(dhenepanbHOE rOCYyIapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICILIETO 00pa30BaHUS
"TONBATTUHCKUI rOCyJ1apCTBEHHBI YHUBEPCUTET"

b1.B./J1B.02.01

(wugp oucyuniurwvy)

PABOYASA ITPOTPAMMA JUCHUIIINHBI
METAJUVIOPE KYIIUE UHCTPYMEHTBI U UTHCTPYMEHTAJIBHASA
OCHACTKA

110 HaITPaBJICHUIO IMOATOTOBKHU

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI'MYECKOE OBECITEUEHUE
MAIINHOCTPOUTEJIBHBIX ITPON3BO/ACTB

(koI ¥ HaMEHOBaHHUE HAIIPABIIEHUS MOATOTOBKH, CIIEIHaIbHOCTH B cooTBeTcTBUM ¢ PI'OC BO)

NPOEKTUPOBAHUME TEXHOJIOTMYECKHUX ITPOLHECCOB

(HampaBJIEHHOCTH (IPOQHIIB))

®dopma 00ydeHUS 3a09Has
T'ox HabGopa 2017

FacnpeaejgeHre 4acoB JMCIHUIIJIMHBI 10 ceMeCTPpaM M BHJIaM 3aHATHN (I10 Y4E€OHOMY IJIAHY)

KoumnuecrBo 3ET 6
Yacos no PYII 216
Buabl KOHTPOJIA HA IK3aMeHbI 3aueTnl Kypcosbie Kypcosbie Koutpo.tbHbie
Kypcax NPOEKTHI paboThI (M[,’,af;:;’:mﬁ
¢opMbI 06yueHus1)
4
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 6 6
Jlekuuu 12 12
JlaGopaTopHble
IpakTuyeckue 8 8
KonTakTHas pagora 20 20
Cawm. pabora 192 192
KonTpoan 4 4
Hroro 216 216

TonpstTa, 2017




Pabouas mporpamma cocrasiena Ha ocHoBaunu @I'OC BO u yyeOHOTO 11aHa HampaBJIeHUs TOATOTOBKH
(cermansHOCTH) 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECTICUeHNEe MAIIMHOCTPOUTEIBHBIX

MPOU3BOJICTB

PeuensupoBanue padoueii nporpaMMbl AU CHMILIMHbBI:

OtcyrcTByeT

Peneunsent

VYueOHas (pabouas) mporpamma ofo0peHa Ha 3acenanuu kadeapsr OTMIT
(mpoTokon 3acenanus Ne_ 5 ot « 20 » despans _ 2018 r.).

(OOTIJICHOCTITG, JUeHOE 36GHUE, CITIeNEHb) (fi00TCE)

« » 20 1.

Cpok neiicTBus padoueil nporpaMMbl AUCUMILIMHBI 10 «_»

[Iporokoun 3acenanus kadeapnl Ne OT «__»

[Ipotokoun 3acenanus kadeapsl Ne OT «__»

[Ipotokoun 3acenanus kadeapsl Ne OT «__»

(.0 Danwmiz)

20_ .
20 1.
20 T
20 r.

YTBEPXIAIO

3aBenyromuii kadempoit «O0opyaoBaHUE U TEXHOJIOTUH MAITUHOCTPOUTEIHHOTO MPOU3BOICTBAY»

« » 20 . H.10. Jlorunos

(noonucw) (U.0. Pamunus)



AHHOTALIUA
AUCUMILNIUHBI (Y4e0HOI0 Kypca)

b1.B./1B.02.01 MeTa/iopeskyuiue HHCTPYMEHTHI H HHCTPYMEHTAJIbLHAs OCHACTKA
(MHzAEKC M HAaMMEHOBaHHUE AWCIUIUINHEI (Y4eOHOro Kypca))

1. Heanb 1 3a1a4M U3y4YeHUs JUCHUILIMHBI (Y4e0HOI 0 Kypca)

llenr — moaroToBka OakanaBpa, BIAJICIOIIET0 COBOKYIHOCTBIO METOAOB, CPEACTB,
Cnoco0OB M MPUEMOB,  HANpPaBICHHBIX  HAa  CO3JaHUE M  MPOU3BOJCTBO
KOHKYPEHTOCTIOCOOHON MaIllMHOCTPOUTETBLHON TPOTYKIIUH.

3amaun:

1. Hayuute BbIOMpaTh Iie€CO00pa3HbIE HHCTPYMEHTAJbHbIE MaTe€pUabl IS
00pabOTKH pe3aHreM Pa3InYHbIX KOHCTPYKIIMOHHBIX MAaTEPHAIIOB;

2. HayuuTh Ha3Hauath 11e51€c000pa3Hble YIIIbl PEXKYILIETO JIe3BUs B 3aBUCUMOCTH OT
TpeOOBaHU K TOYHOCTU U KaueCTBY IOBEPXHOCTEH JeTanu;

3. Hayuuts BbIOMpAaTh MHCTPYMEHT, OOOPYAOBaHUE U CPEICTBA TEXHOJIOTUYECKOTO
OCHAILIEHUSA Ui pealn3alid TPOU3BOJCTBEHHBIX M TEXHOJIOTHYECKUX TPOLIECCOB
M3TrOTOBJICHUSI MAIIMHOCTPOUTENIBHBIX U3ICTUH.

2. Mecto nucuuminHbl (yuedHoro kypca) B ctpykrype OIIOII BO

HNannas aucuuruinaa (yueOHbI Kypc) oTHocuTcs K biioky 1 «luciuruinabl
(Momynu)» (BapuaTHUBHAS YaCTh).

Juciuruineel, ydeOHble Kypchbl, Ha OCBOCHHMHM KOTOpBIX OaszupyeTcsl IaHHas
muciuiuinHa (yueOHbll kypce) — «HauepratenbHas reoMeTpus U MHXEHepHas Tpaduxay,
«CormnpoTHuBiIeHNEe MaTepuanoBy, «Benenue B npodeccuioy.

JuciuIuinHbl, yaeOHbIe KYPCHhI, ISl KOTOPBIX HE0OXOAUMBbI 3HAHUSI, YMEHUS,
HaBBIKH, IPUOOpPETaeMbIe B PE3yJIbTATEe U3yUYECHUS TAHHON AUCIMIUIMHBI (Y4eOHOro Kypca)
— «MeTamopexyine cTaHkn», « TeXHOIOTUsl MalIMHOCTPOCHUS».

3. IlnanupyemMble pe3yabTaThl 00y4YeHHsl MO JUCHUIJINHE (Y4eOHOMY KYpCY),
COOTHECEHHbIE ¢ IJIAHMPYEeMBbIMH pe3yJdbTATAMH OCBOEHHS 00pa30BaTeJbHOI
NporpamMmbl

dopmupyembie U Ilnannpyembie pe3yabTaThl 00y4eHHsI
KOHTPOJIUpYyeMble

KOMIIETEH N H

— CrIocOOHOCTD | 3HATh: KIaCCU(PUKAIMIO U OCHOBHBIE (PM3UKO-MEXaHUYIe-
OCBaMBaTh HA MPAKTUKE | CKUE XapaKTEPUCTUKU COBPEMEHHBIX MHCTPYMEHTAJbHBIX
U COBEPILICHCTBOBATH | MATEPHAJIOB, a TAKXKE TEOPETUUECKHUE OCHOBBI pacyeTa
TEXHOJIOTUHU, CUCTEMBI U | T1€JIECO00PA3HBIX MApaMETPOB PEKYIINX HHCTPYMEHTOB
CpeIICTBAa MAIIMHOCTPO- | OOIIETO Ha3HAYEHUSI U HUHCTPYMEHTOB, pa0OTAIOIINX
UTEIbHBIX NPOU3BOACTB, | METOJOM KOMUPOBAHUS
y4acTBOBAaTh YMeTh: BBIOpAaTh MHCTPYMEHTAIBHBINA MaTepHua, odecre-

B pa3paboTKe U | YMBAIOIIMII 1[e1ecO00pa3HbIi MEPUO] CTOMKOCTH MPOEK-
BHEJIPEHUH OINTHUMAaJlb- | TAPYEMOI0 HHCTPYMEHTA, a TaK’Ke BbIOpaTh (paccuuTaTh)
HBIX TEXHOJIOTUH | leiecoo0pa3Hble MapaMeTphl PEXYUIUX HHCTPYMEHTOB
W3TOTOBJICHUS o0lller0 Ha3HAYEHUS U HUHCTPYMEHTOB, palbOTaOIMIKNX
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MallIHHOCTPOUTCIIbHBIX

WU3OCIIHUM, BBIIIOJIHSATD
MEpOIpPUATHUS h(
BBIOOPY

u  3hdexkTuBHOMY
HCITIOJIb30BAHUIO
MaTepHualioB,

o0opyAOBaHUs, HHCTPY-
MEHTOB,

TEXHOJOTHYECKOM
OCHACTKH, CpPEACTB
JIMAaTHOCTHUKH,
aBTOMAaTHU3alluH,
aJITOPUTMOB U
nporpaMMm  BblOOpa U
pacyeToB  mapamMeTpoB
TEXHOJIOTHYECKUX
MPOLIECCOB I HX

peanusarmu (I1K-16)

MCTOAOM KOITMPOBAHUA

BnageTs: HaBbIKaMu pa3pabOTKU 3CKU3HBIX U pabO4HX
IPOEKTOB PEXYIIUX HHCTPYMEHTOB OOLIEr0 Ha3HAYEHUS U
UHCTPYMEHTOB, pa0OTaIOIIMX METOJOM KOMMMPOBAHUSA, U
COIIYTCTBYIOILIEN KOHCTPYKTOPCKON U TEXHOJIOTUYECKON
JOKYMEHTAIINH, a TAK)KE€ HaBbIKAMHU aHAIUTUYECKON U
IPOrpaMMHONM ONTUMHU3ALMH TAPAMETPOB PEKYILIUX
UHCTPYMEHTOB, pa0OTaIOIINX METOAOM KOIMPOBAHUS

TemaTnueckoe cogepkaHue TUCHUILIMHBI (Y4e0HOT0 Kypca)

Pa3nes, moaysb

IHoapasaen, Trema

OO01me noJI0KEHUS

OO0t anropuT™M NPOEKTUPOBAHUS PEXKYIIETO
UHCTPpYMEHTa. DKOHOMUYECKOe 000CHOBaHUE
POEKTHBIX pEelICHUN

OcHOBHBIE TPYIITbl HHCTPYMEHTAJIBHBIX MAaT€pUAJIOB, UX
CpPaBHUTENIbHBIC XapaKTEPUCTUKH U 00IaCTH
IIPUMEHEHHUS

OCHOBHBIE MOJOKEHUS EAUHON TEOMETPUH PEKYILIETO
WHCTPYMEHTA

Pexyimire nHCTpyMEHTHI
o0II1ero Ha3HauYeHUs

TokapHbie pe3Lbl

OceBoil HHCTPYMEHT (CBEpJIa, 3€HKEPHI, PA3BEPTKH)

®pe3bl 00111eT0 HA3HAYCHUS

Pexymue
WHCTPYMEHTHI,
paboTaroIme MeToI0M
KOITMPOBAHUS

DacoHHBIE PE3ILIbI

WHCTpyMeHT Ju1st Hape3aHus pe3b0 (pe3ibl, TpeOeHKH,
METYUKH )

[MpoTsokku mist 00pabOTKM OTBEPCTUI

O61mast Tpy10eMKOCTh JUCUUILIMHBI (YueOHOro kypca) — 6 3ET.

PazpaboTunk mporpamMmsi:

JlonenT, JOII., K.T.H.

JILA. Pe3nukoB

(OondicHOCIb, YUeHoe 36aHue, CeneHy)

(noonucyv) (Pamunus 1.0.)




Paznen, Tloapasnes, Tema Bujabl yueoHoii padoThl Heo0xonqumbie DopMmbI Pexomen
MOAYJIb KonrakTnas padora CamocrosiTesibHasi paoTa MaTepHaJIbHO- TeKylero ayemast
(B yacax) TeXHHYeCKHe KOHTPOJIS JuTepar
BCEro @opMbI IPOBEIEHHST JTIEKIHi, (bopmbI opranmzanun pecypcsl ypa (Ne)
» 5 ’E ﬂaﬁopaTopme, . CaMOCTOSITeTbHOM
s |2 [ Elier Mheromonyenn, | pato
g ‘[é. E = ;‘:e peanusyioniue NpuMeHsieMyIo z
g g E 00pa3oBaTeIbHYI0
TEXHOJIOTHIO
1. KoMnoHeHTHI I'eomerpuueckue 4 4 BebOunap Ha oHnaiin- 48 Nzyuenue LMS-cucrema Tecr [1,2]
npoliecca pe3aHust napaMeTpsl 00paboTKH TUTOLIA/IKE, IUCKYCCUS B BHJICOJIEKIINH 110 Ha OCHOBE Otuer o
U UX [IapaMeTpsl JIE3BUMHBIM UHCTPYMEHTOM yate BeOnMHapa uTOraM BeOHHapa, Moodle, [IPaKTUYECKON
[MpakTryeckas pabora TECTBI JUIs KOMIIBIOTEP padore Nel
Nel CaMOKOHTPOJIS JIU0O IUTAHIIET
BrimonHeHue 100 cMapThoH
MPaKTHYECKUX
3aJIJaHUN C
KOHCYJbTale!
IpernojaBaTens Ha
(hopyme u yepes
KOMMEHTapuH B
3a/laHMsAX
2. Mexanuka 2.1. Kunematuka pe3anust 4 Aynuo-/Buieo- NeKIuu 48 CaMocCTOATENIBHOE LMS-cucrema Tect [1,2]
Ipolecca pe3aHus 3JIEKTPOHHOT 0 yueOHHKa U3ydeHUE Ha OCHOBE
C KOHCYITbTaIeH MaTepHajoB Moodle,
TperoiaBaTens Ha 3JIEKTPOHHOT O KOMITBIOTED
thopyme yueOHHKa ¢ 00 IUTAHIIET
pa3aeneHreM Ha 6o cMapThoH
JIEKIIUH U C TECTAMU
JUISL CAMOKOHTP OISt
10 KaXKIOM JICKIIHH,
aHAJIN3 MTOBEICHUS
0o0yJaymuxcs mpu
riomoru LRS-
CHCTEMBI U
Experience API,
aHaJIN3 TeKyIen
yCIIeBaEMOCTH TIPH




nomouu bPC-
peiitunra

2.2. Jlunamuka pezaHus

Aynno-/Buyieo- TeKInu
JJIEKTPOHHOTO y4eOHHKa
C KOHCYJIbTaluen
nperoyaBaTens Ha
¢opyme
[MpakTryeckas pabora
Nel

48

CaMoCTOATENbHOS
W3y4YEeHHE
MaTepHuagoB
3JIEKTPOHHOTO
yueOHHKa C
paszieneHreM Ha
JIEKIIUH M C TECTAMU
JUTSI CAMOKOHTP OIS
10 KaXKJOH JIEKLIHH,
aHaJIu3 MOBEACHUS
o0y4Jaynmxcs npH
nomoru LRS-
CHUCTEMBI U
Experience API,
aHaJIu3 TeKyIen
yCIIEBaEMOCTH TIPH
niomoru bPC-
peiTuHra
Brimonnenue
MPAKTUIECKUX
3aJJaHUN C
KOHCY/IbTalMel
mpernogaBaTess Ha
(dhopyme u yepes
KOMMEHTapuH B
3aJJaHUASIX

LMS-cucrema
Ha OCHOBE
Moodle,
KOMITBIOTEP
100 IUIaHIIET
160 cMapThoH

Tect
Ortyer o
MPaKTUIECKON
pabote Ne2

[1.2]

3. ®opmon3mMene-
HHE JIC3BUMHOT'O
WHCTPYMEHTA B
mporecce pe3aHust

MexaHnU3MBI H3HAIIMBAHMS

PEXKYIIEro JEe3BUS.
Kpurepuu 3arymienus
PEXKYIIEro HHCTPYMEHTa

Aynuo-/Buieo- TeKIUU
3IEKTPOHHOTO y4eOHHMKA
C KOHCYJIbTallueH
mpernogaBaTess Ha

dopyme

48

CaMocCTOsATENBHOE
HU3ydeHHe
MaTepHAaiOB
3JIEKTPOHHOT O
yueOHHKa ¢
pa3aeneHreM Ha
JIEKIINH U C TECTAMU
JUTSE CAMOKOHTPOJIS
10 KaXKIOM JICKIIHH,
aHaJIN3 [OBEICHUS
00yJaymmxcs npu
oMo LRS-

LMS-cucrema
Ha OCHOBE
Moodle,
KOMITBIOTEP
1100 IIJIaHIIET
6o cMapThoH

Tect

[1.2]




CHCTEMBI U
Experience API,
aHaJIu3 TeKyniei

YCIIEBAEMOCTH TIPH
riomomu bPC-
pelTHHTa

IloaroroBka k
HUTOTOBOMY
TECTUPOBAHUIO

CamocrosTensHoe
n3y4eHue
MaTepHaoB
AIIEKTPOHHOTO
yueOHHKa C
paszeneHueM Ha
JICKIIMU U C TECTaMHU
JUISl CAMOKOHTP OJIsI
10 Ka)KJOM JIEKLIHH,
aHaJN3 MOBE/ICHHS
o0yuaymuxcs npu
nomoru LRS-
CHCTEMBI U
Experience API,
aHaJIM3 TeKylIei
yCIIEBaEMOCTH IIPH
niomoru bPC-
peiTuHra

LMS-cucrema
Ha OCHOBE
Moodle,
KOMITBIOTEP
100 IUIaHIIET
100 cMapThoH

Hrorosoe
TECTUPOBAHUE

[1.2]

HToro:

12

12

192




5. KpHTean N HOPMBI TEKYLIECTI0 KOHTPOJIA U l'lpOMe)KyTO‘IHOﬁ arTrecrammu

@OpMBI TEKYILETO KOHTPOJIS

Ycnosus gomycka

Kpurepun n HOpMBI OLIEHKH

3aiaHus IPOBEPSIEMbIE BPYUHYIO

Jlonyckarorcst Bce

- OLIEHKA «3a4TEHO0» BBICTABIISETCS CTYACHTY, €CJIM OTYET BBIIOJIHEH,
cOpMYIUPOBAHEI OTBETHl HA KOHTPOJILHBIE BOIPOCHI;

- OIICHKA «HE 3a4TEHO» OTUYET HE BHITIOIHEH WJIH BHIOJIHEH C IPyObIMH Hapyllle-
HUSIMU, HEBEPHBIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

dopma npoBeaeHUA
MPOMEKYTOYHOM aTTeCTalN!

VYcnosus gomycka

Kpurepun u HOpMbI OLIEHKHN DK3aMeHa

3auet. UTOTOBBIN TECT.

Hormyckarorcs Bce

«3a4YTCHO»

40 u 6o11ee OaAILIOB

«HEC 3a4TCHO»

Menee 40 OamioB




6. Kputepuu 1 HOPMBbI OLIEHKH KYPCOBBIX PadoT (MPOeKTOB)
KypcoBas pabora (mpoekT) y4eOHbIM IIJIAHOM JTUCIUILIUHBI HE TPEYCMOTPEHA

7. IlpuMepHasi TeMAaTHKA MUCbMEHHBIX PadoT (KypcoBbIX, pedepaToB, KOHTPOJIbHBIX,
pacyeTHO-rpauYEeCKUX H AP.)

Ne /it Tembl

1 [IpoexTupoBaHKUe KPYTIBIX WIH MIPU3MATUIECKUX (PACOHHBIX PE3LOB st 00pabOTKH
CJIO’KHBIX TpoduIieii (BO3MOKHOE YiCIIo BapuaHToB 3aganuid — 1000; Homep
BapHaHTa — TPEX3HAYHOE YMCIIO, BBIIABAEMOE T€HEPATOPOM CITyJaHbBIX YHCEIT;
coJiep’KaHue 3aJaHuil — B puJl. 1)
2 [IpoexTupoBaHue MPOTHKEK 1 00paOOTKH IMITHHIPUIECKAX OTBEPCTHIMA
Pa3IMYHOTO AWaMeTpa U TOYHOCTH U3TOTOBIICHUS (BO3MOKHOE YMCIIO BAPHAHTOB
3aganuii — 1000; HOMep BapuaHTa — TPEX3HAYHOE YHCIIO, BBIIABAEMOE T€HEPATOPOM
CIIydallHbIX YHCEJl; COJIepKaHue 3ajaHuil — B puJl. 1)

8. Bonpocsl k 3auerty

Norim BOIIPOC

1 VYkaxuTe KOMIIOHEHTHI TIpoliecca pe3anus?

2 UYro sBIsSETCS IIaBHBIM HEJIOCTATKOM TIPOIECca Pe3aHus

3 KunemaTruecku IBM)KCHHE IMOJAa4H MPUAAETCS KAaKUM HHCTPYMEHTaM?

4 JIBuKeHUE T0/1auM 3aJ105KEHO B KOHCTPYKITUIO KAKUX HHCTPYMEHTOB?

5 JJist KakuX ornepanui XxapakTepHO MOCTYNATEIbHOE IIABHOE JBUKEHUE
pe3aHust?

6 JIist Kakoro WHCTPYMEHTa Bcerja NpuaaéTcs BpallaTeslbHOE TIJIABHOE
JBIDKEHUE?

7 VYKaxuTe OCHOBHBIE HEJIOCTATKH IIpoIecca pe3aHusi?

8 Yo takoe oOpaboTaHHas, 00pabaTbiBaeMasi MIOBEPXHOCTH M TIOBEPXHOCTH
pe3aHus?

9 Uro BimMsSET HA MPOU3BOIUTEIHLHOCTH MPOIECCa PE3aHUs MPU TOUCHUH ?

10 Urto BiuMsSET HA MPOU3BOIUTEIHLHOCTH MPOIECca pe3anus npu Ghpe3epoBaHUM?

11 OcobOeHHOCTH oTpeieNieHnsl TITyOUHBI pe3aHus IPU CBEPIICHUU OTBEPCTHUS B

CILJIOIITHOM MaTepuaje?

12 UTto BIHSIET HA TPOU3BOJUTEIBLHOCTD MPOIECCa pe3aHus MpU NITU(OBAHUU?
13 Kax onpenenuth ceuenue cpesa nmpu TOUCHUH, Ppe3epoBaHun?

14 Kak onpenenuts ceuenue cpesa npu o0padoTKe 0CEBBIM HHCTPYMEHTOM ?
15 Kakwue yriibl ¥ III0CKOCTH MPU MPOJOIBHOM TOUYCHUU PE3LOM ?




16

Kakue yribl 1 I0CKOCTH MPU MONEPEYHOM TOUEHHUH PE3LOM?

17 Oco0eHHOCTH pacueTa mapamMeTpOB CEUCHUS cpe3a JJisg TOUCHUs?

18 Oco0eHHOCTH pacueTa napaMeTpoB CeYeHUs cpe3a A (ppe3epoBanus?

19 OcobeHHOCTH  pacyeTa IMapaMeTpOB CEUEHMsS Cpe3a i OCEBOro
UHCTpyMeEHTa?

20 Kakue mapameTpsl yUUTHIBAIOTCS AJIS pacueTa BETUIHHBI BPEe3aHUs ?

21 Kakue mapameTpsl yUUTHIBAIOTCS JJIS pacueTa IJIMHBI aKTUBHOTO y4JacTKa
IJIABHOM peKylIeld KPOMKHU ITPOXOAHOTO TOKAPHOIO pe3na’?

22 OO6wenpuHsTas Kiaccu@uKanus BUJI0OB CTPYKKH.

23 Crpyxka Hajioma 0opa3yeTcst pu Kakoil 00padoTke?

24 Kak oOecrieunBaeTcsi paBHOMEpPHOE pE3aHHWE TMPH  IMIMHAPUICCKOM
dbpeszepoBanun?

25 OT 4yero 3aBUCHUT yroJl KOHTAaKTa MPH MHIUHAPUIECKOM (ppe3epoBaHnn?

26 OT wuyero 3aBUCUT MTHOBEHHas TOJIIWHA Cpe3a Ha OTAEITbHOM 3ybe
WIMHJIPUIECKON Ppe3ni?

27 Kax uzmepsoT y muinHIApuIecKoi ¢ppe3bl ¢ BAHTOBBIMU 3yObSIMU OKPY>KHON
mar 3yobeB?

28 OT 4ero 3aBUCHUT YHCJIO OJTHOBPEMEHHO pabOTaIOIINX BUHTOBIX 3yOhCB
UIUHAPHIECKON (hpe3nl?

29 Kak wucnonb3yeTcss 3Haue€HHE HAPYKHOTO JHMAMETpa WHCTPYMEHTa s
pacuéToB?

30 J171s1 4ero uCnoiab3yroT aHaIN3 KUHEMATUKHU MPOIEcca pe3aHus?

31 OT 4ero 3aBUCHUT CKOPOCTh pe3aHus MPU TOYECHUU?

32 OT 4ero 3aBUCUT CKOPOCTh JBIDKCHHS TMOJAa4d TPU TOYCHHH U KaK €e
PacCUUTHIBAIOT?

33 UTto Takoe TeopeTUUeCKuil rnepeder HHCTpyMeHTa?

34 Kaxue mapameTps! mndoBaIsHOTO HHCTPYMEHTA HA MAPKUPOBKE?

35 Oco0eHHOCTH CTPYKK0OOpa3oBaHus Mpu 00pabOTKe XPYNKUX MaTEpUaioB?

36 OT 4gero 3aBUCUT CKOPOCTh pe3anHwsi mpu (Hpe3epoBaHU?

37 OT yero 3aBUCUT CKOPOCTH JIBHKCHHSI TOAAYX NIPH (Ppe3epoBaHUU U KaK €€
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PacCUHUTHIBAIOT?

38 OT 4ero 3aBUCUT CKOPOCTh pe3aHusl IpU 00pabOTKE OCEBBIM HHCTPYMEHTOM ?

39 OT 4ero 3aBUCUT CKOPOCTh JIBUKEHUS MOAAYH NPU 00paOOTKE OCEBBIM
MHCTPYMEHTOM H KaK €€ paCCUUTHIBAIOT?

40 OT 4ero 3aBUCUT CKOPOCTh Pe3aHUsl PU NUTU(POBAHUM?

41 OT 4ero 3aBUCUT CKOPOCTb JIBJKEHHUA MOAAYH NMPU NUTU(POBAHUH U KaK €€
pPacCUUTHIBAIOT?

42 CxeMBbl TPOTATUBAHUS.

43 Cxembl Hape3aHusl pe3bObl.

44 [TapameTpbl 30HBI CTPYKKOOOPA30BaAHUS.

45 BnusiHue pexxuMOB pe3aHus Ha mapaMeTphl 30HBI CTPYKKOOOpa30BaHMUSL.

46 VYron capura. Onpenenenne. 3aBUCUMOCTD OT YCIIOBUM 00pabOTKH.

47 KoadduimenT yronieHus CTpyKKH.

48 Bunel negopmanivu npu pe3aHum.

49 [Iponieccol TpeHUs B 30HE pe3aHUs.

50 [ToxazaTenu mporuecca pe3aHusl.

ol Buael ananuza cTpyxKH.

52 Pacuyer cun pe3zanus npu TOUCHUH.

53 Pacuer TemnepaTtypbl Ipu TOYEHUH.

o4 Pacuer cun pezanus npu ¢ppe3epoBaHUN

95 Pacuet Temneparypsl ipu ¢pe3epoBaHun.

56 Pacuet cun pezanus npu 00pabOTKe OCEBHIM HHCTPYMEHTOM.

o7 Pacuet Temneparypsl mpu 006paboTKe OCEBEIM HHCTPYMEHTOM.

58 Pacuet cun pezanus npu nuindoBaHum.

59 Pacuet Temneparypsl pu mmudOBaHUM.

60 Pacder cun pezanust U TeMrepatypsl A IPOTATUBAHUS U PE3bOOHAPE3aHMs.
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9. (I)OH)I OICHOYHBLIX CPEACTB AJA IIPOBEACHUS IlpOMe}KyTO‘IHOﬁ arTreCcralnmuu oﬁyqammnxcsl
o JMCIMIIJIMHE

9.1. IMTacnopT ¢GoHAA OLEHOYHBIX CPEACTB

Kon
Ne KonTposanpyembie pa3ienbl KOHTPOJIMPYeMOoii HaumenoBanue
n/n (TeMbl) IMCHUNIMHBI KOMIIEeTeHI MU (M1 OLICHOYHOI'0 CPeACTBA
ee YacTH)
1 | UHcTpyMeHTanbHbIE MaTEpUabI. [1K-16 Tecr
Enunast reoMeTpusi HHCTpyMEHTa
2 | Pacuer u mpoeKTHpOBaHNE [1K-16 Tect
(hacOHHBIX PE3LOB
3 | Pacuer u mpoekTHpoBaHue [1K-16 Tect
MPOTSIKEK

9.2. TunoBble KOHTPOJIbHbIE 32/IaHUS WJIM HHbIE MAaTepPHAJIbl, He00X0AUMBbIe Il OLlEeHKH
3HAHM, YMEHH i, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPU3YOIIUX ITAIBI
(¢GopmMupoBaHusi KOMIIETEHIIUIT B MIpoiecce 0CBOeHHUsI 00Pa30BaTeJIbHOM MPOrpaMMbl

9.2.1. llpakTHyeckne padoThI

IIpakTuyeckas padora Ne 1.

Tema: CedyeHue cpe3a nNpu HWIHHAPHUYECKOM (ppe3epoBaHuM NMPsiMo3y0oii ¢ppe3oit
Leab paGoThbl: U3yUUTH NMPOIIECC CHATUS CTPYXKKU MPpU (pe3epOoBaHUU.

3anayu padoThI:

-OIPEJICINTh COOTHOIIICHHE HAMMEHBIIIETO M HAMOOJIBIIIETO CYMMAapPHBIX CPE30B B IIPOIIecce
HUJIUHIPUYECKOTo (hpe3epoBaHus;

- BBITIOJIHUTH OTYET O paboTe.

[Ipu 06paboTKe 3arOoTOBOK MPsAMO3y00il UIMHAPUYECKON (Ppe30oil HaMMEHbBIINN CyMMapHBIN cpe3
COOTBETCTBYET MOMEHTY BXOJa OuYepelHOro 3y0a B oOpabaTbiBaeMblil MaTepuai, a HauOONbIIUN —
MOMEHTY BBIX0J1a 3y0a.

Onpenenure COOTHOIICHWE HAWMEHBIIET0O M HAaWOOJBIIEr0 CyMMapHBIX CpPE30B B IIpolecce
HAJMHIPHYECKOTo (hpe3epoBaHusl.

Heob6xomumeble aiis pacuera naHHbie npuBeaeHsl B Taou. I, 11 u I11.

|. Inamerp ppe3nl

0 1 2 3 4 5 6 7 8 9
D, mm 65 70 75 80 85 90 95 100 105 110

Il. Uncao 3yobeB ¢pe3bl

0 | 1 2 | 3 4 | 5 6 | 7 8 | 9
Z 16 18 20 22 24

I1l. TyOuna pe3anus

12



t, MM 7 8 9 10 11 12 13 14 15 16

IIpakTnueckas padora Ne 2.
Tema: MammMHHOe BpeMsi IPH MHOTOMHCTPYMEHTAJIbLHON 00padoTke Ha ctankax ¢ UITY

Lenabp padoThbl: HAYYUTHCS OIPENEITH y)
MAIHHHOE BpeMs pu pabote \F\l
MHOTOMHCTPYMEHTAJIBHOTO TEXHOJOTHYECKOTO /\
00opyIOBaHUSI. D ‘}7
3agaum padoThbI: '
- U3y4YHTh MEXaHU3M
MHOTOMHCTPYMEHTAIbHON 00pabOTKU; o - . . N —
- ONpeAeNHuTh TOAayy TOMNEPEYHOTO
CyNmopTa Ui OJHOBPEMEHHOW palboThI JBYX ‘,g
pe3IoB;
- BBITIOJTHUTB OTUYET O paboTe.

IIpn 06paboTke 3aroTOBKM Ha CTaHKE C 2(3?
UITY Ha mpoponsHOM cynmopte 1 yctaHoBieH
MIPOXOJTHOM TOKapHBIA pesel], paboTarouuii ¢ Ds1 L_\/’I/
mojiaueit So1, a Ha TIOMEPEUYHOM CYMIOpPTE 2 — _

MOJIPE3HOM pe3el] €O CMEHHOW IUIACTHUHOM,
uMeroLIeH irp rpanei (cM. puc.). B mmane
IJIaCTUHA UMEET BUJ IPABUIIBHOTO MHOTOYTOJIbHHKA.

[Tonpesnoit peserr paboraer ¢ TiIyonHOU pe3anus {, m HaunHaeT pabouyuii xona uepe3 Bpems At
MOCJIe€ TPOXOHOTO.

Omnpenenure, Kako# T0DKHA OBIThH TI0/1a4a TOTIEPEYHOTO CYMIIOPTa So2 (MM/00), 4TOOBI 00a pe3ia

3aKaHYUBaIU PabOYMil X0 OTHOBPEMEHHO.
Bce Benuunnbl, He0OX0aUMBbIE 1)1 pacyeTa, npuBeneHsl B Taodm. I, 11 u 111

|. Pa3mepsbl 3aroTOBKH, MM

0 1 2 3 4 5 6 7 8 9
Do 150 140 130 120 110 100 90 80 70 60
d 140 130 120 110 100 90 80 70 60 50
L 85 80 75 70 65 60 55 50 45 40
Il. YacroTa BpameHusi 3aroToBku, 00/MHH
0 1 2 3 4 5 6 7 8 9
n 200 220 240 260 280 300 320 340 360 380
I1l. dpyrue napamMeTrpbl HATAAKH
0 | 1 2 | 3 4 | 5 6 \ 7 8 \ 9
So1, MM/00 0,4 0,5 0,6 0,7 0,8
t2, MM 4 3,5 3 2,5 2
['maBHBIE YTIIBI (ol 30 45
B IJIaHE, Tpajl. Vo2 45 70
irp 4 3
A7, MUH. 0,10 0,05
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10. O6pa3oBaTeIbHbIE TEXHOJOTUH U METOAUYECKHE YKA3AHNUS 110 OCBOECHU IO THCIIMIJIMHBI
(y4yeOHOro0 Kypca)

B Mponecce N3y4CHUus JUCHUIIIIMHBI UCIIOJIB3YCTCS TCXHOJIOIUA JUCTAHIIMOHHOT'O 06yquH51,
BKJIIOYAIOIIAs B ce0st IepeyeHb 00pa30BaTEeIbHBIX MOYIIEH, IPEICTABISEMbIX C IIOMOIIBIO
CTEeMANTN3UPOBAHHON MH(POPMALIMOHHO-00pa30BaTEIbHOM Cpe/ibl, 0a3UPYIOIIEHCs Ha CPelICTBaxX
oOmeHa yueOHOI nH(pOpManHel Ha pacCTOSHUM ¢ TTOMOIbI0 HTEpHeT.
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11. YueOHo-MeTOAMYecKOe U MH(pOpPMAaLMOHHOE o0ecnieYeHue JUCHUILINHBI (Y4eOHO0r o
Kypca)

11.1.

Oobs13aTesbHas JMTEpPaTypa

Ne
n/n

bubanorpagpuyeckoe onucanue

Tun (yueOHMK, yueOHOe
nocooue, yuedHo-
METOANYEeCcKOoe Imocooue,
NMPAKTHKYM M Ap.)

KoJaudecTBO B
onoJHoOTEKE

Cononenko B. I'. Pezanue metamioB u pexyliue
WHCTPYMEHTHI [ DJIEKTPOHHBIN pecypce] : yueol.
noco6ue / B. I'. Cononenko, A. A. PeDKKHH. -
Mocksa : UHDPA-M, 2016. - 416 c. : m. -
(Bricmiee oopazoBanue. bakaraBpuar). - ISBN 978-
5-16-004719-5.

VY4ebH. mocodue

OBbC "ZNANIUM.
comMm"

OCHOBBI TEXHOJIOTUHM MAITMHOCTPOCHUS
[DnexTponnsblit pecypc] : yueOnuk / B. B. Knennkos
[ mp.]. - MockBa : UH®OPA-M, 2017. - 295 c. : u. A
(Breicmiee oOpazoBanue. bakanaBpuar). - ISBN 978-
5-16-011774-4.

VYuebHnK

OBbC "ZNANIUM.
comMm"

Maranun A. A. TexH0JIOTHS MallIMHOCTPOEHUS
[DnexTponHbIit pecypc] : yaeOHuk / A. A. MaranuH.
- U3x. 4-e, ctep. - Cankr-IlerepOypr : Jlansp, 2016. -
512 c. : un. - (YueObnuku m1st By30B. CrienuanbHas

muteparypa). - ISBN 978-5-8114-0771-2.

VYVuebHnK

9BC "Jlansp"

COT'JTACOBAHO

Jupexrop Hay4qHOIT OMOITHOTEKN

«

A.M. AcaeBa

(noonucw)

» 20 T.
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11.2. lonoJHuTeBHAS JUTEPATYPA U yueOHble MaTepuaJbl (aya1uo0-, BUIe0N0COOHs 1 AP.)

- ponn Hayuynoit ondamnorexku TI'Y:

Tun (yueOHUK, yaeOHOE
Ne nocooue, yae0Ho- Kouu4ecTBo B
- bubanorpagpuyeckoe onucanue MeToAN4YecKoe mocodue,
n/n ondamorexe
NPAKTUKYM, ayJAHO-,
BH/IEONIOCOOUS U JIP.)
Bepeuna JI. 1. Metamoo0paboTka [ DIeKTpOHHBIN
pecypc] : cipaBounuk / JI. U. Bepenna, M. M. 3EC
1 Kpacuos, E. U. ®pankun ; nox obmr. pex. JI. H. CrpapommK "ZNANIUM
Bepeunoii. - Mocksa : UTH®PA-M, 2013. - 320 c. - COM" '
(Bricmiee oOpazoBanue. bakaraBpuar). - ISBN 978-
5-16-004952-6.

11.3. Ilepeyenn pecypcoB HH(GOPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOI ceTH "UHTepHeT"

o Elibrary[DnexkrpoHHblit pecypc] : HayuHas anekTpoHHas 6ubianoreka. — Mocksa : HOb, 2000— . —
Pexxum noctyma : elibrary.ru. — 3arm. ¢ skpana. — f3. pyc., aHrI.

»  SpringerLink[DnekrpoHHbIii pecype] : [0a3a nanubix]. — Switzerland: SpringerNature, 1842— . —
Pexum noctyna : link.springer.com. — 3arJ. ¢ skpaHa. — 3. aHri.

e ScienceDirect[ DneKTpoHHBIN pecypc] : KOJUIEKIUS MIEKTPOHHBIX KHUT m3aarenbcTBa Elsevier. —
Netherlands: Elsevier, 2018— . — Pexxum moctyma : sciencedirect.com. — 3arir. ¢ skpaHa. — SI3.

aHTJI.

11.4. IlepevyeHb NPOrpPaAaMMHOIO0 o0ecTeYeHUst

Ne n/m HaumenoBanue 11O KosmmuecTBo JiMueH3ui PexBu3uTHI J0r0BOpa (1aTa,
HOMeEp, CPOK el cTBHSI)
1398 JloroBop Ne 690 ot
1 Windows 19.05.2015r., cpok aeicTBus -
0eccpovHO

JloroBop 652/2014 ot
07.07.2014 (6eccpouHbIii)

Ne 61935138 ot 28.05.2012
(6eccpouno)

2 Kommnacc-3D 250

3 Office Standart 1398

11.5. Onucanue MaTepHAJIbHO-TEXHUYECKOIl 0a3bl, HEOOXOAMMOM [IJIs1 OCYIIeCTBJIEHUA
00pa30BaTEeJHLHOIO MpoLecca Mo AUCHUIINHE (MOTYJII0)

Ne i/ HaumenoBanme Ilepedyens ocHoBHOro| @akTuyecknii | Iliiomans, | Koauvecrso
000py10BAHHBIX 000py10BaHUA ajgpec y4eOHbIX M2 MOCAT0YHBIX
yueOHbIX KaOUHETOB, Ka0MHEeTOB, MecT
Jadoparopuii, JadopaTopui,
MacTepcKMX H Jp. MacTepCcKuX U
00bEKTOB JJI11 ap.
NpoBeIeHH sl 3aHSITHI
1 Aynurtopus OKpaH 445020, 1
BEOKOH(DEpEeHIIHIA. TEJICBU3NOHHBIN, Camapckas 52
VYuebHast ayuTopus |mupma, o01., T.
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Ne n/m

HaumenoBanue
000py10BAHHBIX
yueOHbIX KAOUHETOB,
Jaboparopmuii,
MacCTepPCKHUX M JIp.
00BEKTOB IS
NpoBeaeHM sl 3aHSATUI

IlepeyeHb OCHOBHOTO
000py10BaHUA

DakTHYCCKHI
anpec y4eOHbIX
KaOMHETOB,
Jaboparopmii,
MACTEPCKHUX U
ap.

Inomans,
M2

K« au4gecTBO
0 CATOYHBIX
MecCT

JUIS TIPOBEJICHUS
3aHATHH JIEKUHOHHOTO
TUMNA. YdeOHas
ayIATOPUS JIs
MPOBEICHUS 3aHATUI
CEMUHAPCKOI0 THIIA.
VYyeOHas ayauTopust
JUTSL TIPOBEJICHUS
TPYIIIOBBIX U
VHIMBUIYyaIbHBIX
KOHCYJIBTALUH.
VYyeOHas ayauTopust
JUTSI TIPOBEJICHUS
3aHATHI TEKYIIErO
KOHTpPOJISL U
MIPOMEKYTOUHOU
atrectaruu (YJIK-
810)

MIPOKEKTOPHI HA
ITAaTHUBE, CTOJI
MIPEIoIaBaTENbCKUH,
CTyI
MPEIoIaBaTENbCKUH,
TpaHCIapaHT-
MEePETKKA,
CHUCTEMHBIN OJIOK

TonpsarTw, yiu.

benopycckas,
16 B

KomnbrorepHsbrit
kiace. [lomenienune
I CAMOCTOSITEIILHON
paboThl. YueOHas
ayIATOpUS AJIs
MPOBEICHUS 3aHATUM
CEMUHAPCKOI0 THIA.
VYueOHas ayauTopust
JUIsl KypCOBOIO
MIPOEKTUPOBAHUS
(BBITIOJTHEHHST
KYPCOBBIX paboT).
YueOHas ayuTopust
JUISl IPOBEJICHUS
CPYIIOBBIX U
VHJIMBUIyaJIbHBIX
KOHCYJIbTALIU .
YueOHas ayuTopust
JUTSl IPOBEJICHUS
3aHATUN TEKYILETO
KOHTPOJISI U
IIPOMEKYTOYHOU
arrecraruu. (I'-401)

Cronsl
YYEHHUYECKHE,
CTYJIbA
yuenunueckue, 11K ¢
BBIXOJIOM B CETh
NuTtepuer

445020,
Camapckas
001, T.
TonpsarTy, yi.

benopycckas,
14

84,8
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