepBan BappUPOBaHMS.

13 JlerepMHUHUPOBAaHHBIN SKCIIEPUMEHT.

14 JloBepUTEIbHBIN HHTEPBAIL.

15 Br160opouHbIii cTaHIaApT.

16 Kpurepuii CtbroneHTa.

17 CpenHee 3HaUYCHUE OTKIIUKA.

18 MHOrohakTOpHBIN SKCIIEPUMEHT.

12




19

[ToHbBIN MHOTO(AKTOPHBIN YKCIIEPUMEHT.

20 OxcnepuMeHT «KpecTtom».

21 YactuaHbIi MHOTO()AKTOPHBIN IKCIIEPUMEHT.

22 Inau sxcnepumentos 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 AJITOPUTM MPOBEJACHUS HAYYHBIX HCCIICTOBAHUI

31 Hayunoe HampaBieHue

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 BappUpOBaHMSI.

40 WHTepBan BappUPOBAHMS.

41 DKCITPECC OLIEHKA TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX PE3YJIHTaTOB

42 Meton HaMMEHBIINX KBaJAPaTOB

43 Anmnpokcumanus pe3yjabTaToB 3KCIIEPUMEHTOB
C LIJIIO MOJIYYEHUs] SMIUPUUYECKUX 3aBUCUMOCTEN

44 Onucanue pe3yabTaToB KCIEPUMEHTOB € ITOMOLIbIO MOJIMHOMOB
pu 00paboTKe (HaKTOPHBIX IKCIIEPUMEHTOB

45 JIOCTOMHCTBA U HEJIOCTAaTKH J1JAOOPAaTOPHOTO SKCIIEPUMEHTA.

46 JIOCTOMHCTBA ¥ HETOCTATKH MPOU3BOACTBEHHOT'O IKCIIEPHMEHTA.

47 JluteparypHble Hay4HbIEe UCCIIEI0OBaHMS

48 Teopernyeckre Hay9IHbIE UCCIIETOBAHMSI

49 OKcliepUMeHTaIIbHbIE HCCIIEJOBAHUS

50 OO6001IECHHBIH aTOPUTM POBEICHUS HAYYHBIX HCCIIEJOBAHUMN

51 Hayunas tema

52 Hayunast mpo6iema
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9. ®oH/ OLIEHOYHBIX CPEACTB /Il POBeIeHNs MPOMEKYTOUHOM aTTecTallul

OﬁyanO]J_ll/IXCH o IMCIHMUIIJIMHE

9.1. ITacopt GoHIa OLIEHOYHBIX CPEJCTB

Ne Kontponaupyembie pasaenbl (TeMbl) Koa konTposmmpyemoi HaumeHoBaHne

n/n JAUCHUITUHBI KOMIIeTeHIINH (UJIM ee | OIIEHOYHOI0 CpeACcTBa

4acTH)

1 Monyinb 1. CoBepiiieHCTBOBaHHUE [1K-2, IIK-10 OT4eT O BBITOJHEHUIO
TEXHOJIOTHYECKUX TIPOIIECCOB C MPAKTUIECKOTO 3aJaHUs
HCIIOJIb30BaHUEM PE3y/IbTaTOB HAyYHBIX 1
HUCCIIEIOBAaHUN «CoBepIIICHCTBOBAHKE

OTepaIum»
OTueT Mo BHITIOTHEHHUIO
MPAKTHYECKOTO 3a/1aHuUs
2 «O6paboTka
pe3ybTaTOB
JKCIIEPUMEHTAIBHBIX
HCCIICIOBAHUIN

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

pe3yJIbTaTOB HAYYHBIX UCCIEAOBAHUN

MPAKTUYECKOTO 3aaHuUs
1
«CoBepIIeHCTBOBaHHE
oTiepaIum»

OTYeT MO BHIITOJHEHUIO
MPAKTHYECKOTO 3a/IaHUs
2 «Obpabotka
pe3yabTaToOB
AKCIIEPUMEHTATBHBIX
HCCIIEN0BAHUI»

9.2. Tumnosbie

KOHTPOJIbHBIC

3aIaHUS WM MHbIE MAaTEpPHAJIbI,
He0O0XOoUMBbIe /ISl OWEHKH 3HAHHMH, YMEHHWil, HABBIKOB W (HJIM) ONbITA
AeSITeJIbHOCTH, XAPAKTEePU3YWIUMX J3Tanbl (POPMHUPOBAHUSA KOMIIETCHI U B
npouecce 0CBOeHHsi 00pa3oBaTeJILHOM MPOrPaMMbI

9.2.1. llpakTn4yeckue padorsl. [lepeyens pador:

IIpakTnueckoe 3aganne Nel. «CoBepilieHCTBOBAHUE OIEPALIUID)

1. Heap 3aHsATHS:
MMaTEHTHOT'O UCCICAOBAHUS.

dopMupoBaHue

HaBblKa IIPOBCACHHU

2. AJITOPUTM BBINOJIHEHUS IPAKTHYECKOT0 3a1aHUS
N3yunTts npenioKEeHHbIN TEOPETUUECKUN MaTEepUal.

CorynacHo  BapuaHrty
MEXaHUYECKOU oreparuu.

ITPOBECCTHU

JUTEPATYPHO-TIATEHTHOE

JUTEPATypPHO-

HCCIICAOBAHUEC
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3. Oxxunaembplii (e) pe3yabTar (bI): opopmiieHre oTyeTa B Tpedyemom popmare.

No OO0BEKT UCCIEIOBAHUSA
BapuaHTa

1 CoBepIIeHCTBOBAHNE CBEPIJIMIIBHOM orepaluu

2 CoBepiieHCTBOBaHHE PACTOYHON OMepaIiu

3 CoBepiieHCTBOBaHHE NUIH(OBATHLHON ONepaliuu

4 CoBepiiieHCTBOBaHUE (hPE3EPHON OTepaIuu

5 CoBepIleHCTBOBaHKE 3y00(pe3epHoit oneparuu

6 CoBepIeHCTBOBaHNE BHYTPUIILITU(OBAILHOM Olepanuu

/ CoBepllIeHCTBOBaHHE MPOTSXKHOM Omlepaluu

8 CoBeplieHCTBOBaHUE TIIOCKONIIM(OBAIBLHOM onepaun

9 CoBepiieHCTBOBaHHE TOKAPHOW OTepaIiu

10 CoBeplIeHCTBOBaHUE TOPUEKPYTIIONUIM(OBATILHOMN Ollepaluu

11 CoBepilieHCTBOBaHME XOHMHIOBAJIPHOM onepanuu

12 CoBepilIeHCTBOBaHHE MOJIMPOBAJIBHON onepanuu

13 CoBepiIeHCTBOBaHHE TEPMUUECKOM Olepaluu

14 CoBeplieHCTBOBaHUE 3y0OCTPOrajJbHOM onepanuu

15 CoBeplIeHCTBOBAaHUE MIEBEHTOBAJIBHOM ONepaluu

16 CoBepiieHCTBOBaHHE CBEPIMIILHOM ONepaIinu

17 CoBepIlIEHCTBOBAHKNE PACTOYHOM ONepaIuu

18 CoBepiiieHCTBOBaHUE NUTM(OBATILHON ornepanuu

19 CosepiiieHCTBOBaHUE (hpe3epHOil oriepauu

20 CoBepiieHCTBOBaHHE 3y00o(pe3epHOit onepanuu

21 CoBeplieHCTBOBaHME BHYTpHUILIU(OBAIBLHOM Onlepaluu

22 CoBeplIeHCTBOBaHME MPOTSKHOM onepaluu

23 CoBepIrieHCTBOBaHUE TUIOCKONUTM(OBATHHOM ONIEpaIiu

24 CoBepIlIeHCTBOBAHKNE TOKAPHOI1 ONepain

25 CoBepI1IeHCTBOBAHNE TOPLEKPYTIIONUIM()OBATLHOMN Onepanuu

26 CoBeplIeHCTBOBAHNE XOHUHIOBAJIbHOW ONIEPALIMH

27 CoOBEpIIEHCTBOBAHKE MOJUPOBAIBHON ONIEpalluy

28 CoBeplIeHCTBOBAaHUE TEPMHUUECKON onepariuu

29 CoBepIlIeHCTBOBAaHKE 3y0OCTPOTrabHOM Onepaiuu

30 CoBepIIICHCTBOBAHKE IMIEBEHTOBAJILHON OMepariuu

IMpakTuyeckoe 3amanue Ne2, «OOpaboTka pe3yJbTaTOB HKCIEPUMEHTAIBHBIX
HUCCIIET0OBAHMIT.

1. Heanb 3ansaTusi: PopMupoBaHHWE HaBbIKa OOPAOOTKH HKCIEPUMEHTATBHBIX
HUCCIIeI0OBaHUMH.

2. AJITOPUTM BBINOJIHEHUS IPAKTHYECKOT0 3a1aHMS
N3yunTts npenioKEeHHbIN TEOPETUUECKUN MaTepUal.
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CoryiacHo  BapMaHTy MPOBECTH  JIMTEPATYPHO-NIATEHTHOE  HCCIIEJOBAaHUE
MEXaHUYECKOU oreparuu.

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

1.HaliTu noBepuTenbHBI MHTEpBal MHOJAud MpHU IPOJOJBHOM TOYEHHM Bana auamerpoM 36MM (mpoBenu 6
OTIBITOB).

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

OO WIN|F-

2.BcneacTBre dKCIIEPUMEHTA M3MEPUIIA MOMEHT Chilbl TpeHus. OO0paboTaTh pe3ysibTaThl MO0 KPUTEPUIO TPYOBIX
OIIINOOK.

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

OB IWIN(F

3.Hp0Be}IeHHLIe OKCTICPUMECHTAJIbHBIC UCCICIOBAHUA ONTMCBIBAIOTCA CHC}IyIOHIeﬁ 3KCHOH€HLII/IEUILHOI>1
3aBUCHUMOCTBIO:

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

O0paboTaTh pe3yabTaThI IO METOAY HAUMEHBIINX KBAAPATOB.
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

2.IIpu WCIBITAHMM THIOBOTO Yy3Ja BaJi-BTYJIKA HMCCIENYeTCs Harpy3ka Ha oOpasibl. [ToJyueHBl ClEAyHOLIne
3aBUCHMOCTH:

p=f(W) — npaktuueckas

P=f(W) — teopeTrnueckas

i i pip H Pij, 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 BausHUE TTyOUHBI IUTH(oBaHus Ha cuiny 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 TOBEPUTEIbHBIA HHTEPBAl MaKCUMAbHOI

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 OIIHOOK

Ra,Mxm

0,08

0,32

0,25

0,32

0,08

0,63

1,25

0,25

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

0,63

3.Anma3HoeBbImaxknBanne posmkoB u3 cranu [IX15 (HRC, 63-64). MccienoBanue BIUSHUS CKOPOCTH U 110JIa4l

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

20m/MuH < V < 40M/MuH

0,052mMmM/06 < S < 0,08Mm/06
N X1 XZ Xl'XZ Y
1 + + + 0,5
2 - T - 0,63
3 " - - 0,55
) - - T 0,60

Omnucarb PE3YAbTATHI OKCIICPUMEHTOB C ITOMOIIBIO ITOJIMHOMA.

Bapuanm Ned
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1.V3Meputh OBEpUTEIBHBIN WHTEPBAJ HAPYXXKHOTO JUAMETpa Bajla C 3BOJBBEHTHBHIMH mutHIlaMu. [IpoBexeno 13
OTIBITOB, CpelHee 3HaUeHHe nuamerpa cocraBmsier 120,03mm, cpepHexBaapaTmaHoe oTkiIoHeHHe 0,93,

2.IIpoBOAMINCH WCTBITAHHUSA TOPMO30B IIPH CKOPOCTSIX CKONBXKCHHUA Vo max=120M/C, maBieHmsx 2,5 Mra.
HccnenoBanu TemMrepaTypy Ha MOBEPXHOCTH TpeHHs. [1omydeHsl cleyoline 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
NFRPWINFPWINIFPIWINFPIWIN| P |—

O06paboTaTh pe3yabTaThl IKCIIEPUMEHTa COrTIacHO Kputepuio durepa.
3.IIpon3BecTH 3KCIPECC—OIEHKY TEOPETHYECKHX M IKCHEPUMEHTANbHBIX Pe3ylIbTaToB (CM. ycioBue 3amadu Ne2).
CraenaTh COOTBETCTBYIOIINE BBIBOJIBL.

Bapuanm Ne5

1.0OnpenenuTs MHTEpPBal BapbUPOBAHUS W JIOBEPUTENbHBIH MHTEpBaJ JUaMeTpa BEPIIMH 3YObeB JUI 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~ lwiNEFZ

2.IIpoBeny IPOYHOCTHBIE HCIIBITAHUS TEXHUIECKOTO ATFIOMUHHS (PAacdeT BRITOIHUTH MO KPUTEPHUIO TPYOBIX OMIMOOK
¢ JOBepHTEbHOM BeposTHOCTHIO 0,9).

N Oy 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.YucToBoe TOUEHHE KECTKUX BajioB auamerpom d=40mm u3 cranm 45 pesuamu u3 ciuaBa T15K6. MccnenoBanue
BIIMSIHUS TJTYOMHBI U CKOPOCTH PE3aHUS HA CTOWKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60m/MuH < V < 80M/MuH
0,Imm <t < 1mm
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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 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.Ilpn rubke npoBosioku auamerpoM 6MM U3 craaun X20H80 momydeHbl mpakTUdeckas M TEOpeTHYecKas
3aBucumoctu paauyca rudar=f(W) u R=f(W) cootBetctBeHHO. O6paboTaTh Pe3ynbTaThl SKCIICPUMEHTA COTTACHO
kputepuro duiepa.

I’ii, MM Riix 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

FNQ F2VY 1) PN NG 20N 1N N NG PPOR T N N

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

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

OnucaTh pe3ynbTaThl SKCTIEPUMEHTOB C TIOMOIIBIO TIOJTMHOMA.
Bapuanm Ne7

1. OnpenenuTh HOBEpUTENBHBINA HHTEPBAJ INTyONHBI 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. BeimonHuTh HCCICA0OBAHNUEC TBEPAOCTU 6p0H31:I IO KPUTCPUIO prGI)IX OIIHOOK C ﬂOBepI/ITCHLHOﬁ 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

Cm-?
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 HAUMCHBIITUX KBAIPATOB.

Bapuanm Ne§

1.Ilpn uummdoBanuu cranmu 20X, NpOBOAMIM H3MEpPEHUS] KayecTBa IIOBEPXHOCTHOTO  CIIOSL.

CpCAHCKBAAPATUIHOC OTKIIOHCHUEC U ,E[OBepI/ITeJ'ILHHﬁ HWHTCPBAJI, €CJIN:

n Ra, Mkm 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 N[O D|WIN|F|D

3.Iloay4ricTOBOE M YHUCTOBOE TOUYEHUE HAPYKHOU IMIMHAPUISCKON TOBEPXHOCTH. VccrnemoBaHue BIMSTHUS

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

0,05MM/06 < S <0,4MM
N X1 XZ Xl'XZ Y
1 + + + 0,5
2 - + - 0,25
3 + - - 0,45
4 - - + 0,32
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OmnmcaTh pe3ybTaThl SKCIICPHMEHTOB C TIOMOLIBIO ITOJIHHOMA.
Bapuanm Ne9

1.0mpenenuTs AOBEpUTENBHBIA HHTEPBal BPEMEHH, KOTOpPOE IMOTpeOyeTcs Ha TOKApHYI0 00pabOTKy BTYIKH.
T.,=14,31mun; N=15; 5;=5.142Mun

2.I1py numdoBaHUM DIMHUHAETS UCCIEAYETCS TEMIIepaTypa B 30HE KOHTAaKTa 3arOTOBKH M HIIM(OBAaJIBHOTO 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
1244 125,3
125,7
126,0

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

w|N| k| Blw|N| R D w| N [

O0paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COTIIacHO KpuTepuio duiepa.

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 0,5
4 11,39 11

O06paboTaTh pe3yabTaThl 10 METOAY HANMEHBLINX KBaPaTOB.
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

OO |WIN|F|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 Ujj, MM Uii,MM

1 0,13
0,20 0,16

0,17

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

N
Rlw|N| R 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—OIEHKY TEOPETHUECKIX W AKCIEPUMEHTAIBHBIX Pe3yIbTaToB (CM. ycioBue 3amadnm Ne2).
Crenatb COOTBETCTBYIOLINE BBIBOIBI.

Bapuanm Nell

1.Ilpu nuthe cruiaBa 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 (pe3epoBaHne MIOCKUX MOBEpXHOCTEU. McciieoBanue BIHMSHUS CKOPOCTH WM TIyOWHBI pe3aHHs Ha
[IEPOXOBATOCTb.
N=22R,=f(V:t)
20m/MuH < V < 40M/MuH
0,5Mm <t<15mm

N X1 X, XX, Y
1 + + + 0,25
2 - + - 0,4
3 + - - 0,5
4 - - + 0,32

Onwcath pe3yabTaThl SKCIICPUMEHTOB € TOMOIILIO TIOJTHMHOMA.
Bapuanm Nel2

1.0npenenuTs MHTEPBAJ BapbUPOBAHUS W JJOBEPUTEIbHBIH MHTEPBAJ JHaMeTpa BepIIUH 3yObeB ISl KOCO3yObIX
BauioB-1ecrepeH mpu P,=0,9 u n=6.

D, Mmm
99.030
98.971
99.201
98.894
98.990
99.007

olg|rlwiNFZ

2. BeimonHuTh HCCICA0OBAHNUE TBEPAOCTHU 6pOH3LI O KpUTCPULIO l"py6I>IX O1IKOOK ¢ ,Z[OBCpHTeJ'IbHOﬁ 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.ITIpoBOAMIINCH MCHBITAHUS TOPMO30B IPH CKOPOCTSX CKONBKEHHUS Vi ma—120M/C, naBneHusx 2,5 Mra.

HccrenoBany TeMIepaTypy Ha MOBEPXHOCTH TpeHHs. [ToyueHb! ClIeAyIOIIHe 3aBUCHMOCTH:
t=f(W) — npaktudeckas;

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

NFRPWINRFPWINRFPWINRFPWNFP|—

1344

3

1093

1184,03

O6paboTtaTh pe3yabTaThl IKCIIEPUMEHTA COTJIACHO KpuTepHio duiepa.
3.Iloay4ricTOBOE W YHUCTOBOE TOUYEHUE HAPYKHOU IMIMHAPUISCKOW TMOBEpPXHOCTH. VccrnemoBaHue BIUSTHUS
CKOPOCTH PE€3aHHUs U II0Ja4M Ha IIEPOXOBATOCTb.

N=22R,=f(V;S)

80Mm/MuH <V < 200M/MuH

0,05mMMm/00 < S < 0,4MMm
N Xl X2 Xl.XZ Y
1 + + + 0,5
2 - + - 0,25
3 + - - 0,45
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a : | : | ; 032
Onucatp pe3ysIbTaThl IKCIIEPUMEHTOB C TOMOIIBIO 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

WINIFPWINRFRPWINIRFPWINFP[—

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

O6paboTath pe3yJIbTaThl 0 METOAY HAUMEHBIINX KBaPaTOB.
Bapuanm Nel5

1.0mnpenenurh AOBEPUTENIbHBIA HHTEPBad BPEMEHH, KOTOPOE MOTPEOyeTCs Ha TOKapHYK OOpabOTKYy BTYJIKH.
Tep=14,31mun; N=15; §;=5.142mun

2.BcnencTBre SKCIEpPUMEHTa M3MEPHIM MOMEHT CHIIBI TpeHus. OOpaboTaTh pe3ysbTaThl MO KPUTEPHIO TPyOBIX
OIINOOK.

n W,
HwMm
24,2
14,5
21,6
22,9
23,1
30,2

OB |WIN|F-

3.Hp0Beﬂ€HHLIC 3KCHepI/IMeHTaHI)HI)Ie HCCJICAOBAHHUS OMUCHIBAKOTCA cnenylolueﬁ 3KCHOH€HHI/I&HLHOﬁ
3aBUCUMOCTBLIO:

U=C-e™

N=6

C.m-?
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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 Ilpu nutndOoBaHUH UIMTUHACTSA HCCIEIYEeTCsl TEMIIepaTypa B 30HE KOHTaKTa 3arOTOBKH M IUTH(OBATILHOTO KPyTa.
[MonyveHsl mpakTHueckas u reoperndeckas 3apucumoctu t=f(W) u T=Ff(W) cootBercTBeHHO.

i tiiv 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 -

O0paboTarh pe3ynbTaThl IKCIIEPUMEHTA COTTIaCHO KpuTepuio duiepa.

3.IIpou3BecTr IKCIPECC—OICHKY TEOPETHYCCKUX U IKCICPUMEHTANIBHBIX PE3yJIbTaTOB (CM. yciaoBue 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,mMxm
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 pii, H P, H

1 512,98
513,21 512,99

512,82

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

WIN|FPWIN| P [—
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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 TEOPETHYECKUX M IKCIIEPHMEHTAIBHBIX PE3yNbTaTOB (CM. ycioBue 3amadm Nel).
Craenats COOTBETCTBYIOIIHNE BHIBOIBI.

Bapuanm Nel8

1.HaliTu mOBepUTENbHBIA WMHTEpBAN MOJAYd MPH NPOJOJHLHOM TOYCHHM Baja auamerpoM 36MM (mpoBenu 6
OTIBITOB).

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

COIOAWIN|F

2.Ilpu rubke npoBosokH guamerpoM 6MM n3 cranu X20H80 momydeHbl MpakTHUecKas M TeOopeTHdecKas
3apucumMoctH paguyca rudar=f(W) u R=f(W) cootBercTtBenHo. OOpaboTaTh pe3ynbTaThl SKCIEPUMEHTA COTIIACHO
kpurepuro Oumrepa.

| 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

AIWOIN R WOIN R WIN| P«

3. Uccnenyercst 3aBUCUMOCTD CHIIBI pe3aHust OT IiTyOuHbI pedannsi. KonmdectBo ypoaeit 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 TeopeTHYECKMM HaHHBIM KOHTAKTHBIC AC(POPMAIMU B CYIIIOPTAX TOKAPHBIX CTAaHKOB cocTaBisitoT 80-90%

o0mux nepemenieHnii. BenencTBrue mpoBeaeHUs dKCIIEpUMEHTA TIOIYUYEeHBI cea.3HaueHus (cM. Tab:.). Onpenenurtsb
JOBepuUTeNbHBIN nHTEepBai npu P,=0,9

n F,%
1 90
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83
95
86
89
75

OO (WIN

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

DN |WIN|F|D

3.AnMasHoeBbITIaXHBaHNE poimkoB u3 cranu X115 (HRC, 63-64). UccnenoBanue BIUSHUAS 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
Z 5 . + 0,60

Onwucats pe3yabTaThl SKCIEPUMEHTOB ¢ IOMOIIBIO TIONHHOMA.

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.BBINIOTHATE UCCIIEIOBAHMS IIEPOXOBATOCTH TOBEPXHOCTHOTO CIJIOS IeTaly U3 cTaiuu 45 mocie nundoBaHUs 1O
KPHUTEPHIO IPyOBIX OMNOOK

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.YucToBOC TOYCHHE KECTKUX BaloB auamerpoM 0=40mm u3 cranu 45 pesuamu u3 cuiaBa T15K6. UccnenoBanue
BJIMSTHUS TITyOUHBI M CKOPOCTH PE3aHMsI Ha CTOMKOCTb MHCTPYMEHTA.
N=22 T=f(t;V)
60m/MuH <V < 80M/MuH
0,Imm <t < 1mm
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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,
Hwm
24,2
14,5
21,6
22,9
23,1
30,2

OO B|IWIN(F

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 X3 XX, Y

1 + + + 0,5
2 - + - 0,63
3 + - - 0,55
] 3 . + 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 WCHBITAaHWM THIIOBOTO Yy3Jia Bal-BTYJIKA HCCIEAYeTCS Harpy3ka Ha o0pasubl. [lonmydeHbl clienyromie
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

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

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

NIFRPIWINRFPIWINFPIWIN| P |—

O6pa6OTaTL PE3YJIbTAThI OKCIICPUMECHTA COTJIACHO KPUTCPULO d)nmepa.
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3.IlponsBecTn HKCIPECC—OLEHKY TEOPETHIECKUX W IKCIIEPUMEHTAIBHBIX PE3yIbTaToOB (CM. ycioBHe 3amadn Ne2).
Craenats COOTBETCTBYIOIINE BHIBOIBI.

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.BBINONHATH HCCEOBaHKS LIEPOXOBATOCTH MOBEPXHOCTHOTO CJIOS AETald M3 cranu 45 mocne nudoBaHUs 110
KPHUTEPHIO TPYOBIX OIINOOK

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

OO |NOO OB (W|IN|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; Nn=15; 5;=5.142Mun

2.IlpoBoAMIINCH MHCHBITAaHUS TOPMO30B IIPH CKOPOCTAX CKONBXKEHHUS Vi max—=120M/C, maBmeHusx 2,5 Mra.
HccnenoBanu TeMneparypy Ha OBEPXHOCTHU TpeHHUs. [lomydeHs! clieayromue 3aBUCUMOCTH:

t=f(W) — npaktiyeckast

T=f(W) — teoperuueckast

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
RPIWINFPWINIFPIWINFPIWIN| P |—

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

O0paboTaTh pe3yabTaThl 10 METOAY HAUMCHBIITHX KBAJAPATOB.

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

OO WIN|F-

2.ITpoBesy MPOYHOCTHBIE UCTIBITAHKS TEXHUISCKOTO AIFOMHUHUS (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 nuMdoBanus Ha cuity P,. KonudyectBo ypoBHeit 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

O6paboTtaTh pe3yabTaThl IO METOTY HAUMEHBIITNX KBaIPaTOB.
Bapuanm Ne26

1. Ol'[pC,HGJ'II/ITL ,HOBCpI/ITCHBHBIﬁ HUHTCpBaJ I‘J'Iy6I/IHLI LHEMCHTHUPOBAHHOI'O CJIOA:

n H, mm
1 0,315

30



0,364
0,272
0,436
0,532
0,301
0,245
0,570
0,497

O|o(NoO|O|bhlWIN

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

BIOIN R WOINRFRP(RWIN| P«

3.I1pou3BecTH IKCIPECC—OLCHKY TEOPETHYESCKUX M IKCIIEPUMEHTANBHBIX PE3yIbTaTOB (CM. YCIOBHE 3a1aud Ne2).
CraenaTh COOTBETCTBYIOIINE BBIBOJIBL.

Bapuanm Ne27
1.ITo TeopeTnvecKkM 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. BoInoaHHUTE HCCICAOBAHNUE TBEPAOCTU 6p0HSI)I IO KPUTCPUIO prGLIX OIIIHOOK C ﬂOBCpHTeJ’IbHOﬁ BEPOATHOCTBIO
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.YucToBoe TOUEHHE KECTKUX BajloB auamerpom d=40mm u3 crtanm 45 pestamu u3 ciuasa T15K6. MccnenoBanue
BJIMSIHHS TJTyOUHBI M CKOPOCTH PE3aHHsI Ha CTOMKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60M/MuH <V < 80M/MuH
0,Imm <t<Ilmm
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N Xl Xz Xl'X2 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 ombiToB. OTpenenuTh 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

ONOUTIARWIN|F(D

3.UccnenyeTcs 3aBUCMMOCTD CHIIBI pe3aHus OT IITyOuHbI pe3anusd. KomuuectBo ypoBaeit 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

O6pa6OTaTb PE3YAbTAThl IO METOAY HAMMCEHBIIINX KBAaJIPATOB.

Bapuanm Ne29

1.Ilpu wumdoBannn cranum 20X, NOPOBOAWIM HM3MEPEHHS KadecTBa IMOBEPXHOCTHOTO cjos. Haiitu

CPCAHECKBAAPATUIHOC OTKIIOHCHUEC U }IOBepI/ITeHBHBII)'I WHTCPBAJI, €CJIN:

n Ra, Mkm n Ra,mMxm
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.Ilpu nutndoBaHUM MIMHUHACS HCCIETyeTCsl TeMIepaTypa B 30HE KOHTAaKTa 3aTOTOBKH M NUIH(OBAIBFHOTO KpyTa.

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

| ] tii! H Tii! H
1 1 125,4
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[(FRP|AIWIN|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

Cm-?
N ) 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.HpOBCHI/I HUCCICA0OBAHUA HM3HOCA OTBepCTI/Iﬁ B KOpIIYCC DJJICKTPOABUTATCIIA INMPCAHA3HAYCHHBIC IIOA HAPYXKXHBIC
KOJIbIIa IMMOAIIMITHUKOB KauCHMU . O6pa6OTaTb PE3YIAbTAThI DKCIIEPUMCHTA COTIACHO KPUTCPUTIO (Dnmepa.

[ony4ens! npaktuyeckas 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|FPWINFPWINFPWIN| P [—

0,10

0,24

3.HOJ’Iy‘{I/ICTOBOC n YHUCTOBOC TOYCHHC Hapymioﬁ HHHHHﬂpH‘IeCKOﬁ MOBEPXHOCTH.
CKOPOCTH pE3aHusA U MOJAa4U Ha HICPOXOBATOCTD.

N=2?R,=f(V;S)
80m/MuH <V < 200M/MuH

HCCJ’IC}IOBaHI/IC BJIIUSAHUA

0,05MM/06 < S <0,4MM
N X1 XZ Xl'XZ Y
1 + + + 0,5
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 OIHI/I6KaMI/I, CTYACHT HC UMCCT
MNpEACTABJICHUSA O paCCMAaTPUBACMBIX BOIIPOCAX, 0o pa60Ta HC BBIIIOJIHCHA

34



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 OTpHUIaHUA OTPUIAHHA

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 KaU€CTBEHHbIE

3aKOH OTPUIIAHUS OTPULIAHHS

3aganue Ne3

Kak Ha3bIBaeTcs 3aKOH, KOTOPBIN ONPEAEIIAET OJHO U3 OCHOBOIIOJIATAOIINX
MOHSITUN TEOPUU PEILICHUS U300pETATENIbCKUX 3a1a4 — IPOTUBOpeUne?

1)
2)
3)
4)
5)

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

3aKOH OTPUIIAHUS OTPULIAHUS

3amanme Ned

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

1)
2)
3)
4)
5)

BriGepure oivH U3 5 BApUAHTOB OTBETA:
3aKOH OpraHu3aIuy CUCTEM
3aKOH 3BOIIOIUN CUCTEM
3aK0OH eMHCTBA U OOPHOBI MPOTUBOMOIOKHOCTEH
3aKOH IMepexo/ia KOJIMYECTBEHHbIX U3MEHEHU B KaU€CTBEHHBIE

3aKOH OTPULAHUS 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 opraHu3alyii CUCTEM
2) 3aKOH 3BOJIIOLIMU CHCTEM
3) 3aKoH eAMHCTBA U OOPHOBI MPOTUBOIIOJIOKHOCTEH
4) 3aKoH nepexoga KOJIMYECTBCHHBIX W3MECHECHUI B KAUYECTBCHHbIC
5) 3aKoH OTpULIaHUA OTPHUIIaHHA
3aganne Nel191

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

Bbl()CpHTC OJIMH 13 4 BapUAaHTOB OTBCTA:

0w >

3amanmne Nel92

VYkaxuTe CBOMCTBA TEXHUUICCKOTO 00BEKTA MIPH HICATHHOM TEXHUISCKOM
pEIIEHNH.

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) TexHuueckuit 00bEKT PYHKIIMOHUPYET 0€3 UeIoBeKa
4) Texauueckuit 00bEKT BCE BpEMsI BBITIOIHSET MOJIE3HYIO paboTy
3aganmne Nel193

VYKaxkute CBOMCTBA TEXHUYECKOTO OOBEKTA MPHU UACATBHOM TEXHUYECKOM
pELIEHNUHN.

BI)I(SCI)H'I‘C HECKOJIBKO H3 4 BAapUaHTOB OTBETA:
Pa3mepsl TeXHMUECKOTO 00BEKTa COBMAJAIOT C pa3MepaMu

1)
00pabaThIBAEMOT0 WK TPAHCTIOPTUPYEMOTO 00BEKTA

2) Pa3mepbl TEXHHUECKOTO 00BEKTa MPUOINKAIOTCS K HYJITIO
3) Bpems 06paboTku 00beKTa MpUOIMKaeTcs K HYJIO

KII/I npubnmkaeTcs K €AMHULE, @ PACXO SHEPTUU MPUOIHKACTCS
K HYJIIO

4)
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3amanme Nel94

Pacrnionoxure pPE3YyJIbTaThI HHTCHHeKTyaHBHOﬁ ACATCIIBHOCTU 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

Pacrionoxxure pe3ysibTaThl MHTEIUIEKTYaJIbHOW AEATEIBHOCTH IO CTENICHU
HOBU3HBI OT HAMMEHBIIIETO YPOBHSI K HAUOOJIBIIEMY.

VYkaxure NOPAAOK CIICJOBAHUS BCCX 4 BAPUAHTOB OTBCTA:

[EN

N3o6perenue

N

ITone3nas mogennb
[TpompbltiuieHHBINA 00pasell

IR
= = |~ |~

Hoy-xay

10. O6pa3oBaTe/ibHbI€ TEXHOJIOTHH

B npoueccc M3YUYCHHA JUCHUIINIMHBI HCIIOJIB3YIOTCA JHUCTAHIIMOHHBIC
TCXHOJOI'MHM, TCXHOJIOIHA TPaIUIIHMOHHOI'O OGy‘iGHI/IH (J'IGKI_II/II/I, IMPAKTUYCCKUC

paboThI, CAMOCTOSITENIbHAS padOTa CTYACHTA).

Benymeli gesTenbHOCTH B Mpoliecce OOydeHHs sIBIsieTcsl  ydyeOHas
JEATENIBHOCTh ~ CTYJECHTOB, XapaKTEPU3YIOIIAsACsd  JEUCTBYIOIIEW  CUCTEMOU
MO3HABATEJIbHBIX MPOIECCOB, HAYMHAS C BOCHPUITHS MH(OPMAIMU U 3aKaHYMBas
CIIO)KHEUITUMHU TBOPUYECKUMH TPOILIECCaMHU, CIIOCOOHOCTSIMH OOILEr0 W 4aCTHOTO
XapakTepa, SMOLUMOHAIBHBIMU SIBIICHUSMH, KOTOPbIE MOTUBHPYIOT MHOTHE

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

K ocobennocTsiM o0ydeHust nuciuiuinae «OCHOBBI HAyYHBIX MUCCIIEI0BAHUIN
MO>KHO OTHECTH CPEIHIOI0 HAMOJHSIEMOCTh y4eOHOUM TPYNIbI M, COOTBETCTBEHHO,
MOCTOSIHHOE B3aMMOJICMCTBUE MEXAY CTYJACHTaMU W NPENOAABATEISAM, a TaK XKe

MAaKCHMAJIbHYTO HpI/I6JII/I}K€HHOCTB A3BIKOBOI'O Marepuajia K HpO(bCCCI/IOHaJ'ILHOI‘/JI
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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. [IpakTuueckue pabOTHI BBINOJIHSIOTCA B ayauTopuu. OTYeThl ¢
BBINOJIHEHHBIXIIPAKTHUECKUX PadOT MOATOTABIMBACTCS M 3aMIOTHACTCS CTYACHTOM

CaMOCTOATCIIBHO.

[enp mnpakTHUECKUX palbOT: 3aKpenuTh MNPUOOPETEHHBIE Ha JICKIUAX

TEOpeTHYECKUe 3HaHus. i MpoBeAeHUS TPAKTUYECKUX paOOT UCTIOIb3YIOTCS:

- MCTOAUYCCKHUC PCKOMCHIALIMKU IIO BBIIIOJHCHHUIO ITPAKTHYCCKHUX pa60T JJIA

CTYJIEHTOB Bcex (GopM 00yUueHUs;
- DJIEKTPOHHO-BBIYMCIIUTEIbHBIE MAIIMHBI (TIEPCOHATLHBIE KOMITBIOTEPHI).

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

BBITIOJTHEHHS U 3aITUTHI pedepaToB.

[Tpu peanuzanuu y4eOHbIX KypCOB AUCIUIUIMHBI UCHOJIB3YIOTCS CIEAYIOLINE

TCXHOJIOTHH:

Pazoen  «Cosepuiencmeosanue  mexHon02u4ecKUx  HPOUeEccos ¢
UCNONb306AHUEM  Pe3Y/IbMAMmo8  HAYYHBLIX  UCCAE006AHUI)-  TEXHOJOTHUS
TpaJAuLIMOHHOTO oOyuenus. [lpeamnonaraer TpaJAULMOHHYIO MOCIEIOBATEIbHOCTD
W3Y4YCHUS] MaTepuaia: Ipe/ICTaBlIeHne U 00bSICHEHUE MaTepHraia MmpernoaaBaTesieMm;
CaMOCTOATENIbHOE WHJIMBUIYaJIbHOE BBINIOJHEHHE pedepaTa U MPaAKTUYECKOU
paboThI MpeANnoaaraeT OpraHu3alroo y4eOHOro mpoiiecca, pyu KOTOPOM CTYAEHThI
MPOBEPSIOT, AHATM3UPYIOT WHPOPMAIUIO C TEIbI0 pPa3BUTHUS YMEHUH U

HaBbIKOB.Dopma Tekyiiero KOHTpos pedepat unpakrtuueckas padora Nel.
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Pazoen  «Ilpoeedenue u  oodpabomka  pe3ynomamos  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

TEKYLIEro KOHTPOJIs pedepaT unpakTuieckas padora Ne2.
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11. YueOHO-MeTOAMYeCKOE oOecnieYeHre TUCHUILTHHBI (Y4eOHOro Kypca)

11.1. O6s13aTesibHAA JIUTEPATYypa

bubnuorpaduueckoe onucanue

Tun (yueOHUK, yaeOHOE
nocooue, yueOHo-
METOAMYECKOEe TIocobue,
IIPAKTUKYM, Jp.)

KomnnuectBo B
ounoImoreke

Cubupues B. C. DxcnepuMeHTaNbHBIC
METO/IbI UCCIIEIOBAHUS (PU3UKO-
XUMHYECKUX CUCTEM [ DIEKTPOHHBIN
pecypc] : yueb. mocobue. Y. 1. OcHOBBI
TEOPUU CTPOCHHSI BEIIECTBA U (PU3UKO-
XUMHYecKHX npespaniennii / B. C.
Cubupues. - Cankrt-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-
[TerepOypr : Jlans, 2016. - 208 c. : ui. -
(Yuebnuku nms By3oB. CriennanbHas
mutepatypa). - ISBN 978-5-8114-2006-3.

yuebHoe rocobue

9BC «Jlanb

OCHOBBI HAyYHBIX HCCIEAOBAHUN
[DnexTponHbIi pecypc] : (o0muit Kype) :
yue6. mocobue / B. B. KocmuHs. - 3-e u3z.,
nepepad. u jgor. - Mocksa : PUOP :
NH®PA-M, 2017. - 227 c. : nn. - (Beicuiee
oOpa3zoBanue. Marucrparypa). - ISBN
978-5-369-01464-6.

IIPaKTUKYM

OBC
"ZNANIUM.
comMm"

[TonoBunkuH A. M. OCHOBBI HHKEHEPHOTO
TBOpYECTBA [ DNEKTPOHHBIN pecypc] : yueo.
mocobue / A. U. ITonosunkun. - U3n. 5-¢,
crep. - Cankr-IletepOypr : Jlans, 2017. -
364 c. : . - (YueOHUKH 75 BY30B.
CrennanpHas muteparypa). - ISBN 978-5-
8114-0742-2.

yuebHoe rocodue

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

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  [DJEeKTPOHHBIN
1 pecypc] [yueonuk] / B. M. bype, E. M.
[Tapununa. - Cankt-IletepOypr : Jlans, 2013. -
416 c. : un. - (YueOHuku 1715 By30B. CrienpanbHas
muteparypa). - ISBN 978-5-8114-1508-3.
bopoBkoB A. A. MaremaTuueckas CTaTUCTHKA y4eOHUK 9bC «Jlanb»
[DnexTpoHHBIH  pecypc] yaeOHuk / A. A.
2 bopoBkos. - U3x. 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. TyranGaes, B. T
Kpynus. - Cankr-IlerepOypr : Jlans, 2011. - 224
c. : wi. - (YueOHuku ans By30B. CrenumaibHas
mutepatypa). - ISBN 978-5-8114-1079-8.
e ipyrue (poHIbI:
Mecrto
Tun (yueOnuk, yuedHoe XpateHust
Ne nocodue, y4eoHo- (MeTOMHYECKHU A
u/n bubanorpaguyeckoe onucanue MeToaHYecKoe nmocooue, KAGHHET
NPaKTHKYM, ay/Ano-,
BHU/I€ONIOCOOMS H /P.) rlc(f;)q())jil})cl;:;
OMOIMOTeKH M
Ap.)
1 Kypnan ped. «BectHuk Hayuno-texnuueckuii xxypHan| Ilnardopma
MaIInHOCTPOCHUS» eLibrary
2 Kypran «MetammooOpaboTkay Hay4no - TexHn4eckuit [TnaTdopma
KypHaI eLibrary
3 "Kypnan «CTUH» Hay4no - Texanueckuit [Tnarpopma
KypHa eLibrary
4 DKypHan «ManmHOCTpOUTENb)» HayuHo - TexHnueckuit [TnaTdopma
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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
0M0JIMOTEeKH N
ap.)
KypHAI eLibrary
Kypraan «BecTHUK MarHUTOrOpPCKOro
yP p [Teproauueckoe [Tnardopma
3) rOCy/1apCTBEHHOI'O TEXHUYECKOTO .
HAy4YHOE W3/1aHue eLibrary
yHusepcutera uM. [.1. Hocosa»
COT'JTACOBAHO
Jupextop Hay4yHOI OMOIHOTEKH A.M. Acaea

« » 20 .
MII

(noonucy)

(U.0. Pamunus)
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11.3. Ilepeyenn pecypcoB HHGPOPMAITUOHHO-TEJIEKOMMYHUKANMOHHOMI
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
OuOIMOTEeKH, TMPEAOCTaBIsieTcs BCEM  IOJIb30BAaTeIsIM B CBOOOJHOM  pEXUME  —
http://window.edu.ru.

3. HHTepHeT-0mOMmMoTeka  00pa3oBaTeNbHBIX  W3JIaHWM, B KOTOpPOHM  coOpaHbI
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

No Haumenoeanue I10 Koauuecmeo | Pekeuzumul 002060pa (0ama,
n/n JUUEH3U HoMmep, CPOK Oelicmeust)
1 Windows 1398 Hozosop Ne 690 om 19.05.2015¢.,
CpOoK Oeticmsus - 6ecCpoUHO
2 Office Standart 1398 Tozoeop Ne 727 om 20.07.20162.,
Ccpox deticmeus - 6ecCpoOUHO
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http://window.edu.ru/
http://www.edulib.ru/

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

OCYyILeCTBJICHHSI 00pa30BaTEJILHOI0 MpoLecca Mo AUCHUILIMHE (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’

KoanuyecTBo
MOCAJ0YHBIX MECT]

KomnbroTepHslii kiacc.
YueOHas ayIuTopus s
MPOBEICHUS 3aHATHI
JICKIMOHHOTO THIIA.
YyeOHasg ayTUTOpUS A
MPOBEACHUS 3aHATUN
CEeMUHAPCKOTO THIIA.
YyeOHas ayTuTOpHUs AT
MPOBEACHUS 1a00PaTOPHBIX
pabot. YueOHas ayauTopus
JUTSL KypCOBOTO
MPOEKTUPOBAHUS
(BBIMOJTHEHNS KYPCOBBIX
pabot). YueOHas ayutopust
JUISL TIPOBEJICHUSI TPYIIIIOBBIX
Y MHIUBUTyaIbHBIX
KOHCYJIbTAIMi YueOHas
ayJAMTOPHS JIJIsl IPOBEICHUS
3aHATUM TEKYILEro
KOHTPOJISL 1
MIPOMEXYTOUHOM
arrecranmu. (E306)

IlepenocHoii mpoekTop,
3KpaH, KOMIIbIOTEPHBIN CTOJI,
CTOJI IPenoaBaTeIbCKHM,
CTYJN, AOCKa ayAUTOpHAs,
CTOJI YYEHUUECKUU
nByxMecTHbIi, [TK

445020, Camapckas
0011, . TompsTTH, yiI.
Bbenopyccxkas, 16B
no3uiys mo TIT Ne9,
3 srax, (E-306)

52,9

[y
a1

Y4ebOHast ay JUTOpHS TS
MPOBEICHUS 3aHATHI
JIEKIIMOHHOTO THIIA.
YuebOHast ayJuUTOpHS A
MPOBEJCHUS 3aHATUN
CEeMUHAPCKOTO THIIA.
YyeOHas ayTuTOpHs A
KypCOBOT'O IPOEKTUPOBAHUSI
(BBITIOJIHEHNUS] KYPCOBBIX
paboT). YueOHas ayuTopust
JUISL TIPOBEJICHHS TPYIIIIOBBIX
Y MH/IUBUTYJIbHBIX
KOHCYJIbTallui. YueOHas
AyAUTOPHS JUIS IPOBEACHHS
3aHATUI TEKyILEero
KOHTPOJIS 1
IIPOMEXKYTOUHOM
arrectaruu. (E-309)

Crou npenogaBaTeNbCKU,
CTOJIBI YICHUYECKUE
JIByXMECTHBIE (MOHOOJIOK) ,
CTYJ, IOCKa ayAUTOpHAS
(MmenoBas), kadenpa,
HPOEKTOP, IKPaH, MPoIeccop

445020, Camapckas
0011., T. TonmpsTTH, Yi1.
Bbenopycckas, 16B
mo3utus mo TIT Ne20,
3 srax, (E-309)

71,5

66

KomneroTepHslii Ki1acc.
ITomemenue s
CaMOCTOSATENTFHON pabOTHI.
YueOHas ayTuTopus s
MIPOBEJICHUS 3aHATUI
CEeMUHAPCKOTO THIIA.
VYueOHast ayauTopust uis
KypCOBOT'O IIPOEKTHPOBAHUS
(BBINOJIHEHNUS KYPCOBBIX
pabot). Yuebnas ayuropus
JUISL TIPOBEZICHUS TPYTIIIOBBIX
Y HHIWBHUYaJIbHBIX

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 Y4eOHBIX
Ka0uHeToB, 1a0opaTopuii,

MAacCTepPCKHUX H Ap.
00BbEeKTOB [JIs1 IPOBEACHUSA

NPAKTHYECKUX H

J1a00paTOPHBIX 3aHATHH

IlepeyeHb OCHOBHOI'O
o0opynoBaHus

daxkTHyecKuii agpec
yueOHbIX KaOHHeTOB,
Jabopartopuii,
MAaCTepCKHUX U JIp.

ILnomanp, M

KoaunuectBo
MOCAJ0YHbIX MECT)

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