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IHacnopt
(¢oHIa OLIEHOYHBIX CPEACTB
HarpaBjeHue noarotoku: 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEJICTBA
Jucuunnuna: «CTaHKU U HHCTPYMEHTBI».

Tabmia 1
dopmupyem
Ne ble O11eHOUHBIE
I /II Pazzen JUCILUTIIMHBI KOMITeTeHIU MaTepuasibl 1 |KonmdectBo
Y WK UX cpeJiCcTBa
4yacTu
Pasjnen 1. ®usnyeckue 0OCHOBHI Mpolecca VK-1; OIIK- | TectupoBanue,
1 26
[pe3aHus 1; OIIK-5 cobeceoBanue
VK-1; OIIK- | TectupoBanue,
2 |Pa3nen 2. Metamiopexxyiiue CTaHKA 1: OIIK-5 COBECEIOBAHHO 22
. VK-1; OIIK- | TectupoBanue,
3 |Pa3nen 3. CTaHKM TOKApHOM TPYIIIIEI 1: OIIK-5 COBECEIOBAHHO 20
. VYK-1; OIIK- | TecrtupoBanue,
4  [Pa3nen 4. CtaHku Qpe3epHOM TPYIIIIBI 1: OTIK-5 COBECEIOBANTG 30
. VK-1; OIIK- | TectupoBanue,
5 [Pa3gen 5. CTaHKM CBEpPIMIBHOMN TPYIIIIBI 1: OIK-5 COBECEIOBAHHO 28
Pazjnen 6. Cranku nutndoBaabHbIC U VK-1; OIIK- | TectupoBanue,
6 26
ITOBOJOYHHE 1; OIIK-5 cobece0BaHNe
Paznen 7. Cranku crporanbshbie, npoTsikHbie | YK-1; OIIK- | TectupoBanue,
7 22
U J0JIOCIKHBIC 1; OIIK-5 cobeceoBaHNE
Pasnean 8. IIpoexkTupoBanue mpouecca VYK-1; OIIK- | TecrtupoBanue,
8 . 26
MeXaHU4ecKoil 00paboTKH 1; OIIK-5 co0ecei0BaHNE
TectupoBanue, 26
9 Pasnea 8. [IpoektupoBanue npouecca VK-1; OIIK- | cobecenoBanue
MeXaHU4eCcKoi 06paboTKH 1; OIIK-5
PT'P 4
Bcero: 200




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJAUMBIE /I
OIIEHKU 3HAHVH, YMEHUIN U HABBIKOB JIEATE/TbHOCTH
B ITPOOECCE OCBOEHUMA JUCLHUILI/IMHBI

Tabnuija 2 — @opMUpyeMble KOMITETeHIUN

Kop v HauMmeHOBaHMe
KOMITeTeHLIUU

Kog v HaMeHOBaHWe UHAMKATOpa
JOCTVDKEeHUST KOMITeTeHLIUH
(4acTH KOMITETEeHLNM)

OrieHOUHbIe MaTepuasbl
Y Cpe/icTBa

Bce paznennt

YK-1
Criocobex
OCYILeCTBJISITh
KPUTHYECKUM aHa/n3
Mpo0/IeMHBIX CUTYaLUi
Ha OCHOBe CHCTEeMHOT0
MoJIX0/a,
BbIpabaThIBaThH
CTpaTervio AelCTBUM

U[-1yx.1 AHanu3upyeT npobieMHY 0
CUTyaLMio (3aJauy) U BbIZie/isieT ee
0a3oBbIe cocTapsstoLMe. PaccmarpuBaet
pa3/inyHble BAPUAHTHI PeLleHUs
npo0JIeMHOM CUTYaIuH (3a7aum),
pa3pabaThIBaeT aJrOPUTMBI UX
peasn3alyu.
N-2yx.1 OnpepesnsieT U OLjleHUBaeT
MpaKTHUYeCcKue Moc/ieCTBUS BO3MOKHBIX
pelleHuit 3aauM.
NO-3yk-1 OcymectsiiseT
crcTeMaTH3aLuyio HHPopMaLuu
Pa3/IMUHBIX TUTIOB il aHa/IU3a
npo0JieMHBbIX CUTyaluid. BeipabaThiBaet
CTpaTeruto JIeACTBU /1JIs1 TOCTPOeHUs
aJIFOPUTMOB

pelilieHus TTOCTaB/IeHHbIX 3a/ay.
N/-4yx.1 Bnageet HaBbIKaMU
MPOrpaMMHPOBaHUsl pa3pab0TaHHbIX
aJITOPUTMOB ¥ KDUTUUECKOTO aHa/lnu3a
TI0/TyUeHHBIX Pe3y/bTaTOB

Tectuposanue,
CobecenoBanue

Bce pasaeant

OIIK-1 Criocoben
CTaBUTh U pelliaTh
VH)XeHepHbIe U
HayuYHO-TeXHUUeCKUe
3a/1auu B chepe cBOe
rpogeccuoHaIbHOM
J1esiTeIbHOCTU U HOBBIX
MeXAUCLIATITMHAPHBIX

HaripaBJ/IeHUM C
HCITI0/Ib30BaHEM
eCTeCTBeHHOHAYUHBbIX,
MaTeMaTUUeCKUx U
TeXHOJIOTUYeCKUX
Mo/jenei

N -1omk-1 JeMoOHCTpUpyeT 3HaHUs
OCHOBHBIX TIOHATHN U (PyHJaMeHTa/IbHbIX
3aKOHOB (DM3UKH, IPUMEHSIET METO/IbI
TEOPeTUUYeCKOr0 Y SKCIIePUMEHTaIbHOTO
rccaefioBaHus (PU3MUeCKUX siBJIeHUH,
TIPOL[ECCOB ¥ 0OBEKTOB
NO-20mk-1 [lpumeHsieT meTozbl
TEOPeTUUYECKOT0 U 3KCIIePUMEHTa/IbHOTO
HCCIeJOBaHUSI 00bEKTOB, TIPOL[ECCOB,
SIBJIEHUM, IPOBOJUT SKCIIEPUMEHTBI 110
3a/laHHOM MeTO/IUKe U aHa/Iu3upYyeT Ux
pe3y/bTaThl
N -30mk-1 3Ha€T OCHOBHBIE MIOHATHS U
3aKOHBI XUMUH, CITI0COOEH 00BSICHATE
CYLL[HOCTb XMMHUYECKHUX SIBJIEHUHU U
TMPOLIeCCOB
N -40mk-1 3HaeT OCHOBBI MaTeMaTHKH,
crioco0eH Tpe/[CTaBUTh MaTeMaTHUeCKoe
onucaHue MPOoLeCCOB, UCT0/Ib3yeT HaBbIKU

MaTeMaTHUYeCKOT0 OITUCAHMS

TectupoBanue,
CobecenoBanue

MOZIe/TMPyeMOro rporiecca (00beKTa) st




pellieHus1 MHKeHepHbIX 3a7au
N-50nk-1 Ycrionb3yeT dhu3uko-
MaTeMaTUUeCKUH armapar it pa3paboTKu
MPOCTBIX MaTeMaTUUYeCKHUX Mojesieln
SIBJIEHUH, TPOLIECCOB ¥ 00BEKTOB TIPU
3a/IaHHBIX [IOMYILLEeHUSX U OTPaHUYEHUSIX
N-60mk-1IIpumensieT a1 pelueHus
9KO0JIOTHUECKHUX MP00JIeM UHKEeHEPHbIe
MeTO/ibl U COBPeMeHHbIe HayUHble 3HaHUS
0 MPOEKTaxX U KOHCTPYKLUSIX TEXHUUECKUX
YCTPOMCTB, TIpelyCMaTpHUBaIOIIMX
COXpaHeHHe 5KOJIOTUYECKOT0 PaBHOBECHSI

OIIK-5 Criocoben Bce pa3nennl
[IPUMEHATH N-1onk-s [Ipumensier nHCTpyMeHTapyi
VHCTPYMeHTapui VIH)KeHepHbIX, HAyYHO-TeXHUYeCKUX
bopmanuzanuu 3a/lau, UCM0JIb3yeT NIPUKJIaZHOe

VH)XeHepHBIX, HAy4YHO- | MporpaMMHoOe obecrieueHre Mpy pacuere,
TeXHUUYeCKMX 3a/lay, | MO/Ie/TMPOBAHHH U TPOEKTUPOBaHUH
UCII0/Tb30BaTh TEXHUUECKUX 00BEKTOB U
NPUKJIaZIHOE TEXHOJIOTMYECKUX TTPOLIECCOB Tectupoanue,
MporpaMMHOe CobecenoBanue
obecrieueHue Mpu
pacuere,
MO/Ie/TMPOBaHUH U
MPOEKTUPOBAHUU
TEXHUYECKUX 00bEKTOB
Y TEXHOJIOTHUYECKHX
TIPOLIeCCOB

O1eHOYHBbIEe MaTepHaJ/Ibl U CPe/ICTBA /I/IA MPOBePKHU ChopMHPOBAaHHOCTH
KOMIIeTeHIUMI

Komnslorepnoe tecrupoanue (TCk)
®oHJ TeCTOBBIX 3aJaHMI VIl TEKYLIEro KOHTPOJIA 3HAHMI

Pa3nen 1. ®usuyeckue 0CHOBBI NPOLIECCa Pe3aHUs
KonTposanpyemble KoMneTeHIMH (MJIM UX YaCTH):

- Croco0eH OCYHIECTBISTh KPUTUYECKHH aHalM3 MPOOJEMHBIX CHTYyallMii Ha OCHOBE
CHUCTEMHOTI'0 I0JIX0/1a, BeIpadaThIBaTh cTpareruto Aeicteuii (YK-1);

- crioco0eH CTaBUTh U pellaTh MHKeHepHbIe M HayYHO-TeXHUYeCKHe 3aJaur B chepe cBoei
npoeCCUOHATILHOW  [1eITeIbHOCTU UM HOBBIX  MEXJUCLIMIUIMHAPHBIX — HampaBleHUd C
WCMO0/Ib30BaHKEM eCTeCTBeHHOHAyUHbIX, MaTeMaTUueCcKuX U TexHojaornueckux mogeneit (OITK-
1);

- criocobeH IPUMEeHSITh MHCTPYMeHTapuid (popMar3aliii MHXKeHepHBIX, HayuHO-
TeXHUYeCKUX 3a/lad, MCT0JIb30BaTh MPUK/IaJHOe MporpaMMHoe obecrieyeHre py pacueTe,
MOZIe/TMPOBAaHHUH M TTPOEKTHPOBAHNH TeXHUUECKNX 00BEKTOB M TEXHOTOTUUECKHX ITPOL[eCCOB
(OIIK-5)




Buibepume npasunvrwiti omeem

TBepaocTh pexylero HHCTPYMEHTA HAXOAUTCH B Ipeaeaax oOT
+62...64 HR¢

20...40 HR¢

40...50 HR¢

20...40 HB

Cnoco0HOCTH HHCTPYMEHTAJIbHOI0 MaTepPHasia COXPAHATH IPH HArpeBe CBOI0 CTPYKTYPY U
cBOlicTBa (Mpex/ie BCero TBEpA0CTh), HeOOX0AUMbIE /I Pe3aHusl 3TO:

+ TeMIOCTOUKOCTB;

TEIJIONPOBOIHOCTD

M3HOCOCTOMKOCTD

MIPOYHOCTH

Cnoco0HOCTH HHCTPYMEHTAJIbHOI0 MaTepuaaa OTBOJAMTH TEIIO0 3TO:
TEIJIOCTOMKOCTb;

+TEIIONPOBOJHOCTH

M3HOCOCTOMKOCTh

MIPOYHOCTD

CnocoOHOCTh MHCTPYMEHTAJBLHOI0 MAaTepHaJia CONPOTUBIATHCH Pa3pylIeHUI0
HCTHPAHHEM:

TEIIOCTOMKOCTD,

TEIJIONPOBOHOCTh

+HU3HOCOCTOMKOCTh

IIPOYHOCTh

Ha pucynke nosunus 1 nokasana:

+ oOpabaTbIBaeMast MOBEPXHOCTH
oOpaboTaHHasi TOBEPXHOCTh
MOBEPXHOCTh pE3aHUs
MOBEPXHOCTh KAaCaHWUs

Ha pucynke no3uuus 2 nokasana:



oOpabaTbiBacMasi HOBEPXHOCTH
+ 0OpaboTaHHast TOBEPXHOCTh
MIOBEPXHOCTh pE3aHUs
MOBEPXHOCTh KaCaHWUs

Ha pucynke no3unusi 3 moka3ana:

oOpabaTrbeiBaeMast TOBEPXHOCTH
oOpaboTaHHasi TOBEPXHOCTh

+ MOBEPXHOCTh PE3aHUs
MTOBEPXHOCTh KacaHHs

Kparuaiimee paccrosinne Mexay o0padoTanHoii 1 00padaTbIBaeMoii MOBEPXHOCTAMU HJIH
rJiyOMHa BHeJPEHHUs Pe:Kyliero Jie3Busi B MaTepHuaJl 3ar0TOBKH 3TO:

+ ryOouHa pe3aHus

CKOPOCTb PE3aHHUs

nojaya

CTOMKOCTh HHCTPYMEHTA

IIyTh B eAMHUIY BpEeMEHH TOYKH PeKYyLIeH KPOMKH HHCTPYMEHTA OTHOCUTEJIbHO
3arOTOBKH B HAIIPABJICHUH IJIABHOI'O ABHKEHHUS ITO:

riyOuHa pe3aHus

+ CKOPOCTB pe3aHus

nojada

CTOMKOCTh HHCTPYMEHTA

Paccrosinme, npoiiieHHOEe pesKyLieil KPOMKO HHCTPYMEHTA B HANIPaBJICHUHU
BCIIOMOraTeJbHOI0 JABUKEeHHS Pe3aHUs 32 BpeMs LMKJA IVIABHOIO ABUKEHUS Pe3aHMA:
ri1yOuHa pe3aHus

CKOpOCTb pe3aHus

+ nogava

CTOMKOCTb HHCTPYMEHTA



Bpemsi KM3HEHHOI0 LHUKJIA MHCTPYMEHTA, BpeMs 0T Ha4yaJja padoThl 10 ePeTOYKH ITO:
rjiyOuHa pe3anus

CKOpOCTb pe3aHus

nojaya

+ CTOMKOCTb UHCTPYMEHTA

Ha pucyHke nmoka3an ooumii B TokapHoro pesuna. Yacts pe3ua |; Ha3bIBaeTcsi:

+crepkeHb (eprkaBKa)

pabouasi 4acTh (r0JIOBKA)

nepeaHsst MOBEPXHOCTh
BCIIOMOTaTeNbHAas 3aHss1 TOBEPXHOCTh;
nepeaHsst TOBEPXHOCTB;
TJIaBHOE PEXYIIEe JIE3BUE;
BCIIOMOTATEIHHOE PEeXKyIIee JIE3BHE;
BEpILIMHA pe3Iia.

Ha pucyHke nmoka3aH ooumii B TokapHoro pesua. Yactb pesna |, Ha3piBaercsi:

CTEpXKEHb (JepKaBKa)

+paboyast yacTh (IrOJOBKA)

nepeaHss MOBEpXHOCTh
BCIIOMOTaTeNbHAs 3a/IHSIS1 TOBEPXHOCTH;
nepeaHss MOBEPXHOCTb,
TJIABHOE PEXYIIIEe JIe3BHE;
BCIIOMOTATEIbHOE PeXyIllee JIe3BUE;
BEpIIMHA Pe3IIa.

Ha pucyHnke nmokasan o0uuii Bua TokapHoro pesua. Yacro pe3ua nozuyus I Ha3piBaercs:



+ ryaBHas 3a/(HsS TIOBEPXHOCTH;
BCIIOMOrarcjibHas 3aJiHss1 IOBEPXHOCTD,
NIepeHsSE TOBEPXHOCTB;

TJIAaBHOE PEXKYIIIee JIC3BUE;
BCIIOMOTATEIIbHOE PEXKYIIIee JIC3BHE;
BEpIIIKMHA pe3Iia.

Ha pucyHke nmoka3an o0umii BuJ TOkapHoOro pesua. Yactb pe3ua no3uyus 2 Ha3bIBaeTcs:

TJIaBHAs 3aJIHSs TIOBEPXHOCTH;
+ BCIioMorarejbHas 3aHAA TOBEPXHOCTD,
niepeHss MOBEPXHOCTD;
TJIaBHOE PEXKyIIIee JIC3BUE;
BCIIOMOTaTEeNIbHOE PEXKYIIIEe JIE3BUE;
BEpIIIMHA pe3Iia.

Ha pucyHke nmoka3an ooumii BuJ1 TokapHoro pesna. Yactb pe3ua nozuyus 3 Ha3bIBaeTcs:

PR |
Al

TJIaBHAs 3aJIHSs TTIOBEPXHOCTH;
BCIIOMOrarejibHas 3aJiHs IOBEPXHOCTD,
+ TepenHss NOBEPXHOCTh;
TJIaBHOE PEXKYIIee JIC3BUE;
BCIIOMOTATEILHOE PEXKYIIIEe JIC3BHE;



BEpILMHA pe3lia.

Ha pucynke nokasan o01muii Bua TokapHoro pesua. Yacrb pe3na nozuyua 4 Ha3biBaeTcs:

4 I
APl

TJIaBHAs 3aJIHss1 TIOBEPXHOCTH;
BCIIOMOrarcjibHas 3aJiHss IOBEPXHOCTD,
HIEpEIHSSI TOBEPXHOCTD;

+ IJIaBHOE peKyIIee JIE3BUE,
BCIIOMOTATEIIbHOE PEXKYIIIee JIC3BHE;
BEpIIIKMHA pe3Iia.

Ha pucynke noka3zan o01mmii BUJ TOKapHOro pesua. Yacrs pe3una nozuyus 5 Ha3pIBaeTcs:

FARR |
Al

IJIaBHAs 3a]IHSASI IOBEPXHOCTB;
BCIIOMOT'aTeIIbHAS 3aHss IOBEPXHOCTD;
HIEepeHsA TOBEPXHOCTE;

[JIABHOE pEeXYIILEe JIE3BUE;
+ BCIIOMOTaTEIIbHOE PEXKYILEE JIC3BUE;
BEpIIMHA pe3La;

Ha pucyHnke nokasan o01muii BUA TOKapHOro pesua. Yacrb pe3na nozuyua 6 Ha3biBaeTcs:
s 4 3

TJ1aBHaA 3aJHs MOBECPXHOCTD,

10



BCIIOMOTaTeNbHas 3aHSsI TOBEPXHOCTH;
HepeaHSSI TOBEPXHOCTB;

TJIABHOE PEXYIIIEe JIE3BHE;
BCIIOMOTATEIbHOE PEXKYIIIee JIC3BHE;

+ BepLIMHA pe3la.

Ha PUCYHKE IMMOKa3aHbI YIJIBI TOKAPHOI'0 pe3ia. Yroa @ Ha3bIBACTCH:

+ rJaBHBIN YroJl B IJIaHE;
BCIIOMOTATEJIbHBIN YroJl B IJIAHE;
yroJI IIpU BEPIINHE;

IIEPEHUMN YIodl;
TJIaBHBIN 33JHUH YTroJl;
YTOJI 320CTPEHHUS;
yroJ1 pe3aHus

Ha pucyHke mokasaHbl yriibl TOKAPHOIO pe3na. YTroJ ¢ Ha3bIBaeTCs:

TJIaBHBIN YIOJI B IUIAHE;
+ BCIIOMOTaTEIbHbBIN YTOJI B IUIAHE;
YTOJI IIPU BEPLLIUHE;

MIEPEHUMN YIodl;

TJIaBHBIN 3a(HUN YTOJI;

YTOJI 3a0CTPEHUS;

YIOJI pe3aHus

Ha pucyHke nmokasaHbl yIiibl TOKAPHOIO pe3na. YTIoJ € Ha3bIBAeTCs:

11



[JIABHBIM YTOJ B IUIAHE;
BCIIOMOTATEJIbHBIN YroJl B IJIAHE;
+ yroi npu BepLIMHE;

IIEPEHUM YIodl;

TJIaBHBIN 33JHUH YTroJl;

YTOJ1 320CTPEHHUS;

yroJ pe3aHus

Ha pucyHke nmoka3assl yIJjibl TOKAPHOT0 pe3la. YIoJ Y Ha3bIBaeTcs:

TJIABHBINM YTOJ B IUIAHE;
BCIIOMOT'aTEIIbHBIN YIoJl B ILIAHE;
YTOJI IPH BEPIINHE;
+ IJIaBHBIN NEPEIHUN YTOJ;
TJIaBHBINA 3aJHUN YTOJI;
yroJ1 3a0CTPEHHS;
YTOJI pe3aHus

Ha pucyHke noka3aHbl yriibl TOKAPHOI'O pe3la. YToJI 0. HA3bIBACTCH:

12



IJIABHBINM YroJl B IUIAHE,;
BCIIOMOTaTEJIbHBIN yTOJl B ILIAHE;
YTOJI MPU BEPIIUHE;
[JIaBHBIM NEpeHUN yrou,
+ IJIaBHBIN 33IHUI yTOJI;

yroJ1 3a0CTPEHUS;

YTOJ pe3aHust

Ha pucyHke nmoka3assl yIJbl TOKapHOTo pe3na. YroJ § Ha3pIBaeTcs:

TJIaBHBIN YIOJI B IUIAHE;
BCIIOMOTATEJIbHBIN YroJl B IIJIAHE;
YTOJI ITPU BEPILIUHE;
[JIABHBIN TEpEJHUN yrol,
TJIaBHBIN 3a(HUN YTOJI;
+ yToJI 3a0CTPEHNS,

YTOJI pe3aHus

Ha pucyHke mokasaHbl yriibl TOKAPHOI0 pe3na. YroJs o Ha3pIBaeTcs:

13



IJIABHBINM YIroJl B IUIAHE,;
BCIIOMOT'aTEJIbHBIN YTOJl B ILUIAHE;
YTOJ IPH BEPLIUHE;

[JIaBHBIM TMEpeHUN yro,
TJIaBHBINA 3aJHUN YTOJI;

YTOJ1 320CTPEHHUS;

+ yroJ pe3aHus

Tabauua 3 -MeToauka npoBeieHusi KOHTPOJISI

ITapaMeTpbl METOAUKH 3HayeHne napameTpa
KosindyecTBo o11eHOK TpU
HasBanus oneHox 5 6anos, 4 6aiia,

3 Gamta

IToporu oneHoOK CM. KPUTEPHUHU OLIEHOK
[Tpenen NIUTENEHOCTH BCETO KOHTPOJIS 45 MuHYT
[TocnenoBareabHOCTH BEIOOPA BOMPOCOB Crny4aitHas
[Tpennaraemoe KOJTUYECTBO BOIPOCOB 15

Kpurepun onenkmn:
5 0annoB — BBICTABISETCS CTYACHTY, KOTOPBIA HpaBwibHO oTBeTMs Ha 90-100% Bompocos,
HOJATBEPXKIAIOIIMX CIIOCOOHOCTh CUCTEMHOTO MOJXO/a /il pelleHrsl NOCTaB/lIeHHbIX 3a/ady;
KPUTHYECKH aHain3a nHhopMarLiu, HeoOX0oAMMOM [i71s pelleHus TOoCTaB/IeHHOW 3a/1aun
4 0asJ1a - BBICTABISIETCS CTYJICHTY, KOTOPBIH MpaBmiibHO 0TBeTHI Ha 70-80% BOIpoCoOB, 4TO
MOJTBEPKIACT 3HAHNUE MaTepuala, HO PU 3TOM CTYJICHT JONYCKAIOTCS HEKOTOpPbIe HETOUHOCTH
B MCIIOJIb30BaHUH TEPMUHOJIOTHH U METOJIMK [IJIsl PellleHusl TIOCTaB/IeHHbIX 3a/iauy;
3 0as1a - BBICTABIISIETCS CTYACHTY, KOTOPBIN MpaBUIbHO OTBETHII Ha 50-60% BOIpOCOB;
CTYJEHTY, KOTOPBIN MpaBWIbHO OTBeTHII MeHee 50% BompocoB, Oasiibl HE BHICTABIISIOTCS.

Paszpnen 2. Merasiopeskyiye CTAaHKH
KonTposanpyemble KoMneTeHIMH (MJIM UX YaCTH):

- Croco0eH OCYHISCTBISTh KPUTUYECKHH aHalM3 MPOOJEMHBIX CHUTyallMid Ha OCHOBE
CHUCTEMHOTI'0 I0JIX0/1a, BeIpadaThIBaTh cTpareruto Aeiicteuii (YK-1);

- crioco0eH CTaBUTH U pellaTh MHKeHePHbIe M HayYHO-TeXHUYeCKHe 3aJaul B cepe cBoei

npoeCcCUOHAILHOM  [1eATeIbHOCTH M HOBBIX  MEXJUCLMIUIMHAPHBIX — HarpaB/eHWHd C
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WCIO0/Ib30BaHUEM eCTeCTBeHHOHAYYHbIX, MaTeMaTUUYeCKHUX U TexHosiornueckux mogenen (OITK-
1);

- criocobeH MPUMEeHSITb MHCTPYMeHTapuid JopMav3aljii MHKeHePHBIX, Hay4YHO-
TeXHUUECKUX 3aZiau, MCIIOIb30BaTh IMPUK/IaJIHOE IPOrpaMMHOe obecrieueHre TIpU pacueTe,
MO e/IMPOBaHUHN U IMTPOEKTHUPOBAHHWK TEXHUYECKHUX O6’BEKTOB " TeXHOJIOTMYeCKUX IIpOoLeCcCoB
(OIIK-5)

Buibepume npasunvruiti omeem

IlepBasi nndpa uHAeKCca MoeIH YKa3bIBaeT
+rpymiy CTaHKOB

THUII CTaHKa

MOJIU(PUKALMIO CTAaHKa

MOJIEPHU3ALMIO CTaHKa

Bropas un¢ppa naaexca Moae/ M yKa3bIBaeT
IpyNIly CTaHKOB

+THII CTaHKA

MOIU(PUKALMIO CTAaHKA

MOJEPHHU3ALUIO CTAHKA

Tperbsi 1 yeTBepTas HUGpa MHAEKCA MOJAeJH YKA3bIBaeT

TpyHIy CTAaHKOB

THUII CTaHKa

MoIM(UKAINIO CTaHKA

MOJIEPHU3ALMIO CTaHKa

+ yCIIOBHBINM pa3mep oOpabaTbiBaeMOil JeTaal MHCTPYMEHTa WJIM CTaHKa

bykBa mociie nepBoii nugpbl HHAEKCA MOAEIH YKa3bIBaeT

IpyHIly CTAaHKOB

THUII CTaHKa

Mo (pUKAIMIO CTaHKa

+MOJEpHU3ALMIO CTAaHKA: Pa3IMuue B KOHCTPYKLHMSAX CTAHKOB OJHOT'O U TOTO XK€ pa3Mepa
YCIIOBHBIM pa3mep oOpabaTbiBaeMON JeTall WHCTPYMEHTa WM CTaHKa

bykBa mociae Bcex uugp MHIEKCa MOJEIH YKA3bIBaeT

rpynmny CTaHKOB

THUII CTaHKa

+MoaupUKALINIO CTAaHKA

MOJIEPHU3ALMIO CTAHKA: Pa3JINuie B KOHCTPYKLHMSAX CTAHKOB OJIHOTO M TOT'O € pa3zmepa
YCIIOBHBINM pa3mep oOpabaTbiBaeMOW JeTall WHCTPYMEHTa WJIM CTaHKa

Kuaacc H no crenenn TouHocTn

+ CTaHKM HOPMAaJIbHOM TOYHOCTH;
CTaHKH MOBBIIIEHHON TOYHOCTH;
CTaHKHU BBICOKOH TOYHOCTH,

CTaHKH 0C000 BBICOKOM TOYHOCTH
0c000 TOYHBIE WM MaCTeP-CTaHKU

Kaace II o creneHd TOYHOCTH
CTaHKM HOPMaJIbHOW TOYHOCTH;
+CTaHKH ITOBBIIIEHHOM TOYHOCTH,
CTaHKH BBICOKOM TOUYHOCTH;
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CTaHKH 0CO00 BBICOKOH TOYHOCTH
0c000 TOYHEIE UITH MacCTEp-CTaHKU

Kaace B o crenenu TOUYHOCTH
CTaHKM HOPMAJIbHOW TOYHOCTH;
CTaHKH ITOBBIIIICHHOM TOYHOCTH,
+CTaHKH BBICOKOM TOYHOCTH;
CTaHKH 0CO0O0 BBICOKOH TOYHOCTH
0Cc000 TOYHBIE UJIK MACTEP-CTAHKHU

Kiace A nmo cTeneHy TOYHOCTH
CTaHKH HOPMAaJIbHOM TOYHOCTH;
CTaHKHU HOBBIH.ICHHOfI TOYHOCTH,
CTaHKH BBICOKOM TOYHOCTH;

+ cTaHKH 0CO000 BBLICOKOM TOYHOCTH
0Cc000 TOYHBIC WJIM MAaCTEP-CTaHKU

Kaace C o cTeneHy TOYHOCTH

+ CTaHKM HOpPMAJIBbHOM TOYHOCTH;
CTaHKH ITOBBIIIEHHON TOYHOCTH;
CTaHKH BBICOKOﬁ TOYHOCTH,

CTaHKH 0CO0O0 BBICOKOH TOYHOCTH
0Cc000 TOYHBIE WJIK MACTEP-CTAHKU

Cranok 1K62 orHocHuTCH K rpynme:

+ TOKapHEBIE

CBEpJINJIbHBIE, PACTOYHBIE

I OBaIbHbIE, JOBOJIOYHBIE

3y060- u pe3pbooOpadaThIBaroNINe
®pesepHbIe

CrporanbHble, 10J10€KHbIE U TPOTAKHBIE

Cranok 2AS53 oTHoCHTCH K rpynie:
TOKapHbIE

+ CBEpIMILHBIE, PACTOYHBIE

I OBaIbHbIE, JOBOJIOUHBIE

3y060- u pe3pboobpadaThIBaroNINe
®pesepHbIe

CrporanbHble, 10J10€KHbIE U TPOTSKHBIE

Cranok 6H82 oTHOCUTCH K rpynne:
TOKapHbIe

CBEpJINJIbHBIE, PACTOYHBIE

TN OBAIBHBIE, JOBOJOYHBIE

3y060- u pe3pbooOpadaThIBarONINe

+ ®dpesepHble

CtporanbHble, 10J10€KHbIE U TPOTSKHBIE

Cranok 6H82 oTHOCUTCH K rpynie:
TOKapHbIE

CBEPIIMJIbHBIC, PACTOYHBIC

i (oBaTbHbBIE, TOBOIOUHBIC
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3y060- 1 pe3p0000padaThIBaOIINE
+ @pe3epHble
CrporanbHble, 10710eKHbIE U TPOTKHBIE

Cranok 3151 oTHOCHUTCH K rpynme:
TOKapHbIe

CBEpIMIIBHBIC, PACTOUHBIC
+uunoBabHbIE, TOBOJOYHbIE

3y00- 1 pe3p0000pabdaThIBarOIINE
bpe3epHbIC

CTpPOTAJIbHBIE, T0JIOSKHBIC U IPOTSKHBIC

Cranok 1K62 oTHOCHTCSI K THITY:

+ TOKapHEIE

ABTOMATHI U MOJTyaBTOMATHI OJHOILITINH/IEIBHBIC
AaBTOMATHhI U I10JYyaBTOMAThl MHOTOLUITMH/EIbHBIE
peBOJILBEPHBIC

BbicoTa neHTPOB Ha/A cTaHNHOM y cTanka 1K62
+ 200 mm

400 mm

600 MM

20 MM

CrtaHok 2AS53 oTHOCHTCS K THITY:
TOKapHbIE

BEPTUKAJIbHO- CBEPJIMJIbHBIE
KOOpJMHATHO pacTOYHBIE

+ paauaabHO CBEPJIUIbHBIE
pacTo4HbIE

Cranok 2C125 oTHOCHTCH K THITY:
TOKapHBIE

+ BEpTHKaIbHO- CBEPIMIBHBIE
KOOpAWHATHO paCTOYHLIC
paznagbHO CBEPIINIIbHBIC
pacTouyHble

Cranok 6H82 oTHOCUTCH K THITY:

+ rOpU30HTANBHO-(pe3epHbIE KOHCOIbHBIE
CTpOTaJbHbIE, N0JI0EKHBIE U POTSHKHBIE
KOOpPJMHATHO pacTOYHBIE

Cranok 6K12 orHocuTCs K THITY:

+ BepTUKAIBHO-(Ppe3epHBIC KOHCOIHHBIC
CTpOTAJIbHBIE, 10JIOEKHBIE U NTPOTSKHbIE
KOOpAWHATHO paCTOYHBIC

Cranok 3151 oOTHOCHTCH K THILY:
+ kpyrinonuidoBaibHbIE
BHYTpUIIIH(OBaIbHBIE

3aTOYHBIE
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Tabauna 4 -Metoanuka npoBeieHUs KOHTPOJIsI

IlapameTpbl MeTOAMKH 3HavyeHue mapamMerpa
KonnyecTBo OLIEHOK TpHU
Ha3zBanus orneHOK 5 6amnos, 4 6amna,

3 Gama

[Toporu oneHoK CM. KPUTEPHH OI[CHOK
IIpenen JIMTENBHOCTH BCETO KOHTPOJIS 45 MUHYT
ITocenoBareabHOCTH BEIOOpPA BOIIPOCOB Ciyyaiinas
[Ipennaraemoe KOJIM4ECTBO BOIIPOCOB 15

Kpurtepun onenku:
5 0a/uI0B — BBICTABISETCA CTYACHTY, KOTOPBIA MpaBuibHO oTBeTHI Ha 90-100% Bompocos,
MOJTBEPKIAIONINX CIOCOOHOCTh CHUCTEMHOIO TOAXO0/a AJisl pellileHUs] TIOCTaBAeHHbIX 3a/ady;
KPUTHUECKH aHa/M3a UHGopMaIiuu, HeoOX0AUMOM /1S peIlieHHsI IIOCTABIeHHOM 3a/1auu
4 0ajJ1a - BBICTABIISIETCS CTYJICHTY, KOTOPBIN MpaBmiibHO OTBeTHI Ha 70-80% BOIpoCoOB, 4TO
MOJTBEPKJIaeT 3HAHUE MaTepHala, HO IPU STOM CTYJEHT JIOMYCKAIOTCSI HEKOTOPbIE HETOYHOCTH
B HCIIOJIb30BAHUH TEPMUHOJIOTHU U METOJIUK /1Jis1 pellleHUs OCTaB/IeHHbIX 3a/ay;
3 0aJu1a - BBICTABJISETCS CTYIEHTY, KOTOPBII NpaBuiibHO 0TBeTUI Ha 50-60% BOMpPOCOB;
CTYACHTY, KOTOPBIH MPaBHILHO OTBETHII MeHee 50% BOmpocoB, OayuIbl HE BBICTABIISIOTCSI.

Pa3nen 3. CTaHKH TOKAPHOM I'PyNIIbI
KoHTposmpyeMble KOMIeTeHUMH (M1 UX YACTH):

- croco0eH OCYIIECTBISITh KPUTUYSCKHI aHAM3 MPOOJIEMHBIX CHUTYyallMid HAa OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BbIpadaThIBaTh cTpaTeruto aencteuil (YK-1);

- criocobeH CTaBUTh U pelllaTh WH)XeHepHble U HayYHO-TeXHUUecKue 3a/lauu B cepe cBoeit
npo¢eCcCUOHA/NBHOM  /IeATeIbBHOCTA M HOBBIX  MEXK/JUCLMIIJIMHADHBIX  HarpaB/leHUud C
VICTI0/Ib30BaHMEM eCTeCTBEHHOHAYYHbIX, MaTeMaTUUeCKUX M TexHosornyeckux mogenei (OITK-
1);

- criocobeH MPUMeHSTbh UHCTPYMeHTapuid (hopMasn3alii WHXeHepHbIX, HayuHO-
TEXHUUECKUX 3a/jau, MCTI0/Ib30BaTh MPUKJIA/IHOE TIPOrpaMMHOe obecrieueHre TPy pacyeTe,

MOJe/IMPOBAHUUN U ITDOEKTUPOBAHWUK TEXHUYECKUX O6'b€KTOB N TEXHOJIOTHYEeCKHX TTpOoLeCCOB
(OIIK-5)

Buvibepume npasunvrwiti omeem

Ha pucynke nokasan cienywoumui Bujx o0padoTku:

I

¥ S

+

+ TodyeHune npssMbIM MPOXOJHBIM PE3LIOM

ToueHue u cHsATHE (HACKU MPOXOTHBIM PE3LIOM C OTOTHYTOU TOJIOBKOM
ToueHne MpOXOJHBIM YIOPHBIM PE3LOM

Otpe3anue 3aroTOBKH OTPE3HBIM PE3LIOM
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Hapesanue pe3p0bl pe3bOOBBIM pe3ioM
PacTaunBanne CKBO3HOIO OTBEPCTHUS PACTOYHBIM ITPOXOIHBIM PE3LIOM C OTTSHYTOH IOJIOBKOU
PacraunBanue riryxoro oTBepcTUsl paCTOUHBIM YIOPHBIM PE3LOM C OTTSAHYTON I'OJI0OBKOH

Ha pucynke noka3an cieayomuii Buja o0padoTkm:
' L ¥
q \

‘ f
* s

+

——5
ToueHune npsMbIM IIPOXOIHBIM PE3LIOM
+ ToyeHue u cHATHE (HACKU MPOXOTHBIM PE3LIOM C OTOTHYTON T'OJIOBKOM
ToueHune NpoXoaAHBIM YIOPHBIM PE3LIOM
Otpe3anue 3aroTOBKU OTPE3HBIM PE3LOM
Hapezanue pe3n0b1 pe3b00BBIM pe31ioM
PacTaunBaHue CKBO3HOIO OTBEPCTHUS PACTOUHBIM IIPOXOIHBIM PE3LIOM C OTTSIHYTOH I'OJIOBKOM
PacraunBanue riyxoro oTBEpCTHs paCTOYHBIM YIOPHBIM PE3LIOM C OTTSAHYTOM T'OJIOBKON

Ha pucyHke nmoka3aH cje1yrommii BuJ o6padoTku:

ToueHune npsIMbIM MPOXOIHBIM PE3LIOM

ToueHue u cHsATHE (HACKU MPOXOTHBIM PE3LOM C OTOTHYTON TOJIOBKOM

+ ToueHue NpoXoAHBIM YIOPHBIM PE3LIOM

Otpe3anue 3aroTOBKU OTPE3HBIM PE3LIOM

Hapezanue pe3n0b1 pe3b00BBIM pe3IioM

PacTaunBaHne CKBO3HOI'O OTBEPCTHUS PACTOUYHBIM IIPOXOIHBIM PE3LIOM C OTTSAHYTOM IOJIOBKON
PacraunBanue riyxoro OTBEpCTHs paCTOYHBIM YIOPHBIM PE3LOM C OTTSAHYTOH TOJI0OBKON

Ha pucyHke nmokasas cjeayrmmi B 00padoTKu:
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ToueHune npsAMbIM IPOXOIHBIM PE3LIOM

Touenue u cHsATHE (HACKU MPOXOTHBIM PE3LOM C OTOTHYTON TOJIOBKOM

Touenune NpoXoAHBIM YIOPHBIM PE3LIOM

+ OTpe3aHue 3aroTOBKU OTPE3HBIM PE3LOM

Hape3zanue pe3p0bl pe3b00BbIM pe3LIoM

PacraunBanue CKBO3HOIO OTBEPCTUS PACTOYHBIM IIPOXOJHBIM PE3LIOM C OTTSIHYTOM I'OJIOBKOM
PacTaunBaHue IIIyX0oro OTBEpCTHs pACTOYHBIM YIIOPHBIM PE3LIOM C OTTSHYTOMN T'OJIOBKON

Ha pucynke nokasan ciaeayrommuii Buj o0padoTkm:

Voo

[} .

[T~

--—IS

ToueHune nNpsIMbIM IPOXOIHBIM PE3LIOM

ToueHue u cHATHE (HACKU MPOXOTHBIM PE3LOM C OTOTHYTON TOJIOBKOM

ToueHune NpoxXoaAHBIM YIOPHBIM PE3LIOM

Otpe3anue 3aroTOBKU OTPE3HBIM PE3LIOM

+ Hapesanue pe3n0bl pe3b00BBIM Pe31IoM

PacTaunBaHne CKBO3HOIO OTBEPCTHUS PACTOYHBIM IPOXOJHBIM PE3LIOM C OTTSIHYTOM IOJIOBKOM
PacraunBanue riyxoro oTBEpCTHs paCTOYHBIM YIOPHBIM PE3LOM C OTTSAHYTOH TOJI0OBKON

Ha pucyHke nmokasas cjieayroummi Bug 00padoTKu:

[
v VRI7ZZZZZ

n

ToueHune npsAMbIM IPOXOIHBIM PE3LOM

Touenue u cHATHE HACKU TPOXOIHBIM PE3IIOM C OTOTHYTON T'OJIOBKOM
ToueHune NpoXoaAHBIM YIOPHBIM PE3LIOM

Otpe3aHue 3aroTOBKU OTPE3HBIM PE3LIOM

Hapesanue pe3p0bl pe3bOOBBIM pe3ioM

-‘-——S
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+PacTaurBaHuEe CKBO3HOI'O OTBEPCTHSI PACTOYHBIM IIPOXOAHBIM PE3LIOM C OTTSIHYTOM T'OJIOBKOU
PactaunBaHue IiryXoro OTBEpCTHs paCTOYHBIM YIIOPHBIM PE3LIOM € OTTSHYTON T'OJOBKOU

Ha pucynke nmoxkasan cjeayommii Buj o0padoTku:
w

% LS

SIS ISSY

Touenune npsAMbIM IPOXOIHBIM PE3LIOM

Touenue u cHsATHE (HACKK MPOXOTHBIM PE3LOM C OTOTHYTON TOJIOBKOM

Touenune NpoXoAHBIM YIOPHBIM PE3LIOM

Otpe3aHue 3aroTOBKU OTPE3HBIM PE3LOM

Hape3zanue pe3p0bl pe3b00BBIM pe3LioM

PacraunBanue CKBO3HOIO OTBEPCTUS PACTOYHBIM IIPOXOJHBIM PE3LIOM C OTTSIHYTOM I'OJIOBKOM
+PacraunBaHue riyxoro OTBEpCTUS PACTOYHBIM YIIOPHBIM PE31I0OM C OTTSHYTOM rOJIOBKON

Ha pucynke noxkasan
$5°

%
$5°

r Dm‘r
< E‘r_

+ IIpoX0oaHOM OTOTHYTBHIN pe3er]
YnopHsbli pesery

[Toxpesnoii pesen

Otpe3Holt pesern

Pe3nboBoil pesert

®DacoHHBIN pe3er]

Ha pucynke noxa3zan

<
4

o) _‘}
@
+ [TpsiMoli mpoxoaHOM pe3ent
IIpoxonHOW OTOTHYTBHIA pe3er
YnopHsbli pesery
IToxpesnoii pesen
Otpe3Holt pesen
Pe3nboBoil pesert
DacoHHBIN pe3er]

A
11“‘”

Ha pucynke noxa3zan
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LA oV
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[Ipsamoit mpoxoaHOi peselt
[IpoxonHOW OTOTHYTHIA pe3el]
+ YnopHslii pesen
ITonpesnoii pesen

OTtpe3Hoil pesenn

Pe3nboBoil pesery

®dacoHHBIN pe3el]

T

Ha pucynke noxkasan

(
4 D=}

r
/:a fﬂ?" E

v

IIpssMo¥ IPOXOIHOM pe3ert
IIpoxoaHOW OTOTHYTBINA pe3eL
YnopHsli pe3ery

+ Iloape3Hoii pesen
Otpe3Holt peseln

Pe3nboBoil pesery

®DacoHHBIN pe3er]

Ha pucynke noxa3zan

. 45° flpu p=390°
w%ié} M
AN

flpu p=108°

19°

IIpssMO¥ IPOXOIHOM pe3eL
[IpoxonHOW OTOTHYTHIA pe3el]
YnopHsbli pe3erg

ITonpesHoil pesen

+ Otpe3Hoit pesery
Pe3nboBoi pesen

dacoHHbIN pesel
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Ha pucynke nokasan

80%10°

= .y
[Ipsamoit mpoxoaHoi peselt
[IpoxonHOW OTOTHYTHIA pe3el]
YnopHslii pesery

ITonpesHnoii pesen

OtpesHoit pesell

+ Pe3p0oBOil pe3sert
®dacoHHBIN pe3el]

Ha pucynke noxkasan

[IpsitMo¥ mpoxXoTHOM pe3ert
[IpoxonHOW OTOTHYTBIA pe3el]
YnopHsIi pe3en

ITonpesHnoit pesen

Otpe3Holi pesen

Pe3p0oBoil pesert

+ dacoHHBIN pe3er]

Ha pucynke nokasan

+ PacrouHnoil peserg
IIpoxonHOW OTOTHYTBHIA pe3er
YnopHslii pe3ery

IToxpesnoii pesen

OtpesHoli pesen

Pe3nboBOIl pesenn

®dacoHHBIN pe3ent

Ha pucyHke noka3zas o01umii BUI TOKAPHO-BUHTOPEe3HOro cranka. Ilo3unus 1 3ro:
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+ nepenHsas TymOa (C AIEKTpOABUTATENEM IJIABHOTO IPUBO/IA CTAHKA);
CTaHUHA;

KopoOKa mojiay;

KOpOOKa CMEHHBIX 3y04aThIX KOJIEC(/IIsI HATa K1 CTaHKa Ha Hape3aHue pe3bObl);

MaHeNb YIpaBiIeHUs] KOPOOKOW CKOPOCTEil;

niepenHsis 0abka(B Hell CMOHTHPOBaHA KOPOOKA CKOPOCTEH M IITTHH/ICH ),

MATPOH ISl 3aKPEIUICHUS 3aTOTOBKY;

ITOBOPOTHBIN YETHIPEXITO3UIIMOHHBIN PE3LEAEP/KATEND;

MPOJOIBHBIN cynnopT(oOecneunBaeT MPoJOJIbHYIO M0auy);

nornepeyHas kapeTka(o0ecneurnBaeT NoNepeuHyo oiady U nojady noj yriioM K ocH
BpAaIEHUS 3aTOTOBKH);

dapTyk (B HEM CMOHTHPOBAHBI MEXaHU3MBI, TPEOOPA3YIOIINE BpaIaTeIbHOE BUKEHUE

XOJIOBOTO BaJIMKa U XOJOBOTO BUHTA B MOCTYIATENbHbIE IBHXKEHUS CYIIIOPTOB;
3aaHss1 0a0Ka;

3a[iHsAA TyMOa C HACOCHOMW CTaHITUeH

Ha pucynke nmokasan o01uii BU TOKApHO-BUHTOPe3HOro cranka. Ilo3mums 3 3ro:
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nepeaHsis TyMOa (C JIEKTPOABUTaTENIeM TJIABHOTO IPUBOJIA CTAHKA);
CTaHWHA;
+ KopoOka mojauy;
KOpoOKa CMEHHBIX 3y04aThIX KOJIEC(/Is HaJaJK CTaHKA Ha Hape3aHHue pe3bObl);
HaHeJb YIPaBJICHUsI KOPOOKOI CKOPOCTEH;
nepeanss 6abka(B HEH CMOHTHPOBaHA KOPOOKA CKOPOCTEH W IIITUH/ICID);
MATPOH JIJIsl 3aKPEIUICHUS 3arOTOBKH,
MIOBOPOTHBIH YETHIPEXITO3UIIMOHHBIN pe3lieiepiKaTellb;
MPOJIOIBHBIN CynmopT(oOecneunBaeT MPoJOJILHYIO M0a4y);
norepeyHas Kapetka(o0ecreynBaeT MoMepeyHyo MoIavy | MoJIavy MO/ YIIIOM K OCH
BpAIIICHUS 3aTOTOBKH);
¢bapTyk (B HEM CMOHTHUPOBAHBI MEXaHHU3MBbI, IPEOOPa3yIOIIUE BpaAIIATEIbHOE ABIKECHHIE
XOJIOBOT'O BAJIMKA U XOJOBOTO BUHTA B IMOCTYIATEIBHBIE IBHXKEHUS CYIIIOPTOB;
3aaHss 0a0Ka;
3a/IHs TyMOa C HACOCHOW CTaHITHEH
Ha pucyHke noka3a o0mmii BUJ TOKAPHO-BUHTOPe3HOro cranka. [losunus 4 3ro:
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nepeaHss TyMmO0a (C AJIEeKTpOABUraTeNIeM IJIABHOTO IIPUBOJIa CTaHKA);
CTaHHHA,
KopoOka mojiay;
+ KOpoOKa CMEHHBIX 3yOUaThIX KOJEC(/IMs HATaIKU CTaHKa Ha Hape3aHue pe3bObl);
MaHeJ b yIpaBIeHUsI KOPOOKON CKOPOCTEi;
nepenHsis 6abka(B Helf CMOHTHPOBaHA KOPOOKa CKOPOCTEH U IITHH]IENb);
MIATPOH JIJIS 3aKPETUICHUS 3arOTOBKH;
MOBOPOTHBIHN YETHIPEXIIO3UIIMOHHBIN pe3lieIep:KaTelb;
MPOJOIBHBIN cynnopT(oOecneunBaeT MpoJOJIbHYIO M0Jauy);
norepevHas kapeTka(o0ecrnedrnBaeT MonepevyHyo Moaauy 1 moiaqdy moJl yrioM K OCH
BpallleHUs 3aTOTOBKH);
dapTyk (B HEM CMOHTHPOBAHBI MEXaHU3MBI, TPEOOPA3YIOIIHE BpAlIaTeTbHOE JBUKCHIE
XOJIOBOTO BAJIMKA M XOJ0BOT'O BUHTA B IIOCTYIATEIBHBIE JIBFDKEHUS CYIIOPTOB;
3aHss 0a0Ka;
3a/IHsIs1 TyMOa ¢ HACOCHOM CTaHITHEH

Ha pucyHke noka3zas o01mii BUI TOKAPHO-BUHTOPEe3HOro cranka. Ilo3unus 6 sro:
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nepeaHsis TyMmO0a (C IEeKTPOABUraTeNIeM TTIaBHOTO IPUBOJIA CTAHKA);
CTaHMHA;

KopoOKa mojiay;
KOpOOKa CMEHHBIX 3y04aThIX KOJIEC(/IIsl HATa K1 CTaHKa Ha Hape3aHue pe3bobl);
HaHeJb YIpaBJlIeHUs: KOPOOKOI CKOpocTel;
+ mepennsis 6abka(B HEH CMOHTHPOBaHA KOPOOKA CKOPOCTEH U IIMTUH/IEINb);
HaTPOH JJIs 3aKPEeIJICHUs 3arOTOBKH;
ITOBOPOTHBIN YETHIPEXITO3UIIMOHHBIN PE3LEAEP/KATEND;
IPOI0JIbHBIN cynnopT(o0ecreuynBaeT Ipoa0JIbHYIO 110/1a4Yy);
nornepeyHas kapeTka(oOecneunBaeT NoMepeyHylo [o1ayy 1 nojady HoJl yriioM K OCH
BpAIL[EHNs 3aTOTOBKH);
dapTyk (B HEM CMOHTHPOBAHBI MEXaHU3MBI, TPEOOPA3YIOIINE BpaIaTeIbHOE BUKEHUE

XOJIOBOTO BaJIMKa U XOJOBOTO BUHTA B MOCTYIATENbHbIE IBHXKEHUS CYIIIOPTOB;
3aaHss1 0a0Ka;

3a/iHsAg TyMOa C HACOCHOM CTaHITUeH

Ha pucyHnke nokasan o01uii BUi TOKAPHO-BUHTOPe3HOro cranka. Ilo3mums 7 3ro:
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nepeaHsis TyMOa (C JIEKTPOABUTaTENIeM TJIABHOTO IPUBOJIA CTAHKA);

CTaHWHA;
KOpoOKa mojay;
KOpoOKa CMEHHBIX 3yOUaThIX KOJIEC(/IIs HaJaAK/ CTAaHKA Ha Hape3aHue Pe3bObl);
MaHEJNb YIPaBICHUS KOPOOKOW CKOPOCTE;

nepeanss 6abka(B HEH CMOHTHPOBaHA KOPOOKA CKOPOCTEH W IIITUH/ICID);
+ maTpoH A 3aKPETJICHUs] 3aTOTOBKH;

MIOBOPOTHBIH YETHIPEXITO3UIIMOHHBIN pe3lieiepiKaTellb;

IPOIOJIbHBIN CynnopT(0OecreuynBaeT Mpoa0JIbHYIO M0Aavy);

norepeyHast Kapetka(o0ecreynBaeT NONepPeYHyIo o1aqy 1 1oJiady MoJl yIJIOM K OCH
BpAIIICHUS 3aTOTOBKH);

¢bapTyk (B HEM CMOHTHUPOBAHBI MEXaHHU3MBbI, IPEOOPa3yIOIIUE BpaAIIATEIbHOE ABIKECHHIE
XOJIOBOT'O BAJIMKA U XOJOBOTO BUHTA B IMOCTYIATEIBHBIE IBHXKEHUS CYIIIOPTOB;

3aaHss 0a0Ka;

3aHs1s1 TyMOa ¢ HACOCHOM CTaHIIMEH

Ha pucyHke nokasaH o01uuii BU TOKaApHO-BUHTOpPe3HOro cranka. [lo3mums 9 3ro:
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nepeaHss TyMmOa (C 3JeKTpOIBUTaTENIEM TIaBHOTO MPUBOJIA CTAHKA);
CTaHUHa,
KOpoOKa mojau;
+ KOpoOKa CMEHHBIX 3yOUaThIX KOJIEC(JIsl HAJIaIKU CTaHKa Ha Hape3aHue pe3bObl);
HaHeJ b YIpaBJIeHUs: KOPOOKOI CKOpOCTe;
nepenHss 6aOka(B Helt CMOHTHPOBAaHA KOPOOKa CKOPOCTEH U IIMUH]IEND);
NATPOH JJIs 3aKPEIUICHUS 3arOTOBKY;
+ MOBOPOTHBIN YETHIPEXIO3ULIMOHHBIN PE3LIEIEPKATEND;
IPOIOJIbHBINA CynnopT(00ecreunBaeT MpoA0IbHYIO 0AaYy);
norepevHas KapeTka(o0ecneurnBaeT MOMepevHylo Moayy U nojavy HoJ yriioM K OCH
BpalllEHUs 3arOTOBKH);
bapTyk (B HEM CMOHTHPOBAHBI MEXaHU3MBI, TPEOOPA3YIOIINE BpaIIaTeIbHOE BUKEHUE
XO0JIOBOT'O BAJIMKA U XOJ0BOT'O BUHTA B IIOCTYIATENbHBIE IBU)KEHUS CYNIIOPTOB;
3aaHss 0a0OKa;
3a[iHsA TyMOa C HACOCHOW CTaHITUEH

Ha pucyHke nokasaH o01uii BUJA TOKAPHO-BUHTOpPe3HOro cranka. Ilo3nnms 11 3ro:
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nepeaHss TyMmO0a (C AJIEKTPOABUraTeNIeM ITIABHOTO IIPUBOJIA CTAHKA);
CTaHUHA;

KOpoOKa mojiay;
KOpOoOKa CMEHHBIX 3y0UaThIX KoJec(ams HallaJKy CTaHKa Ha Hape3aHue pe3bObl);
MaHEJb YIPaBICHUS KOPOOKOW CKOPOCTEiA;
nepeanss 6abka(B HEH CMOHTHpPOBaHA KOPOOKA CKOPOCTEH W IIITUH/ICID);
NaTPOH ISl 3aKPETICHNS 3arOTOBKH;
MOBOPOTHBII YETHIPEXIIO3ULIMOHHBIN pe3lie/Iep>KaTelb;
IPOJOJIBHBIN cynnopT(oOecneunBaeT MpoJOJIbHYIO M0auy);
norepevHas kapeTka(o0ecnedrnBaeT MOMepevHyo MoAayy 1 Moavy Mo yIJioM K OCH
BpallleHUs 3arOTOBKH);
+ (apTyk (B HEM CMOHTHPOBAHBI MEXAaHU3MBI, IPEOOPA3YIOIINE BpALATEIbHOE IBIKEHUE

XOJIOBOTO BAJIMKA M XOJ0BOTO BUHTA B TIOCTYIATEIHHBIC JIBYKCHUS CYIIIOPTOB;
3aHssg 0a0Ka;

3a/1Hs1s1 TyMOa ¢ HACOCHOM CTaHIIMEH

Ha pucyHke nokasaH o01uii BUJ TOKapHO-BUHTOpe3HOro cranka. [lo3uums 12 3to:
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nepeaHsis TyMmO0a (C IEeKTPOABUraTeNIeM TTIaBHOTO IPUBOJIA CTAHKA);
CTaHUHa;
KopoOKa mojiay;
KOpOOKa CMEHHBIX 3y04aThIX KOJIEC(/IIsl HATa K1 CTaHKa Ha Hape3aHue pe3bobl);
MaHeNb YIpaBiIeHUs] KOPOOKOW CKOPOCTEil;
nepeanss 6a0ka(B Heli CMOHTHpPOBaHA KOPOOKa CKOPOCTEH M HINMUHAECTH);
MaTPOH JIJIsl 3aKPEIICHUs 3aTOTOBKH;
ITIOBOPOTHBIN YETHIPEXITO3UIIMOHHBIN PE3LEAEPIKATEND;
MIPOJOJIBHBIN cynnopT(obecrneynBaeT MpoI0JIbHYIO 01avy);
nornepeyHas KapeTka(oOecneurnBaeT NoMNepeyHylo [o1ayy 1 nojavy HoJ yriioM K OCH
BpAaIEHUS 3aTOTOBKH);
dapTyk (B HEM CMOHTHPOBAHBI MEXaHU3MBI, TPEOOPA3YIOIINE BpaIaTeIbHOE BUKEHUE
XO0JIOBOT'O BaJIMKa M XOJ0BOI'0 BUHTA B IOCTYNATEIbHBIE IBUKEHHS CYIIIIOPTOB;
+ 3axaHs1s 0a0Ka;
3a[iHsAA TyMOa C HACOCHOMW CTaHITUeH

Tabauua 5 -MeToauka npoBeieHuss KOHTPOJIS

IlapameTpbl MeTOAMKH 3HaveHHe mapamMeTpa
KonuyecTBo OLIEHOK TpHU
Hassanwus oneHox 5 Ganios, 4 Oaiia,

3 Ganna

IToporu oneHOK CM. KPUTEPHUH OLIEHOK
[Ipenen AIMTENBLHOCTH BCETO KOHTPOJIS 45 MUHYyT
[TocnenoBaTenbHOCTH BEIOOPA BOMPOCOB Cny4aiinas
IIpennaraemoe KOJIMYECTBO BOMPOCOB 15

Kpurepun onenkn:
5 6an0B — BBICTABISACTCS CTYACHTY, KOTOPBIA MpaBmibHO oTBeTH)T Ha 90-100% BoOmpocos,
HOJATBEPXKIAIOIIMX CIIOCOOHOCTh CUCTEMHOTO MOJXOJa [Jisl pelleHrsl TOCTaB/lIeHHbIX 3a/ady;
KPUTHUYECKU aHa/lrM3a MHPopMaLyu, HeoOX0oAUMOM Ji/ist pellieHUst TT0CTaB/IeHHOU 3a/jaum
4 Das1a - BBICTABISIETCS CTYACHTY, KOTOPBIH NpaBuibHO oTBeTUI Ha 70-80% BOIPOCOB, UTO
MOJITBEPIK/IaeT 3HAHUE MaTepHala, HO IIPU ATOM CTYJEHT JIOMYCKAIOTCSI HEKOTOPbIe HETOYHOCTH
B MCII0JIb30BAaHUU TEPMUHOJIOTUU ¥ METOAMK /ISl PellleHUs] [I0CTaB/IeHHbIX 3a/ay;
3 6aJu1a - BBICTABJISIETCS CTYICHTY, KOTOPBIN MPaBMIbHO O0TBETHI Ha 50-60% BOMPOCOB;
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CTYJEHTY, KOTOPBIN MPAaBHILHO OTBEeTHT MeHee 50% BOIpOoCcoB, Oaibl HE BHICTABIISIOTCS.

Pasznea 4. Cranku ¢pe3epHoii rpyninbl

KoHTpoJsmpyeMble KOMIIeTeHUMH (M1 UX YaCTH):

- croco0eH OCYHIECTBISTh KPUTHUYECKHH aHAIM3 MPOOJEMHBIX CHUTyallMid Ha OCHOBE
CUCTEMHOT'O TIOJIX0/1a, BhIpabaThiBaTh cTpareruto aAciictmii (YK-1);

- criocobeH CTaBUTh U pelllaTh MH)KeHepHble U HayYHO-TeXHUUecKHe 3aJauu B cepe cBoeit
npodeccoOHaNbHONM  /1eATeIbHOCTA UM HOBBIX  MEXKJUCLMIJIMHADHBIX — HarpaB/eHuidl C
VCTI0/Ib30BaHUEM eCTeCTBeHHOHAYYHbIX, MaTeMaTUYeCKUX U TexHorornueckux mogenei (OITK-
1);

- criocobeH MPUMEeHSITh MHCTPYMeHTapuii (hopManr3aliid MHXeHepHBIX, HayuyHO-
TeXHUUECKUX 3a/au, MCTI0J/Ib30BaTh MPUK/IaJHOe TIPOrpaMMHOe obecrieueHre TPy pacueTe,
MO/Ie/TMPOBaHUH U MTPOEKTHPOBAHNH TeXHUUECKUX 00BeKTOB U TEXHOTOTMUECKUX ITPOLIECCOB
(OIIK-5)

Buvibepume npasunvHwiti omeem

Ha pucynke noxkaszana

0

S

+ mumHApUYecKas ppesa;
IUcKoBas gpesa

yrioBas ¢pesa

TopieBas (pesa

KOHIIeBas (pe3a

Ha pucynke noxaszana

SN “g

nUIUHApUYecKas gpesa;
+ auckoBas pesa
yrioBas (pesa
TopieBas (pesa
KOHIIeBas ¢pe3a

by 4

Ha pucynke noka3zana

@

t
/
{

N

y
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IWIMHAPHYECKas ppe3a;
IUcKoBas gpesa
+ yrnoBas ¢pesa
TopieBas (pesa
KOHIIeBas ¢pe3a

Ha pucynke nokasana
D

I,

IWIMHAPUYECKas ppesa;
ICKoBas ¢pesa
yrioBas ¢pesa

+ topreBas dpesa
KOHIIeBas ¢pe3a

Ha pucynke nokaszana

]
7Y
/i

/

WIMHAPUYECKas ppe3a;
JIucKoBas gpesa
yrioBas ¢pesa
TopieBas (pesa
+KoHI1eBas (pesa

Jl1s1 06padoTKM NJIOCKMX MOBEPXHOCTEl MCMOJIb3YIOTCHA NMPEeMMYIIeCTBEHHO:
+ munmHapudeckas (pesa; Topresas gppesa

JckoBas ¢ppesa

yrioBas (pesa

KOHIIeBas (pe3a

CKBO3HOMH HINMOHOYHBIN Na3 NPEICTABJICHHBINH HA PUCYHKe 00paldaTbIBaeTcs:

—_— e Rt e — ——

+ Ha TOpU30HTAIBHO-(PE3EPHOM CTAaHKE TUCKOBOU (Ppe3oit;

Ha TOPU3OHTATBHO-(PE3EPHOM CTaHKE MUIUHAPUIECKON (Hpe3oil;
Ha BEPTUKAJIBHO-(PE3EPHOM CTaHKE TOPIIEBOM (Ppe3oit;

Ha BEPTUKAILHO-(Ppe3epHOM CTaHKE KOHIIEBOU (hpe3oii;

3aKpbIThIN IIMOHOYHBIN NA3 NpeACTABJCHHbIN HA PUCYHKe 00padaTbiBaeTcs:
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2

+ Ha TOPU30HTATILHO-(Dpe3epHOM CTaHKe AUCKOBOH (pe3oii;

Ha TOPU3OHTAITBHO-(PE3EPHOM CTaHKE MIIUHAPUICCKON (Hpe3oil;
Ha BEPTUKAJILHO-(Ppe3epHOM CTaHKE TOPLEBO (Ppe3oii;

Ha BEPTUKAILHO-(PPE3epHOM CTaHKE KOHIIEBOU (hpe3oit;

R
=

3aKprTBIﬁ HIMOHOYHBIN a3 Hpel[CTaBﬂeHHbIﬁ Ha PUCYHKE 06paﬁaTblBaeTCH:

==

P
-

Ha TOPU30HTATBHO-(PE3EPHOM CTaHKE TUCKOBOM (Ppe3oit;

Ha TOPU3OHTATBHO-(PE3EPHOM CTaHKE LIMIUHAPUIECKON (Hpe3oil;
+ Ha BEPTHKAIBHO-(PPE3EPHOM CTAaHKE KOHIIEBOH (Ppe3oit;

Ha BEPTUKAIbHO-(PpE3epHOM CTaHKE TOPIEBOIl (ppe3oil.

IIpu Hape3aHuu 3y64aThIX KoJeC MO0 MeTOly KOMHPOBAHHUS HCIOJIb3YIOT:
+ (pe3epoBaHne TMCKOBOW MOIYJIBHOHN (Ppe3oid,

(bpe3epoBanue KOHIIEBOU (Hpe3oii;

¢dpe3epoBaHue YEPBIUHBIMU (pe3ami,

3yOonutngoBaHue, MEBUHTOBAaHHE, TPUTHPKY;

IIpu Hape3anuu 3y0UYATHIX KOJIEC IO MeTOAY 00KATKH HCIOJIb3YIOT:
bpesepoBanue JUCKOBOU (hpe3o,

dbpe3epoBanue KOHIIEBOU (pe3oit;

+ (peszepoBaHue YEPBIUHBIMU (Ppe3aMu,

3yOonuIQoBaHue, NIEBUHIOBAHUE, TPUTUPKY;

Ha pucynke noxasana:

MUTUHApUYECKas ppe3a ¢ IpsIMbIM 3yO0oM;
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+unnMHapUYeckas ¢pe3a ¢ BUHTOBBIM 3yO0M;
IUcKoBas gpesa

yrioBas gpesa

TopieBas (hpesa

KOHIIeBas ¢pe3a

Ha pucynke nokasana:

WIMHAPHYECKas Gpe3a ¢ MPsMbIM 3y0oM;
+unnuHgpUYeckas ¢pesa ¢ BUHTOBBIM 3yOoM;
JIMCKOBas ¢pe3a

yrioBas gpesa

TopreBas (pesa

KOHIIeBas ¢pe3a

a pUCyHKe NMOKa3aH:

e

+ TpamneneBuaHbIN 3y0;
3aThUIOBAHHBIH 3Y0;
napabonnyeckuii 3y0;
9BOJIbBEHTHBIN

Ha pucynke nokasan:

]

A"
\ ¢nupane
| ‘l Apxumeda

TpareneBUIHbIN 3Yy0;
+3aThIJIOBAHHBIH 3Y0;



napabonuyeckuii 3y0;
9BOJILBEHTHBIN

Ha pucyHke nmokasan o0uuii BuJ ropu30oHTAJIbHO-(pe3epHOro CTaAaHKA - mo3unus 1 31o:

o
\\“\
rf" N

+ CTaHHUHA,
KOpOOKa CKOPOCTEIA;
X000T;
CTOJI JIJISl yCTAHOBKY W 3aKPETUICHUS 3arOTOBKH,
NoJIBECKa (cepbra) s TIOJIepKaHusI ONPaBKU ¢ Gpe3oit;
cajia3Kku;
KOHCO!JIb;
KopoOka mojia4q

Ha pucyHke moka3an o01mii BUJ ropu30HTAJILHO-(PpPe3epPHOro CTAHKA -MIO3UIHUSA 2 ITO:
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CTAaHWHA;
+ KOpoOKa CKOpOCTEH;
X000T;

CTOJI JUIsl YCTAHOBKH U 3aKPEILJICHUS 3aTOTOBKH;
MoJBECKa (cepbra) isl MOIEPKaHusI ONPaBKH C Ppe3oii;
caJla3KH;

KOHCOJTb;
KOpoOKa mojau

Ha pucyHnke mokasaH o01uii BU rOpU30HTAJIbHO-(Ppe3epHOro cTaHka - mo3unms 3 31o:

2\\ ‘E{’

™S
rf"x

%\
{’_ \

[

CTaHHWHA;
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KOpOOKa CKOpOCTEH;

+ x000T;
CTOJI JUIsl YCTAaHOBKH M 3aKPEIIJICHUS 3arOTOBKH;
NoJIBECKA (Cepbra) s TOICPKaHMsI OTIPaBKU ¢ Gpe3oit;
caJla3Ku;
KOHCOJITb;
KOpoOKa mojad

Ha pucyHke nokasaH o01uii B/ TOpU30HTAJIbHO-(Ppe3epHOro cTaHKa - mo3uuus 4 3T0:

3 4 LY

\ [/
[ A
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rf"x

CTAaHWHA,;
KOpOOKa CKOPOCTEH;
X000T;

+ CTOJ JUI yCTAaHOBKH U 3aKPETJICHUs 3arOTOBKH;
noJiBecKa (cepbra) Juisl o AepKaHHs ONIPABKU ¢ Ppe3oit;
caJla3KH;

KOHCOJIb;
KOpoOKa rmojay

Ha pucyHnke nmokasaH o01uii BU rOpU30HTAJIbHO-(Ppe3epHOro CTaHKA - O3ULHSA S 3TO:
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CTAaHWHA;
KOpOOKa CKOpOCTEH;
X000T;
CTOJI JUIsl YCTAHOBKH U 3aKPEILJICHUS 3aTOTOBKH;
+ mojBecka (cepbra) s OIJepKAHKS OMPABKU C Ppe3oi;
caJla3KH;
KOHCOJTb;
KOpoOKa mojau

Ha pucynke moka3aH o01uii BU rOpU30HTAJIbHO-(Ppe3epHOro CTaHKa - mo3unms 6 31o:
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[

CTaHHWHA;
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KOpOOKa CKOpOCTeH;

X000T;
CTOJI 171l YCTAHOBKH U 3aKPETUICHUS 3aTOTOBKH;

noJiBecka (cepbra) Jiisl Mo AepKaHUsI ONPaBKU ¢ Ppe3oit;

+ calasku;
KOHCOJITb;
KOpoOKa mojad

Ha pucyHke nokasaH o01uii BU/ TOPpU30HTAJIbHO-(Ppe3epHOro CTaHKA - MO3ULHS 7 3TO:

’\ [/
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2 — e F

7
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CTaHUHA;
KOpoOKa CKopocTei;

X000T;
CTOJI 171l YCTAaHOBKH U 3aKPETUICHHUS 3aTOTOBKH;

Mo/BECKa (cephra) isl MOIIEPKaHUsI ONIPABKH C Ppe3oii;

caJjla3Ku;
+ KOHCOIJIb;
KOpoOKa mojau

Ha pucyHke nokasaH o01uii BU rOpU30HTAJIbLHO-(Ppe3epHOro cTanka - no3unus 8 3ro:
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CTAaHWHA;
KOpOOKa CKOpOCTEH;
X000T;
CTOJI JUIsl yCTAHOBKH W 3aKPETIJICHUS 3arOTOBKH,
MoJBECKa (cepbra) isl MOIEPKaHusI ONPaBKH C Ppe3oii;
caJla3KH;
KOHCOJTb;
+ KopoOKka mojaay

Ha pucyHnke nokasan o01uii BUJA BepTHKAJIBbHO-(pPe3epHOro CTaHkKa - mosunus 1 sro:

+ cTaHWHAa;
KOpoOKa CKOPOCTEH;

39



HIMUHAEIbHAS TOJI0BKA;
HITTAH/IENb,

CTOJI JIJIsl YCTAHOBKH M KPETUICHUS 3aTOTOBKU;
caja3Ku;

KOHCOJIb;

KopoOKa mojia4y

24 Ha pucyHke noka3aH o01uMii BUJ BEPTHKAJIbHO-()PE3ePHOro CTAHKA - MO3UIMUS 2 ITO:

CTaHHHA,
+ KopoOKa CKOpoCTei;

HIMTUHJIETbHAS TOJIOBKA;

IITIUHCHb;

CTOJI ISl YCTAHOBKH U KPETUICHUS 3aTOTOBKU;

CaJIa3Ku;

KOHCOJTb;

KopoOka mojia4y

25 Ha pucyHke noka3aH o011uil BH/I BepTUKAJIbHO-Qpe3epHOro cCTaHKa - mo3unus 3 31o:
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CTaHWHA,
KOpoOKa CKOPOCTEH;
+ LIOUHICIbHAA T'OJI0BKA,
MIIUHIEIb,
CTOJI JUISL YCTAHOBKU U KPEIJIEHNS 3arOTOBKH;
Cajla3Ku;
KOHCOJIb,
KOpoOKa rmojayu

26 Ha pucyHke noka3aH o01uii BU BepTHKAJIBHO-(Qpe3epHOro CTaHKa - no3unus 4 31o:

CTaHWHA,
KOpoOKa CKOPOCTEH;
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HIMUHAEIbHAS TOJI0BKA;
+ MINUHOEIb,
CTOJI JIJIsl YCTAHOBKH M KPETUICHUS 3aTOTOBKU;
caJia3Ku;
KOHCOJIb;
KopoOKa mojia4y

Ha pucyHke nmokasaH o0umuii BuJ{ BepTHKAJbHO-(QpPe3epHOro CTAHKA - MO3UIHUA S 3T0:

CTAaHWHA,;
KOpOOKa CKOPOCTEH;
HIMMUHACIbHAA I'OJIOBKA,
HINHAHAET;
+ CTOJ [T yCTAaHOBKH U KPETJICHUS 3aTrOTOBKH;
caJla3KH;
KOHCOJIb;
KOpoOKa rmojay

Ha pucyHnke nokasan o01uii BUJA BepTHKAJIbHO-(Pe3epHOro CTAaHKa - MO3HIusA 6 3T0:
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CTaHWHA,

KOpoOKa CKOPOCTEH;

IIMUHACTbHAS TOJIOBKA;

11000020501 (X110

CTOJI 711 YCTAHOBKH U KPEIUIEHUS 3aTOTOBKH;
+ cajiasku,

KOHCOJIb;

KOpoOKa rmojayu

Ha pucynke nokasa o01muii BUJ BepTHKAJIBbHO-(Pe3epHOro CTAHKAa -NMO3MIHA 7 3TO:

CTaHWHA,
KOpoOKa CKOPOCTEH;
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HIMUHAEIbHAS TOJI0BKA;
HITTAH/IENb,

CTOJI JIJIsl yCTAHOBKH U KPETUICHUS 3aTOTOBKU;
caja3Ku;

+ KOHCOJIb;

KopoOKa mojia4y

Ha pucyHke nmokasaH o0umuii BuJ{ BepTHKAJbHO-(Qpe3epHOro CTAHKA - NO3UIUA 8 3T0:

CTaHHHA,
KOpoOKa CKOPOCTEH;
HIMTUHJIETbHAS TOJIOBKA;
IITIUHCHb;
CTOJI 171l YCTAHOBKU M KPETIJICHUS 3aTOTOBKU;
caJla3Kw;
KOHCOJTb;

+ kopoOka mojiau

Tabauua 6 -MeToauka npoBeieHusi KOHTPOJIsI

ITapaMeTpbl METOAUKH 3HaveHune mapamerpa
KonngecTBo O1eHOK TpHU
HazBauuns oneHok 5 6annos, 4 6aia,

3 Ganna

IToporu oneHOK CM. KPUTEPUHU OLIEHOK
[Ipenen 1IUTENTBHOCTH BCETO KOHTPOJISI 45 MUHYT
[TocnenoBareTbHOCTH BEIOOPA BOIIPOCOB Ciyyalinas
[Ipensiaraemoe KOJIMYECTBO BOITPOCOB 15

Kpurepum ouneHku:
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5 0ann0B — BBHICTABISAETCS CTYAECHTY, KOTOPBIM IpaBuibHO oTBeTws Ha 90-100% Bompocos,
MOJATBEPXKJIAIOIINX CHOCOOHOCTh CHUCTEMHOIO MOAXOJa [Jisl pelleHusl TOCTaB/IeHHbIX 3a7ad;
KPUTHUYECKH aHa/in3a UHPOpMaLiu, HeoOX0AUMOM [/ PeleHus TO0CTaB/IeHHOU 3a/1aun

4 0aj1a - BBICTABIISIETCS CTYJIEHTY, KOTOPBIN MpaBriibHO oTBeTHI Ha 70-80% BOIpOCOB, YTO
MOJATBEPKJIaeT 3HAHUE MaTepHala, HO IIPU ITOM CTYJEHT JIOMYCKAIOTCS HEKOTOPbIE HETOYHOCTH
B HCIIOJIb30BaHUU TEPMUHOJIOTUU U METOAMK J1JIs1 PeLleHUs] IOCTaB/IeHHbIX 33/1ay;

3 0aJu1a - BBICTABJISETCS CTYICHTY, KOTOPBIN NpaBuiibHO 0TBETHI Ha 50-60% BOMPOCOB;
CTYJEHTY, KOTOPBIN MpaBHIIbHO OTBEeTUT MeHee 50% BOIpocoB, Oaibl HE BHICTABIISIOTCS.

Pa3nes 5. CTankH cBep/INJILHOM IPYNIbI
KonTposmpyemble KOMIEeTeHIMH (MM UX YACTH):

- crioco0eH OCYHIECTBISTh KPUTHUYECKHH aHAIM3 MPOOJEMHBIX CHUTYyallMid Ha OCHOBE
CUCTEMHOI'0 I10J1X0/1a, BbIpadaThIBaTh cTpareruto Aeiicteuil (YK-1);

- criocobeH CTaBUThH U pelllaTh MH)KeHepHbIe M HayYHO-TeXHUYeCKHe 3aJaul B cepe cBoeit
rpoecCOHaNbHON  /IeATeIbHOCTA UM HOBBIX  MEXJUCLMIJIMHADHBIX ~ HarpaB/eHuidl C
VICTIO/Ib30BaHUEM eCTeCTBeHHOHAYYHbIX, MaTeMaTUYecKUX U TexHonornueckux mogenei (OITK-
1);

- criocobeH MPUMEeHSITb MHCTPYMeHTapuii hopMann3aliii MHXKeHepHBIX, HayuyHO-
TeXHUUECKUX 3a/jau, MCTI0J/Ib30BaTh MPHK/IaJHOEe TIPOrpaMMHOe obecrieueHye Py pacuerTe,

MOAe/IMPOBAHKUHN U ITPOEKTHUPOBAHWHK TEXHUYECKUX O6’b€KTOB M TeXHOJIOTMYeCKHX ITpOoLeCCOoB
(OIIK-5)

Buvibepume npasunvrwiti omeem

Ha pucyHke nmokasano:

Perytdas yacms
Padoyas vacms

Aanka
xbocmobux

+ cBepiio

pa3BepTKa

3€HKEp

LIEHTPOBOYHOE CBEPJIO
3€HKOBKa

METUYHUK

Ha pucynke nokasan:

Pexcymas Pabo4as 4acTh
4acTh Kamabpysomas 4actsb XBOCTOBHK

-ug()q

Tleitka Jlanka

7

a)

CBEPIIO

pa3BepTKa

+3€HKEP
LIEHTPOBOYHOE CBEPIIO
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3CHKOBKA
MCETUYHUK

Ha pucynke nmoka3ana:

¥ s SEH

A

CBEpJIO

pa3BepTKa

3€HKEp

LIEHTPOBOYHOE CBEPJIO

+3€HKOBKA I KOHUYECKUX YIITyOJIeHun
METYUK

Ha pucyHnke nokasana:

Pexyman | Kamubpyromas wacts [}leitka Keanpar

y [wacte

o
| 49X H : 3 _'_?XL__

l, L XBOCTOBHK
[
CBEpIIO
+ OUIMHAPUYCCKAs pa3BCPTKa
3EHKEp

LIEHTPOBOYHOE CBEPJIO
3€HKOBKA JJI1 KOHUYECKUX yrIIyOJIeHui
METYUK

Ha pucynke noxasana:
==
— — R
koY 2 5 __*._—%“
)

CBEpIIo

+ KOHHYECKass pa3BepTKa
3CHKEP

IICHTPOBOYHOE CBEPIIO
3€HKOBKa

METYUK

Ha pucynke nokasaso:

A 18

CBEpJIO
KOHUYECKasl pa3BepTKa
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3€HKEp

+TIHEHTPOBOYHOE CBEPIIO
3€HKOBKa

METYHUK

Ha pucyHke noka3san:

3aGopHbili koHYC KannGpyroman 4acts ¥

S
o~

CepauesnHa

Pabouan yacth
T Pexcymee nepo Kanaska

Vron xoHyca 3a6opHoit YacTH

CBEpJIIO

KOHHUYECKasl pa3BepTKa
3€HKEp

LIEHTPOBOYHOE CBEPJIO
3€HKOBKa

+MeTYuK

Ha pucyHke nokasana cxema o0padoTku:

v
s
CnUpanbHOE
cbepao
" 3g20mobkd
) -

+ CBepieHue r1yXxoro(CKBO3HOI0) OTBEPCTHSI CIUPAJIbHBIM CBEPIIOM
PaccBepiuBaHne CKBO3HOTO OTBEPCTHS CIIMPAIbHBIM CBEPIIOM
3eHKEepOBaHUE OTBEPCTHSI LIMIIMHAPUIECKUM 3€HKEPOM
Pa3BepTriBaHNe OTBEPCTUS HWIMHIPUUECKON pa3BEPTKON
3eHKOBaHME I10/1 FOJIOBKY 00JITa U FOJIOBKY BUHTA 3€HKOBKOM
LlexoBaHrE ONOPHON MOBEPXHOCTH I0J1 TOJIOBKY 00JITa IEKOBKOM
O06paboTka oTBEpCTUS KOMOMHUPOBAHHBIM HHCTPYMEHTOM
Pa3BepThiBaHME KOHUYECKON Pa3BEPTKOU

Ha pucynke nokasana cxema o0padoTkm:
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AN

Fa 1

CBepJieHMe I1yX0ro(CKBO3HOI0) OTBEPCTHSI CIIUPAIbHBIM CBEPJIOM
+ PaccBepinBaHue CKBO3HOTO OTBEPCTHS CIPAILHBIM CBEPIIOM
3eHKepOBaHUE OTBEPCTHS HMINHAPUICCKUM 3€HKEPOM
Pa3BepThIBaHME OTBEPCTUS IWIMHAPHYECKOM Pa3BEPTKOM
3eHKOBaHHE I0]I TOJIOBKY 00JITa M TOJIOBKY BUHTA 3€HKOBKOIA
LlekoBaHME ONOPHOI MOBEPXHOCTH I1OJI TOJIOBKY 00JITa IIEKOBKOM
O6paboTka oTBepCTHS KOMOMHUPOBAHHBIM HHCTPYMEHTOM
Pa3BepThIBaHNE KOHUYECKON pa3BEPTKOM

Ha pucynke noka3zana cxema o0padoTku:

;S

CaepiieHne riryxoro(CKBO3HOT0) OTBEPCTHS CIIUPATIBHBIM CBEPIIOM
PaccBepnmBaHne CKBO3HOTO OTBEPCTHS CITUPATIHLHBIM CBEPIIOM

+ 3eHKepOBaHUE OTBEPCTHS LIMIMHIAPUIECKUM 3€HKEPOM
PazBepTheiBaHME OTBEPCTHS LIWIMHIPUIECKON Pa3BEPTKON
3eHKOBaHHE I10]] TOJIOBKY 00JITa M TOJIOBKY BUHTA 3€HKOBKOI
[lexoBaHWE OMTOPHON TIOBEPXHOCTH IOJI TOJIOBKY 0OJITa IEKOBKOM
O6paboTka 0TBepCTH KOMOMHUPOBAHHBIM HHCTPYMEHTOM
Pa3BepThIBaHNE KOHUYECKON PA3BEPTKON

Ha pucynke nokazana cxema oopadoTku:
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CaepJieHHe r1yXoro(CKBO3HOT0) OTBEPCTHUS CIIUPATIBLHBIM CBEPIIOM
PaccBepinBaHue CKBO3HOTO OTBEPCTHSI CITUPATIBHBIM CBEPIIOM
3eHKepOBaHUE OTBEPCTHS HMIMHIPUIESCKUM 3€HKEPOM
+Pa3BepThIBaHUE OTBEPCTHSI IMIMHAPUIECKOMN pa3BEepTKON
3eHKOBaHHE I0]] TOJIOBKY 00JITa M TOJIOBKY BUHTA 3€HKOBKOIA
LlexoBaHUE OMTOPHOM TTOBEPXHOCTH IOJI TOJIOBKY 00JITa IEKOBKOM
O06paboTka oTBepCTHS KOMOMHUPOBAHHBIM HHCTPYMEHTOM
Pa3BepThIBaHHE KOHHYECKOW Pa3BEPTKOM

Ha pucynke noka3zana cxema o0padoTku:

CaepJieHue I1yXoro(CKBO3HOI0) OTBEPCTHUSI CIIUPAIbHBIM CBEPJIOM
PaccBepiuBaHne CKBO3HOTO OTBEPCTHS CIIMPAIbHBIM CBEPIIOM
3eHKepOBaHUE OTBEPCTHSI IMJIMHAPUIECKUM 3€HKEPOM
Pa3BepThiBaHME OTBEPCTUS LIMIUHIPUUECKON Pa3BEPTKON

+ 3eHKOBaHME MO/ TOJOBKY 00JITa 36HKOBKOMH

IlexoBaHre ONOPHON MOBEPXHOCTH T0J1 TOJIOBKY 00JITa LIEKOBKOM
O06paboTka oTBEpCTUS KOMOMHUPOBAHHBIM HHCTPYMEHTOM
Pa3BepThiBaHME KOHUYECKOU Pa3BEPTKOU

Ha pucynke nokasana cxema o0padoTkm:
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o~ |
CaepJieHMe I1yX0ro(CKBO3HOI0) OTBEPCTHSI CIIUPAIbHBIM CBEPJIOM
PaccBepinBaHue CKBO3HOTO OTBEPCTHSI CIIUPAIbHBIM CBEPIIOM
3eHKepOBaHUE OTBEPCTHS LMIMHIPUIECKUM 3€HKEPOM
Pa3BepThIBaHME OTBEPCTUS LIMJIMHAPHUUECKON Pa3BEPTKOM
3eHKOBaHUE I10]] TOJIOBKY 00JITa 3¢HKOBKOM
+ LlexoBaHKE ONTOPHON MOBEPXHOCTH 101 FOJIOBKY 00JITa LIEKOBKOM

O6paboTka oTBepCTHS KOMOMHUPOBAHHBIM HHCTPYMEHTOM
Pa3BepThIBaHNE KOHUYECKON pa3BEpTKON

Ha pucynke noka3zana cxema o0padoTku:

]
AN
7/
Y
X A
i/
&
CaepiieHue riryxoro(CKBO3HOT0) OTBEPCTHS CIIUPATIBHBIM CBEPIIOM
PaccBepimBanne CKBO3HOTO OTBEPCTHS CIIMPATIbHBIM CBEPIIOM
3eHKEpOBaHUE OTBEPCTHSI IUIUHAPUIECKUM 3€HKEPOM
Pa3BepTheiBaHME OTBEPCTHS LIWIMHIPUIECKON Pa3BEPTKON
3eHKOBaHHE I10]] TOJIOBKY 00JITa 36HKOBKO
[lexoBaHuE OMOPHOI MOBEPXHOCTH O FOJIOBKY 00JITa IIEKOBKOI

+ O6paboTKa OTBEpCTHsI KOMOMHUPOBAHHBIM HHCTPYMEHTOM
Pa3BepThiBaHHE KOHUYECKOU pa3BEPTKON

Ha pucynke nokazana cxema oopadoTku:

Vv
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CaepJieHHe ITyXoro(CKBO3HOT0) OTBEPCTHS CIIUPATIBLHBIM CBEPIIOM
PaccBepnuBaHre CKBO3ZHOTO OTBEPCTHS CIIUPATBHBIM CBEPIIOM
3eHKEpOBaHUE OTBEPCTHSI LIMJIMHAPUIECKUM 3€HKEPOM
Pa3BepThiBaHue OTBEPCTUS HUIHMHIPUUECKON pa3BepTKON
3eHKOBaHHE I0]I TOJIOBKY 00JITa 36HKOBKOM

[lexoBaHuE OMOPHOI MOBEPXHOCTH IO FOJIOBKY 00JITa IIEKOBKOI
O6paboTka 0TBepCTHSI KOMOMHUPOBAHHBIM HHCTPYMEHTOM

+ Pa3zBepThIBaHNE KOHUYECKON pa3BepTKOM

st 00padoTkM oTBEpPCTHIA 1O 6...8 KBAIMTETY NPUMEHSAIOT:
+ pa3BepThIBaHUE

3eHKEpOBaHUE

CBEpJICHUE

paccBepiIBaHUE

Jl1s1 00pa0o0TKH O0TBEPCTUH BHINOJHEHHBIX B JIUTHIX H INTAMIIOBAHHBIX J1eTAJIAX
NPUMEHSIOT :

pa3BEPTHIBAHUE

+ 3€HKEpOBaHUE

CBEPJICHUE

paccsepiBaHue

Jliis1 yBeJIMUEeHUs1 {UaAMeTPa 0TBepcTHi no 14 KBaIMTEeTy NIPUMEHSIOT:
pa3BEPTHIBAHUE

3€HKEpOBaHNE

CBEPJICHUE

+paccBepInBaHUE

JlJ1s1 mosty4eHHus OTBEPCTHIl B CIUIOIIHOM MaTepuaJie IPUMEeHSI0T:
pa3BEPTHIBAHUE

3E€HKEPOBaHUE

tCcBepIICHHUE

paccBepIMBaHue

Ha pucynke noka3zan o0mmii BUJ:

o1



+ BEPTUKAJIBLHO CBEPIMILHOIO CTaHKA
paguaibHO CBEPJIMJIBHOIO CTaHKA
BEPTUKAIIBHO-PACTOYHOTO CTaHKA

Ha pucynke nokasan o01muii Bua:

[hw ;
__"»}I | e

M

A

BEPTUKAJIBHO CBEPJIMIJIBHOTO CTaHKa
+paaranbHO CBEPIIMIIBHOTO CTaHKa
BEPTUKAIbHO-PACTOYHOTO CTaHKa

Ha pucyHke noka3an o01muii Bua:
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BEPTUKAJIbHO CBEPJIMIIBHOTO CTAaHKA
palualIbHO CBEPIMIBHOIO CTAaHKA
BEPTUKAIbHO-PACTOYHOI'O CTaHKA
+ ropu30HTaJIbHO-PACTOYHOI'O CTAaHKA

Ha pucynke noka3zas o01mmii BUI BEePTHKAJBHO CBePJIHIbHOIO cTanka. Ilo3muus 1 3ro:

+ ¢yHIaMeHTHas IIUTa

CTaHUHA

KOpoOKa ckopocTeit

KopoOKa 1mojiay ¥ MEXaHU3M Tojad
HIITAH/IEITD

CTOJ

Ha pucyHke noka3zas o01mii BUJ BEPTHKAJIBHO CBEPJIMIbHOIO cranka. Ilo3unus 2 3ro:
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L
A
=
dbyHIaMeHTHas IIUTa
+CcTaHuHa

KOpoOKa CKOpOCTei

KOpoOKa mo1ad ¥ MEXaHu3M 110129
HITTHH/IEITb

CTOJ

Ha pucyHke nokasaH o01uii BU/i BEepTHKAJIBHO CBepJMIbHOro cranka. [lo3unms 3 sto:

L
£
=
byHaaMeHTHas IIMTa
CTaHMHA

+ KopoOKa ckopocTeit
KopoOKa 1mo/1ay ¥ MEXaHU3M IoJad

54



MIIMAHACIb
CTOJI

Ha pucyHke nmokasan o0uuii BuJ BepTHKAJIbHO CBEPJIMJIbLHOr0 ctanka. [lozunmus 4 3ro:

3“(l

L
4
_ll
(dbyHIaMeHTHasl IIuTa
CTaHMHA

+ KopoOKa ckopocTeit

KOpoOKa moJiay 1 MEXaHu3M Moja4u
MITUHACID

CTOT

Ha pucyHnke nmoka3a o01uii BU BEpTHKAJIBHO CBEPJMIbHOIO cranka. Ilo3unms S sro:

55



L
£
_.II
Q)YHHaMeHTHaH IJIuTa
CTaHHHA

KOpoOKa cKopocTei

KOpOoOKa 1mo1ad ¥ MEXaHu3M 110124
+ INNUHAEIIb

CTOJ

Ha pucyHke nokasaH o01uii BU/i BEepTHKAJIBHO CBepJMIbHOrO0 cranka. [lo3unms 6 sro:

L
£
=
byHaaMeHTHas IIMTa
CTaHMHA

KOpOoOKa CKOpOCTei
KopoOKa 1mo/1ay ¥ MEXaHU3M IoJad
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NIITUHICID
+CToJ

Tabauna 7 -Metoauka npoBeieHUsi KOHTPOJIA

IlapameTpbl MeTOTUKH 3HavyeHue mapamMerpa
KonnyecTBo OLIEHOK TpHU
Ha3zBanus onieHOK 5 6amnos, 4 6amna,

3 Gamna

[Toporu onieHoK CM. KPUTEPHH OI[CHOK
IIpenen JIMTENBHOCTH BCETO KOHTPOJIS 45 MUHYT
ITocnenoBareabHOCTH BEIOOPA BOIIPOCOB Ciyyaiinas
[Ipennaraemoe KOJIM4ECTBO BOIIPOCOB 15

Kpurtepun onenku:
5 0a/10B — BBICTABISETCA CTYACHTY, KOTOPbIA MpaBuiibHO oTBeTH) Ha 90-100% Bompocos,
MOJATBEPXKIAIONINX CIOCOOHOCTh CHUCTEMHOIO TOAXO0/a AJisl pellleHUs] TIOCTaB/AeHHbIX 3a/au;
KPUTHUECKH aHa/M3a UHGopMaIiuu, HeoOX0IUMOM /IS pellieH sl ITOCTaB/IeHHOM 3aauu
4 0ajJ1a - BBICTABIISIETCS CTYJICHTY, KOTOPBIN MpaBmiibHO OTBeTHI Ha 70-80% BOIpOCOB, 4TO
MOJTBEPKJIaeT 3HAHUE MaTepHala, HO IPU STOM CTYJEHT JIOMYCKAIOTCSI HEKOTOPbIE HETOYHOCTH
B HCIIOJIb30BAHUM TEPMUHOJIOTHU ¥ METOJIUK /1JIs1 pellleHUs OCTaB/IeHHbIX 3a/ay;
3 0aJ1a - BBICTABISIETCS CTYACHTY, KOTOPBIN MpaBUiIbHO OTBETHI Ha 50-60% BOMpOCOB;
CTYACHTY, KOTOPBIH MPaBUILHO OTBETHII MeHee 50% BOmpocoB, OaJUIbl HE BBICTABIISIOTCSI.

Pazgen 6. Crankn nuingoBaibHbIe U 10BOA0YHUE
KoHTpoJsmpyeMble KOMIeTeHUMH (M1 UX YACTH):

- croco0eH OCYIIECTBISITh KPUTUYSCKHI aHATM3 MPOOJIEMHBIX CHTYyaIlMid Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BbIpadaThIBaTh cTpaTeruto aeincteuil (YK-1);

- criocobeH CTaBUTh U pellaTh WH)XXeHepHble ¥ HayYHO-TexXHUuUecKue 3a/lauu B cepe cBoeit
npoeCcCUOHA/NBHOM  /IeATeIbHOCTA M HOBBIX  MEXKJUCLMIIJIMHADHBIX  HarpaB/leHUud C
VICTI0/Ib30BaHMEM eCTeCTBeHHOHAYYHbIX, MaTeMaTUUeCKUX M TexHosiornyeckux mogenei (OITK-
1);

- criocobeH MPUMeHSTh UHCTPyMeHTapuii opMasv3aliii UHKeHepHbIX, HayuHO-
TeXHWYeCKUX 3a/lay, UCT0JIb30BaTh MPUK/IaJHOe MporpaMMHoe obecrieyeHre Mpy pacueTe,
MO/Ie/TMPOBAaHUH M ITPOEKTHPOBAHNH TeXHUUECKNX 00BeKTOB M TEXHOIOTHUECKHX ITPOLIECCOB
(OIIK-5)

Buvibepume npasunvruiti omeem

Ha pucyHke noka3ana cxema minpoBaHus:

Skp

Snp
KPYIJIO€ HEHTPOBOE NUIM(OBAHUE C IPOJOIBHOM TOJaueH;
KPYTJIOE IEHTPOBOE BPE3HOE NUIM(OBAHME:
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KpYTJI0€ IEHTPOBOE IIyOUHHOE HITH(OBaHUE;

KPYTJIO€ IIEHTPOBOE COBMECTHOE NITHN(OBAHUE MITHHIPUICCKON IIOBEPXHOCTH U TOPIIA
nundoBaHue Ha OECIIEHTPOBO-NIITU(OBAIBHBIX CTAHKAX

IUIOCKOE NITH(oBaHue nepedepued Kpyra

IUIOCKOE NUTH(OBaHKE TOPIIOM Kpyra

Ha pucynke nokasana cxema nuingoBaHus:

—
L}

KpyTJI0€ IEHTPOBOE NUIH(OBaHUE C MPOAOIBLHOMN MO1aueH;

+ Kpyrioe HeHTPOBOE Bpe3HOe NITHU(OBAHHE:

KPYTJIO€ IEHTPOBOE ITYOMHHOE NITU(OBAHUE;

KpYTJi0e IIEHTPOBOE COBMECTHOE NITU(OBaHNE IUIUHAPUIECKON MTOBEPXHOCTH U TOPLIA
nutMoBaHue Ha OCCIIEHTPOBO-NIITU(OBAIBHBIX CTAHKAX

wiockoe nutndosanue nepedepueit Kkpyra

IUIOCKOE IITH(OBaHUE TOPIIOM KpyTa

Ha pucyHke noka3ana cxema nuingoBaHus:

:

]
L

KpYIJi0€ HEHTPOBOE NUIN(OBaHUE C MTPOJOIbHOM Mo1auei;

KPYTJI0€ LIEHTPOBOE BPe3HOE NUTH(OBAHUE:

+ KpyrJioe eHTPOBOE NTyOUHHOE HNITU(OBAHUE;

KPYTJI0€ LIEHTPOBOE COBMECTHOE NUTN(OBAHNE [IMIMHAPHUECKOI MOBEPXHOCTH U TOPIIA
nuMgoBaHue Ha OeCHeHTPOBO-ITU(OBATIBHBIX CTAHKAaX

10ckoe nuindoBaHue nepedepuent kpyra

IUIOCKOE IITM(OBAaHUE TOPILIOM KpyTa

E-

Ha pucyHke noxa3ana cxemMa muin(poBaHus:
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KpYTJI0€ IEHTPOBOE NUIM(OBAHKE C MPOJOIBHOM MMo1auei;

KPYTJIO€ IIESHTPOBOE BPE3HOE MITU(POBAHUE:

KpYTJI0€ IEHTPOBOE MIyOUHHOE HITH(OBAHUE;

+KpyrJioe EeHTPOBOE COBMECTHOE NUIH(OBAHKE IIMIIMHAPUIECKON MOBEPXHOCTH M TOpIIA
nuMoBaHue Ha OCCIIEHTPOBO-NIITU(OBATBHBIX CTAaHKAX

IUIOCKOE ITH(oBaHue nepedepuei Kpyra

IUIOCKOE IITH(OBaHUE TOPIIOM KpyTa

Ha pucyHke noka3ana cxema nuingoBaHus:

VEx. Skp.zaz

KpyTJI0€ IIEHTPOBOE UM (OBaHUE C MPOAOTLHOMN MOaUEH;

KpYTJi0€ [IEHTPOBOE BPE3HOE NUIH(POBAHUE:

KpYTJI0€ HEHTPOBOE IIYOUHHOE IITH(OBaHUE;

KpYTJi0€ [IEHTPOBOE COBMECTHOE NITMU(OBaHNE LUINHIPUUIECKON TOBEPXHOCTH U TOpLIA
+uunpoBaHue Ha 6€CLEHTPOBO-NUTH(OBAIBHBIX CTAHKAX

10ckoe nutndoBaHue nepedepueit kpyra

IUIOCKOE IITHM(OBaHUE TOPLIOM KpYTra

Ha pucyHke noxa3ana cxemMa muin(poBaHus:
H

i

+J l L-l
Snp Shen.

KpyTJI0€ IIEHTPOBOE NUTH(OoBaHUE C MPOAOIBLHON TO1aueH;
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KPYTJI0€ IIEHTPOBOE BPE3HOE MITU(POBAHUE:

KpyTJI0€ IIEHTPOBOE TIyOMHHOE NUTH(OBAHNUE;

KpYTJI0e IICHTPOBOE COBMECTHOE NITU(OBAHNE IUITMHAPUICCKON TOBEPXHOCTH U TOPIIA
numdoBaHue Ha O€CIEHTPOBO-NIIIHU(OBATBHBIX CTAHKAX

+mnockoe numdoBanue nepedepueit kpyra

IUIOCKOE NITH(OBAHUE TOPIIOM KpyTra

Ha pucyHnke nokaszana cxema nuin(oBaHus:

&
-

S¢

Snp. Snp

¥

KPYIJIO€ LIEHTPOBOE NITH(OBAHKE C TPOAOIBHOM T01AUeiH;

KpYTJIOe IEHTPOBOE Bpe3HOe NuTi(oBaHue:

KPYIJIO€ LIEHTPOBOE ITyOMHHOE HUTH(OBAHHUE,

KPYTJIOE IEHTPOBOE COBMECTHOE IUTM(OBAHNE [IMIIHHAPUIECKON MOBEPXHOCTH M TOpPLA
uuMpoBaHue Ha OECLEHTPOBO-ULTH(OBATBHBIX CTAHKAX

TUIOCKOe IITHQoBaHue nepedepuend Kpyra

+1utockoe nutugoBaHUE TOPLIOM Kpyra

Ha pucynke noxazana cxema ninpoBaHus:

1 2

v // /
& P NN

+ BHYTPEHHETr 0 IJIaHETapHOI 0 NUTH(OBaHUS

BHYTpPEHHETo IIIM(OBaHUS C IPOOJIbHOM Mogaueit Kkpyra
BHYTPEHHETo NUIH(OoBaHUS Bpe3aHHEM

Jis i oBaHusA BaJI0B MCIOJIb3YIOT:

+Kpyrioe HapyXHoe HuUTndoBaHUE

BHYTPEHHET0 IJIaHETapHOTO NUTH(OBaAHUS

iockoe nuindoBaHue nepedepueit kpyra

BHYTPEHHEr0 NUIH(OBaHM ¢ IPOIOJILHON NoJaueil kpyra

Jast muindoBaHusi OTBEPCTHI B ra0apUTHBIX KOPIYCHBIX J€TAJISAX UCMOJIb3YIOT:
KpYTJIO€ HAapyKHOE NUIH(OBaHHE

+BHYTPEHHETO TJIaHeTapHOTO NUTH(OBaHUS

mIockoe nutudoBanue nepedepueii kpyra

60



BHYTPEHHET0 NUIM(OBaHUS ¢ IPOJOJIbHON Noaueii Kkpyra

J1st i oBaHusl OTBEPCTHH B HE0OIBIINX JeTAJSAX HCIO0JIb3YIOT:
KpyTJioe HapyXHOe HuIH(OBaHUE

BHYTPEHHETO IIAHETAPHOTO NUTH(OBAHMS

iockoe nuindoBanue nepedepueit Kpyra

+BHYTpPEHHETO HNIITU(OBAHUS C MIPOJOIBHOM Mmoauelt Kpyra

JIJ1sl IJIOCKHUX MOBEPXHOCTEH HCIOIb3YIOT:

KpYTJIO€ HApYKHOE IUIH(OBaHHUE

BHYTPEHHETO TUIAHETAPHOTO IIITU(OBAHUS

+mtockoe numdoaHue nepedepueii Kpyra

BHYTpPEHHETO NIITHU(GOBAHUS C IPOIOJILHOM Mmogaueit Kpyra

Ha pucynke nokasan o01uii Bua:

L

g

+ KpyrJo UM oBaIbHOIO CTAHKA;
0e311eHTPOBO-NLITU(OBATLHOTO CTAHKA,
IUIOCKOLUTN()OBAJILHOTO CTAHKA;
BHYTPUILIN(OBAIBHOIO CTAHKA;

Ha pucyHke nokasas o01uii Bua:

,/ Ng

KpYTJI0 NUTH(OBATHHOTO CTAHKA;
+ 0€31eHTPOBO-TITM(POBAITHBHOTO CTAHKA;
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TUTOCKOMUTH()OBATBHOTO CTAHKA;
BHYTPHUILIN(OBATBHOTO CTAHKA;

Ha pucynke nmokasa o0uuii Bua:

i
e/
KPYTJ10 NUIN(OBATBHOTO CTAHKA,
0€31eHTPOBO-IIN(OBATILHOIO CTAHKA;
+ mIocKonUIN(OBATBHOTO CTAHKA,
BHYTPUIUIN(OBAILHOIO CTAHKA;

Ha pucynke noka3zan o0mmii Buj:

( L

KPYIJI0 HUTM(OBATBHOTO CTAHKA;
0e31eHTPOBO-NILITN(OBATLHOTO CTAaHKA,
TUIOCKOIUTN()OBAILHOTO CTAaHKA;

+ BHYTpULUTH(OBATIHLHOTO CTAaHKA;

CxopocThb BpalleHus NUTH(OBATBHOI0 KPyra cocTaBJisieT:
+30...35 m/c

10...15 m/c
15...20 m/c
20 ... 25 m/c
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IIpn mumpoBanun 00padoTKy BeayT:
+ aOpa3uBHBIMH KpYyraMu;

AJIMa3HBIMU PC3LaMU;
OBICTPOPEKYILIUM UHCTPYMEHTOM;
TBCPAOCTIIABHBIM MHCTPYMCHTOM;,

B kauyecTBe a0pa3uBa B nLUIH(OBATBLHBIX KPYrax HCMOJIb3YHOTCS:
+ 3JIEKTPOKOPYH, KapOua KpeMHHUs1, Kapoua 0opa, ainmas
KepaMHUYECKHE CBS3KHU, ByJTKAHUYECKUE CBS3KH, OAKEITUTOBBIE CBSI3KH
OBICTPOPEIKYIIUE CTATU

TBEP/IbIE CILIABHI

B kauecTBe CBSI3KH B NLTH(OBATBHBIX KPYTraxX HCHOJIb3YHOTCS:

+ 3JIEKTPOKOPYH/I, KapOua KpeMHHUs1, Kapoua 0opa, aiamas
KepaMHUYECKHE CBS3KHU, BYJTKAHUYCECKUE CBS3KH, OAKEITUTOBEIC CBSI3KH
OBICTPOPEIKYIIUE CTAITU

TBEP/IbIC CILIABBI

Ha pucynke nokasan o0muii Buja kpyriounuingosaibHoro cranka. [losunus 1 sto:

L

d

+ cTaHUHA,
CTOJ;
nepeaHss 6a0ka ¢ KOpOOKOH CKopocTel;
nundoBanbHas 0adka;
3aHss 0a0Ka;
MIPUBOJI CTOJIA;
abpa3uBHBIN KpyT

Ha pucynke nokasan o0muii Bua KpyriaouuingosajibHoro cranka. [losunus 2 sro:
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e er 5
Skp li\\ Ye |- \ LI

CTaHWHA,
+ CTOII;
niepeaHsis 6abka ¢ KOPOOKO# CKOpPOCTEH;
numdoBaibHas 6a0ka;
3anHsa 0a0OKa;
MIPUBOJI CTOJIA;
abpa3uBHBIN KPYyr

Ha pucynke nokasan o0muii Buja kpyriounuingosaibHoro cranka. [losunus 3 sto:

Sk H'i\\ ] ﬁﬁ—‘ )

= <

CTaHWHA,
CTO,

+ mepenHsis 6abka ¢ KOPOOKOI cKkopocTeit;
nundoBanbHas 0adka;
3aHssg 0a0Ka;
MIPUBOJI CTOJIA;
abpa3uBHBIN KpyT

Ha pucynke nokasan o0muii Bua KpyriaouningosajibHoro cranka. [losunus 4 sro:
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CTaHWHA,
CTOJ,
niepeaHsis 6abka ¢ KOPOOKO# CKOpPOCTEH;
+mmudoBanbHas 6adka;
3anHsa 0a0OKa;
MIPUBOJI CTOJIA;
abpa3uBHBIN KPYyr

Ha pucynke nokasan o0muii Bua kpyriouuingosaabHoro cranka. llosunus 5 sro:

Sk H'i\\ ] ﬁﬁ—‘ )

= <

CTaHWHA,
CTO,
nepenHsis 6abka ¢ KOPOOKOH CKOpOCTei;
nundoBanbHas 0adka;

+ 3amgHsgs 0alOka;
MIPUBOJI CTOJIA;
abpa3uBHBIN KpyT

Ha pucynke nokasan o0muii Bua kpyriaouuingosajibHoro cranka. Ilozuums 7 3ro:
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CTaHWHA,
CTOJ,
niepeaHsis 6abka ¢ KOPOOKO# CKOpPOCTEH;
numdoBaibHas 6a0ka;

3anHsa 0a0OKa;
MIPUBOJI CTOJIA;

+ aOpa3uBHBIN KPyT

Tabauua 8 -MeToauka npoBeieHusi KOHTPOJISI

ITapaMeTpbl METOAUKH 3HayeHne napameTpa
KonnyecTBo OLIEHOK TpHU
Ha3zpanmus oneHOK 5 Oamnos, 4 Oainna,

3 Ganna

IToporu onieHOK CM. KPUTEPHH OI[EHOK
IIpenen AIMTENBHOCTH BCETO KOHTPOJIS 45 MUHYT
[TocnenoBaTenbHOCTH BEIOOPA BOMPOCOB Crnyuaitnas
[Tpennaraemoe KOJTUYECTBO BOIPOCOB 15

Kpurepuu onenkmn:
S 0ann0B — BBICTABIAETCS CTYIAEHTY, KOTOPBIA IpaBwibHO oTBeTM Ha 90-100% Bompocos,
MOJTBEPXKJAIOIIUX CHOCOOHOCTh CHUCTEMHOIO MOAXO0Ja [JIsl pelleHusl TOCTaB/AeHHbIX 3a/ad;
KPUTHYECKH aHain3a nHhopMaLiy, HeoOX0AMMOM [i71s peleHus TO0CTaB/IeHHOW 3a/1aun
4 6asJ1a - BBICTABIIETCS CTY/IEHTY, KOTOPBIN MpaBmiibHO 0TBeTHII Ha 70-80% BOIpoCoOB, 4TO
MIOATBEPKJIAET 3HAHUE MaTepHala, HO IIPU ITOM CTYJEHT JIOMYCKAIOTCSI HEKOTOPbIE HETOYHOCTH
B HCIIOJIb30BAaHUU TEPMUHOJIOTUU U METOAMK JIJIs1 PeLLeHUs IOCTaB/IeHHbIX 3a/ay;
3 0as1a - BBICTABIISIETCS CTYACHTY, KOTOPBIN MpaBUIbHO OTBETHII Ha 50-60% BOIpoOCOB;
CTYAEHTY, KOTOPBIH PpaBUIbHO OTBETHII MeHee 50% BONpocoB, OAJUIbI HE BBICTABIISIOTCS.

Paszpnen 7. CtaHKu cTporajibHble, IPOTSKHBIE U 10J10€/KHbIE
KouTposnpyemsbie koMneTeHUMU (MJIA UX YaACTH):

- croco0eH OCYIIECTBIISTh KPUTUYECKUH aHaTU3 TPOOJIEMHBIX CHTYyallMii Ha OCHOBE
CHUCTEMHOTI'0 I0JIX0/1a, BeIpadaThIBaTh cTpareruto Aeictauii (YK-1);

- crioco0eH CTaBUTH U pellaTh MHKeHepHbIe M HayYHO-TeXHUYeCKHe 3aJaur B cepe cBoei

npoeCcCUOHAILHOM  [1eATeIbHOCTH M HOBBIX  MEXJUCLMIUIMHAPHBIX — HarpaB/eHWHd C
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WCIO0/Ib30BaHUEM eCTeCTBeHHOHAYYHbIX, MaTeMaTUUYeCKUX U TexHosorndeckux mogenen (OITK-
1);

- criocobeH MPUMEeHSITh MHCTPYMeHTapuid (JopMav3aliii MHXeHepHBIX, HayuyHO-
TeXHUUECKUX 3aZiau, MCIIOIb30BaTh IMPUK/IaJIHOE IPOrpaMMHOe obecrieueHre TIpU pacueTe,
MO e/IMPOBaHUHN U IMTPOEKTHUPOBAHHWK TEXHUYECKHUX O6’BEKTOB " TeXHOJIOTUUeCKHX ITPO1jeCCOB
(OIIK-5)

Buibepume npasunvruiti omeem

HNHCcTPpYMEHTOM NPU NPOTATUBAHUHM ABJIAKOTCSH:
+ IOPOTSKKHU,

pe31bL;

CBepIa;

IOJIOSAKY;

MeTtoaom BHYTPCHHEI0O NPOTATUBAHUSA OﬁpaﬁaTblBalOT:

+ KpYTJIBIC U MHOI'OI'paHHBIC OTBEPCTUS, HIITOHOYHBIC KaHABKH, HIIJIMIIEBBIC BTYJIKU
HApPYKHBIC IIJIOCKHUEC U (1)aCOHHI)Ie IIOBCPXHOCTH,

IICHKHU KOJIEHYAThIX BaJIOB

Ha pucyHke noxkaszana

, ty Ly L3 .
T 1
| Hi

+ IpoTsDKKa
N071051K

bpe3a
CBEpJIO

Ha pucyHnke nokasana cxema

._P_H.:.B:.HEB]__._.__I__._ FURlR I —

a)
+ BHYTPEHHETO MPOTATHBAHHUS;
MIPOILINBKHA
HaApPY>KHOTO TIPOTSITUBAHHS
CTpOTaHUs
OJIOIEHUS

Ha pucyHke noxa3ana cxema
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BHYTPEHHETO MIPOTIATUBAHUS;
+ HNPOIINBKY;

HApY>KHOTO IPOTATHBAHUS;
CTPOTaHUS;

I0JI0IEHH;

Ha PUCYHKE IMOKa3aHa CxeMa

BHYTPEHHETO MPOTATHBAHUS;
IIPOILINBKU;
+ Hapy>KHOTO MIPOTITUBAHMUS,
CTpOTaHWSI,;
JIOJIOJICHMUS;

Ha pucynke noxkasana:

g

+ nUIHAIIeBast MPOTSIKKA;
IITTOHOYHAS TTPOTSKKA;
KpyTJasi MPOTSIKKA,
JOJIOSIK;

L
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Ha pucynke nmokasana:

LR ST

&

Qemans

7

IIJIMIIEBast MPOTSIKKA,

+ LIMNOHOYHAS IPOTKKA;
KpyTias IpOTsKKa,
IOJIOSAK;

Ha PUCYHKE IIOKa3aHa CXE€Ma NMPOTHANKKH 1JIsA 06pa60TKn OTBepCTHﬁ. Ilo3unusn 1 3710:
1 2 3 4 5 6 7

\ T 1 \ Y

L [ ls :I' A I, A

+ XBOCTOBHMK

meika

MepEeIHSS HAIPaBIISIIOIIAs
pexyl1as 4acThb
KauOpyro1as 4acThb
3a(Hs1s1 HAIIPaBJIAOLIAs
3aTHAI XBOCTOBHUK

Ha PUCYHKE IMIOKa3aHa CXE€Ma MPOTHNKKH 1JIsA oﬁpaﬁoTkn OTBepCTHﬁ. Ilo3unusn 2 310!

1 2 3 4 5 6 7
\ \
| | \ . L
l1 Iz ls :I' ll Il ’s
'L
XBOCTOBHUK
+ 1menka

TepeTHSST HAlPaBIISIOIIAs
pexylas 4acThb
KauOpyro1mas 4acThb
3a/IHsIS1 HANlpaBJIstoas
3aJHUI XBOCTOBUK

Ha pucyHke noka3zana cxeMa NpoTsiZKKHU 1J1s1 00padoTku orBeperuil. Ilosuums 3 3ro:
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L [ ls J'11 A I, A

XBOCTOBHUK
mIeiika

+ mepeaHss HalpaBIAIOnas
peXKyIas 4acTh
KamuOpyroIas 4acThb
3aJIHSIST HATTPABJISFOIIAS

33 JHUHA XBOCTOBHK

Ha PUCYHKE IIOKa3aHa CX€Ma NMPOTHAKKH 1JIsA oﬁpaﬁoTKn OTBepCTHﬁ. Ilo3unusn 4 310!
1 2 3 4 5 6 7

L 5 4 J'11 L4 [

XBOCTOBHUK
LIerKa

MepEeIHSS HAIPaBIISIIOIIAS
tpexylas 4acThb
KaTuOpyroIas 4acThb
3a(Hs1s1 HAIIPaBIIAOLIAs
3aJJHANA XBOCTOBUK

Ha pucyHke nokasana cxema NpoTsiKKH 1Jis1 00padoTku orBeperui. ITo3nnms S 3ro:
1 2 3 4 5 6 7

XBOCTOBHK
meika

TepeTHsSIS HAIIPaBIISIOIIAs
pexyl1ias 4acThb
+KanuOpyromas 4acThb
3a/IHsIS1 HANlpaBJIstoas
3aJHUI XBOCTOBHUK

Ha pucyHke nmokasana cxema NpoTSIKKH 1Jis1 00padoTku orBeperuid. ITo3nnms 6 To:
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L [ ls J'11 A I, A

XBOCTOBHUK
mIeiika

NepeaHss HalpaBJIstoas
pexy1ias 4acTb
KamuOpyroIas 4acThb
+3aIHsIs1 HaNPaBJISIOIAs
33 JHUHA XBOCTOBHK

Ha pucyHke nmokasana cxema NpoTsizKKH 111 00padoTku orBeperuii. [lo3unus 7 aro:
1 2 3 4 5 6 7

L [ ls J'11 A I, A

XBOCTOBHK
HmIeika

MepEeIHSS HAIPaBIISIIOIIAS
pexylas 4acThb
KaTuOpyroIas 4acThb
3a/IHsIS1 HallpaBJIstoas

+ 3aJHUH XBOCTOBHK

Ha pucynke noxa3ana cxema

+ cTporanus
TONONIeHNUs
bpesepoBanus
MPOTATHUBAHUS

Ha pucyHke noxa3ana cxema
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CTPOTaHHUS
+ no0IeHNns
bpe3epoBaHus IPOTATHBAHUS

Ha pucynke noxkasan

4

-

X D
T

+ cTporaibHbIi pesen
JTOJIOEKHBIN pe3ert
IIPOXOJHOU pe3el
OTPE3HOMU pe3el

CTporanue npuMeHS 10T J1Jis1 00padoOTKHU
+ IUTIOCKUX TOPU30HTAIBHBIX TOBEPXHOCTEN
MJIOCKUX BEPTUKATBHBIX TTOBEPXHOCTEN
OTBEPCTHUI

Jlos10/1eHre IPUMEHS 0T JIs1 00padoTKH
IUIOCKUX TOPU30HTAIBHBIX IOBEPXHOCTEN
+ MJIOCKUX BEPTUKAJIBHBIX TIOBEPXHOCTEN
OTBEPCTHI

Ha pucynke nokasan:



+ MOMEePEeYHO CTPOTaIbHBIN CTAHOK
TOKApHO-BUHTOPE3HBIN CTAHOK
BEPTHUKAIBHO (PE3EPHBIil CTAHOK
TOPU30HTAIILHO MTPOIIMBHON CTAHOK

Ha pucynke 1 noka3san

MOTIEPEYHO CTPOTaIbHBIA CTAHOK
TOKapHO-BUHTOPE3HBIN CTAaHOK
BEPTUKAIBHO (pe3epHbIil CTAaHOK

+ FOPU30HTAJIBHO MPOTSKHOM CTaHOK

Tabauua 9 -MeToauka npoBeieHusi KOHTPOJIsI

ITapaMeTpbl METOAUKH 3HayeHHe mapameTpa
KonuuecTBo OL1IeHOK TpH
HasBanwus oneHox 5 6amnos, 4 Oaia,

3 Gamta

IToporu oneHOK CM. KPUTEPUHU OLIEHOK
[Ipenen nIUTENBHOCTH BCETO KOHTPOJIS 45 MUHYT
[TocnenoBareTbHOCTH BEIOOPA BOIIPOCOB Ciyyalinas
[Ipensiaraemoe KOJIMYECTBO BOIIPOCOB 15

Kpurepun onenkmn:
5 6a/10B — BBICTABISETCA CTYACHTY, KOTOPBIA mpaBuibHO oTBeTH)I Ha 90-100% Bompocos,
MOJATBEPXKIAIONINX CHOCOOHOCTh CHUCTEMHOIO TOAXO0/a AJisl pelleHusl TIOCTaBAeHHbIX 3a/au,
KPUTUYECKH aHa/lM3a MHpopmMaLyu, HeoOX0AUMO [i/ist pellieHUst TT0CTaB/IeHHOU 3a/jaum
4 6aJJ1a - BBICTABISIETCS CTY/ICHTY, KOTOPBIH MpaBmIbHO OTBeTHI Ha 70-80% BOmpocoB, 4To
MOATBEPIKJIAET 3HAHKNE MaTepuaia, HO IPU 3TOM CTYAEHT JOMYCKAIOTCSI HEKOTOPbIE HETOYHOCTH
B HCIIOJIb30BaHUU TEPMUHOJIOTUU U METOAMK J1JIs1 PeLleHHs IOCTaBIeHHbIX 33/ay;
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3 0as1a - BBICTABIISIETCS CTYAECHTY, KOTOPBIN MpaBUIbHO OTBETHII Ha 50-60% BOIpoCOoB;
CTYJEHTY, KOTOPBIN paBHIIbHO OTBeTUT MeHee 50% BOIpocoB, Oasibl HE BHICTABIISIOTCS.

Pa3zgea 8. [IpoekTupoBaHue mpouecca MeXaHU4eCcKoil 00padoTKN
Koutposnpyemsbie koMneTeHUMU (MJIA UX YACTH):

- croco0eH OCYIIECTBISITh KPUTUYCCKHI aHAM3 MPOOJIEMHBIX CHUTYyallMid Ha OCHOBE
CHCTEMHOI'0 II0JIX0/1a, BbIpadaThIBaTh cTpaTeruto aencteuil (YK-1);

- crioco0eH CTaBUTh U pelllaTh MHKeHepHbIe M HayYHO-TeXHUUeCKHe 3aJaull B cepe cBOei
npodeCcCHOHaIbHOM  [1eITeIbBHOCTH U HOBBIX ~ MEXJUCLIMIUIMHAPHBIX — HarpaB/eHUuH C
WCII0/Ib30BaHHEM eCTeCTBEHHOHAYYHbIX, MaTeMaTUUeCKUX U TexHosiornueckux mogesnent (OITK-
1);

- criocobeH MPUMEeHSITh MHCTPYMeHTapuid (JopMav3aliii MHXKeHepHBIX, HayuyHO-
TeXHUUECKUX 3a/jau, MCI0JIb30BaTh MPUKIIaIHOe TIPOrpaMMHOe obecrieueHue Tpy pacyeTe,
MOZIe/TMPOBAaHUHU U TTPOEKTHPOBAHWHU TeXHUUECKUX 00BEKTOB M TEXHOIOTHUECKHX TTPOLIeCCOB
(OIIK-5)

Buvibepume npasunvhuiti omeem

Kak Ha3bIBaeTcsi 4acTh TEXHOJOTHYECKOT0 Mpolecca mo oo6padoTke 3aroToBKa
BBINOJIHSIeMAasi HENPEPLIBHO HA OJTHOM pado4yeM MecTe OJAHUM padounm?
IIepexo;

+ omepanus;

YCTaHOBKA;

pUEM;

Kak Ha3pIBaeTcs 4acTh ONepalMi BbINOJIHSIEMasi OJHUM M TEM Ke PeKyLIHuM
HHCTPYMEHTOM, 110 00padoTKe OHOM M TOii 7Ke IOBEPXHOCTH NPH HEM3MEHHBIX pPeKUMax
pe3aHus?

+ nepexon;

orepanus;

YCTaHOBKA;

IPUEM;

Kak Ha3bpIBaeTcsi YacTh Onepanyu BbINoJHsAeMasi 63 H3MEHEeHHs M0JI0KeHUsl
o0pabaTbiBaeMoli 3ar0TOBKHU (IIPY HEU3MEHHOM ee 3aKpernJieHun)?

nepexos;

oreparus;

+ yCTaHOBKa,;

pUEM

Kak Ha3biBaeTcs 4acTh onepanyu BbINOJIHsieMasi 0e3 U3MeHeHHUs M0JI0KeHH
0o0padaTbiBaeMoli 3ar0TOBKH OTHOCHTEIbHO CTAHKA WJIM 32:KMMHOI0 yCcTpoiicTBa?
nepexoz;

orepanus;

YCTaHOBKA;

+ 1o3ULus;

IIpUEM;

Kak Ha3bIBaeTcsi 4acTh nepexoaa OJHOKPATHOE MepeMellleHue HHCTPYMEHTA 10
o0padaTbIBaeMOil MOBEPXHOCTH CONMPOBOKAAeMOe CbeMOM MeTaLia?

NePexo;

omepalus;
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YCTaHOBKA,;
+ Ipoxon;
IIPUEM;

Kak Ha3bIBaeTcsi 3aKOHYEHHBIH Psijl 0T/AeIbHBIX IBUKEHUI, He00X0AUMBbIii 1151
BbINOJIHEHHSI Pa00THI WM MOATOTOBKHU K Hel?

nepexo;

ornepanusi;

YCTaHOBKQ;

MPOXO/I;

+ npuém;

IIpoxoxuTe onpeaeieHue: 3aroTOBKa 3T0 —

+ nerab, UMEIONIas Ha MMOBEPXHOCTAX, MOJIeKAIINX 00paboTKe, HEKOTOPHIN 3arac MeTasia;
u3JieNiue, U3roOTOBJICHHOE U3 OJHOPOJIHOIO 110 HAMMEHOBAHHUIO M MapKe MaTepuana, 6e3
MIPUMEHEHHUS COOPOYHBIX OTEepaInii;

U3JIeNiie, COCTaBHBIC YACTH KOTOPOTO MOJIEKAT COCTUHEHHUIO MEXIY COOOM Ha IPEANPUITUH-
H3TOTOBUTENIE COOPOYHBIMH OIEepaIUsIMK (CBHHYMBAHUEM, COUICHEHUEM, KIICTTKOM, CBAPKOM,
ManlKoM, OIIPECCOBKOM, pa3BaIbIIOBKOM, CKJIEUBAHUEM, CITUBKOM, YKIIAJAKOH U T. II.)

JBa 1 OoJiee crienuPUITMpOBaHHBIX M3/IEIHS, HE COSUHEHHBIX Ha MPEANPUITHH-U3TOTOBUTEIIC
COOpPOYHBIMHU ONIEPALUSMH, HO MPETHAZHAYCHHBIX JIJIS1 BHITOJIHEHHS B3aUMOCBSI3aHHBIX
9KCILTyaTalMOHHBIX (DYHKIIUH.

Koy puumenty ncnoib30BaHus MeTAIA Y PaBeH:

+ oTHOMICHHE Beca 0OpaboTaHHOM JeTanu ( K Becy 3aroToBku Q;

OTHONICHMIO BceX onepauuid Q Kk KoiuyecTBy pabounx MecT;

OTHOIIICHHIO BeCa CTPYXKHU (] B Becy 3arotoBku Q;

OTHOIICHHE KOJIMUYECTBA MEXaHU3UPOBAHHBIX OMEpalnii K 00IIeMy KOJIMUYECTBY OMepalnii;

K nutb10 B pazoBbie (pOpMBI OTHOCATCSH:

+ IUTHE B 3eMJIIHbIE (POPMBI C pyYHOH M MAaITMHHON ()OPMOBKOHM, B 000JI04YKOBbIE (POPMBI, 1O
BBITJIABIIIEMBIM MOJIEIISIM;

JIUTHE B KOKUJIb;

HEHTPOOEIKHOE JTUTHE;

JIUTHE MO JaBICHUEM;

K nutbi0 B MHOTrOpa3oBbie GopMbl OTHOCATCS:

JUTHE B 3eMJIsIHBIE ()OPMBI C pyYHOH M MAaIIMHHON (POPMOBKOH,
JUTHE B 000JI0YKOBbIE (POPMBI;

JIUTHE T10 BBIIIJIABIISIEMBIM MOJIEISM;

+ JINThE B KOKUJIb,

K 00paboTke n1aBjeHHeM OTHOCATCS:

+ MoJly4eHue 3aroTOBOK C IIOMOIIBIO KOBKH, INTAMIIOBKH, IPOKATKH.
JUTHE B 000JI0YKOBbIE (POPMBIL;

JIUTHE T10 BBIIIJIABIISIEMBIM MOJIEIISM;

MOJIy4YEHHUE 3arOTOBOK CIIEKaHHEM U3 IMOPOLIKA MO/ IaBJICHUEM;

KoBky pekomeHnayercs NpMMeHATh:

+ B €IMHUYHOM U MEIKOCEPUIHOM IIPOU3BOJICTBE;

B CEpPUIHOM M MacCOBOM IPOU3BOJICTBE;

IIPU U3TOTOBJIEHUH 3arOTOBOK U3 cIIaBoB TUna AJl4;
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IIPY U3TOTOBJIEHUH 3aroTOBOK U3 citaBoB Tuna CY20;

HITaMnoBKYy 1e/iecO00pPa3HO NPUMEHATh:

B €IMHUYHOM M MEJIKOCEPUHOM ITPOU3BOJICTRE;

+ B CEpUIHOM U MacCOBOM IPOU3BOJICTBE;

MIPY U3TOTOBJICHUH 3aroTOBOK M3 CIUIaBOB Tuia AJl4;
IIPU U3rOTOBJIEHUH 3aroTOBOK U3 ciiaBoB Tuna CY20;

K copToBOoMy npokaTy 0THOCATCS:

+ KpYIJIBIH TOpsSTYEKaTaHbIi MOBBIIICHHOW W HOPMaJIbHON TOYHOCTH, KPYIJIbIA KAIMOPOBaHHBIMH,
KBaJpaTHbIM, IIECTUTPAHHBIN U MTOJOCOBOM rOpsYEKaTaHbIi;

MIPOKAT C U3MEHSIOIIUMCS CEUEHUEM I10 JJIUHE;

3arOTOBKH OCell aBTOMOOMIIEH, OaHIaKell KOJIEC,

TPYOBI CBapHbBIE U XOJIOJAHOTSIHYTHIC

IIpunyck Ha 06padoTKy 3TO:

+ JIOMOJIHUTENbHBIN CJION MeTasula 3aroTOBKH, KOTOPBIN yIasI0T Ipyu 00paboTKe AeTanu Ui
BBINOJIHEHUS! BCell COBOKYITHOCTH TEXHOJIOIMUYECKHX IIEPEX0/10B,

4acTh MaTepHaia 3aroTOBKH, ylaaseMas MeXaHHUeCKoi 00paboTKO it ynpoiieHus (GopMbl
3arOTOBKH 10 OTHOIIEHUIO K (JOpMe FOTOBOH JleTaly;

CJIOW MaTepuaia, yJaJsieMblid IIPY BBIIIOJIHEHUH OTAEIIBHOIO TEXHOJIOIMYECKOr0 MEPEX0a;

IIpoMe:RyTOYHBIN NPHUITYCK ITO:

JIOTIOJIHUTENBHBIN CI0M MeTaia 3aroTOBKU, KOTOPBIN YIaNSIOT IpU 00paboTKe eTany JUls
o0ecrneyeHrs TOUHOCTH Pa3MEPOB U YUCTOTHI IIOBEPXHOCTH, 3a/IaHHBIX PA0OUUM YEPTEKOM;
4acTh MaTepuaa 3aroToBKH, yjansgeMas MeXaHuueckoi o0paboTkoil i ynpouieHus GopMbl
3aroTOBKH 110 OTHOIICHUIO K ()OpMe TOTOBOH JIeTalH;

+ cioil MmaTepuaa, yaasieMbli IIPYU BBIIIOJIHEHUN OTAEIBHOIO TEXHOJIOTHUYECKOTO IIEPEX0/1a;

Hanyck 3To:

JTIOTIOJTHUTEIILHBIN CJION MeTalljla 3ar0TOBKH, KOTOPBIN YIAJSIOT MPU 00pabOoTKe AeTamu JJis
o0ecreyeHns TOUHOCTH Pa3MepPOB U YUCTOTHI HOBEPXHOCTH, 3a/laHHBIX pab0OUUM YEPTEXKOM;
+yacTh MaTepuaia 3aroTOBKHU, yjaiseMas MeXaHu4ecKoi 00paboTKOM [i1s ynporieHust popmbl
3aroTOBKH 110 OTHOLIEHUIO K ()opMe FOTOBOH JleTaly;

CJION MaTepuaia, yJlansieMblil IPY BBIIOJHEHUH OT/I€IbHOTO TEXHOJIOIHUECKOI 0 Iepexo/ia;

IIpunyck Ha3Ha4YaeTcs 1JIs

+ obecrieyeHus: TOYHOCTH Pa3MEPOB U UUCTOTHI TOBEPXHOCTH, 3aJaHHBIX PA0OUMM YEPTEKOM;
ynpoleHus (opMbl 3arOTOBKH;

yCIOXHEHUS (POPMBI 3aTrOTOBKH;

YBEJIMYEHUS PA3MEPOB 3arOTOBKU;

OO0mmii npunmyck Ha 00padoOTKy paBeH:

+ cyMMe MpUITYCKOB Ha OT/IEJbHBIE ONEpallii U IEPEXO/IbI;

Pa3HOCTHU MPUITYCKOB Ha OTACIBHBIC OII€palln U ICPEXOAbI;

MPOU3BEJICHUIO MPUITYCKOB HA OTAEJIbHbIEC ONIEPALIMH U TTEPEXO/IbI;

HAaNMMCHBIICMY 06meMy KpaTHOMY INPHUITYCKOB Ha OTACJIBHBIC OIICpAllU U IEPEXOIBI,

KakuM 13 MeT010B MOKHO MOJIYy4aTh 3ar0TOBKH U3 YyTryHa
+ IUTHE

LITAaMIIOBKa

MpPOKaT
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KOBKa

IIpu 1uTHE MO 1aBJIeHHEM IPUMEHSIETCS ...
+ mpecc-popma

ob6osoukoBas ¢popma

KOKHITh

pasoBas necuanas opma

Haub6oJ/1ee 3K0HOMMYHO U3r0TABJIMBATH YYT'YHHbIE€ TPYOBI CIIOCOOOM ...
JHUTHA B 000JI0YKOBBIE (POPMBI

+ LEHTPOOEIKHOTO JINThS
JUTHA B MAPHBIX OMOKAX
JIUTHS 1O 1aBJICHUEM

OCHOBHBIM HEOCTATKOM JIMThSl B IECYAHO-TJIMHUCTBIE (POPMBI ABJIACTCH:
+ 0IHOPA30BOCTh UCMOIb30BAaHUS (POPMBI

BBICOKAsi CTOMMOCTb (DOPMOBOYHBIX MaTepHajIOB

HCBO3MOXHOCTD IMOJIYYCHHA OTIIMBOK OOJIBIIION MACCHI

ITox 6asupoBanuemM NoHUMAETCS :

JIuneHnue 3aroTOBKU CTETEHEH CBOOOIbI

+ npugaHue 3aroTOBKE TPEOyeMOro IMOJIOKEHHS B IIPOCTPAHCTBE OTHOCUTEIHHO BEIOPAHHOM
CHCTEMbI KOOPJIMHAT TIPH BHIIOJHEHUH ITpo1iecca 00paboTKH

VYcTaHOBKa 3arOTOBKH Ha CTOJIE CTaHKA

ba3za —3ro:

+ MOBEPXHOCTD, ONPEEIIAIONIAs MOJ0KEHHE 3ar0TOBKH (AeTaiM) Ipu 00paboTKH 1eTalu Ha
CTaHKe WA TOTOBOM JC€Tajil B CO6paHHOM Y3JI€ Ui MAIINHE,

Touka, ocb, JIMHUS, TOBEPXHOCTh(MIJIM UX COBOKYITHOCTBD), ONPEAEIAIONIas MOJI0KEeHNe
3aroTOBKH (JI€Talli) WM OBEPXHOCTEH Mpu ee padboTe

nar00ast TOUYKa, OCh, JIMHUS, TOBEPXHOCTh 3arOTOBKHU(JIETAIIH)

YcranoBounas 6aza — 3710:

+ MOBEPXHOCTb, ONPEAEIAIONIAs TOJ0KEHUE 3aTOTOBKH (JI€TaJIN) OTHOCUTEIBHO CTaHKa (MK
HOpUCHOCOOJIEHNS) U PEXYILEro HHCTpYMEHTa NpH 00paboTKe JeTamu;

MIOBEPXHOCTh, OT KOTOPOU TIPOU3BOIUTCS OTUYET Pa3MEPOB NIPU U3MEPEHUH;

MOBEPXHOCTh, ONPEEIAIONIAs OJOXKEHHUE AETAIN OTHOCUTENIBHO JPYTUX AeTanel B cCOOpaHHON
MaIluHE WK Y3JI€;

Tadauna 10 -Metoanka npoBeJeHUs: KOHTPOJIA

IlapameTpbl METOAMKH 3HayeHue mapamerpa
KonuyecTBo OLIEHOK TpHU
HasBanus oneHok 5 Oamnos, 4 Oainna,

3 Ganna

IToporu onieHOK CM. KPUTEPHUH OLIEHOK
[Ipenen AIMTENBLHOCTH BCErO KOHTPOJIS 45 MUHYT
[TocnenoBaTenbHOCTH BEIOOPA BOMPOCOB Cny4aiinas
IIpennaraeMmoe KOJIMYECTBO BOMPOCOB 15
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Kputepun onenkmn:
5 0a/I0B — BBICTABISAETCA CTYACHTY, KOTOPBIA MpaBuibHO oTBeTHN Ha 90-100% Bompocos,
MOJTBEPXKIAIOIIMX CIIOCOOHOCTh CHUCTEMHOTO MOJXOJa [Jisl pelleHHrsl TOCTaB/lIeHHbIX 3a/ady;
KPUTHUECKH aHaM3a UHGopMaIiuu, HeoOX0AUMOM /1S pellieHUsl TIOCTaBIeHHOM 3a/lauu
4 0aj1a - BBICTABIISIETCS CTYJICHTY, KOTOPBIN npaBmiibHO oTBeTHI Ha 70-80% BOIpoCoOB, 4TO
MOJTBEPK/IaeT 3HAHUE MaTepHalia, HO IIPU 3TOM CTYJIEHT JIOMYCKAIOTCS HEKOTOPbIE HETOYHOCTH
B UCIIOJIb30BAHUY TEPMUHOJIOTUN ¥ METOAMK /ISl PellieHusl TIOCTaB/IeHHbIX 3a/1ay;
3 0aJu1a - BBICTABJISETCS CTYIEHTY, KOTOPBIN NpaBuiibHO 0TBeTUI Ha 50-60% BOMpPOCOB;
CTYACHTY, KOTOPbIH MpaBUILHO OTBETHII MeHee 50% BOmpocoB, Gayiibl HE BHICTABIISIFOTCS.

O1eHOYHBbIEe MaTepHaJ/Ibl H CPe/ICTBA /I/IA MPOBePKHU ChopMHPOBAaHHOCTH
KOMIIeTeHIUMI

BaHk TecTOBBIX 3aaHMIi

KpuTepum oneHKku copMHUPOBaHHOCTH KOMIIEeTeHIMI

Tabsma 11 — Kpurepuu olieHKH ChOPMHUPOBAHHOCTH KOMIIETEHIIUN

KO'[[ 1 HaMMeHOBdHHe

Kputepuu olieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIMA

WMH/MKaTopa (yacTu KOMIIeTeHI1N)
JIOCTVDKeHUsT Ha 6a30BOM YpPOBHE Ha TOBBIILIEHHOM YPOBHE
KOMIIeTeHLIMM (YaCTH | COOTBETCTBYET OLIeHKe COOTBETCTBYET COOTBETCTBYyeT
KOMIIeTeHL1H) «Y[I0BJIETBOPUTEIBHO» OLIeHKe «XOpOIII0» OLleHKe «OTJTUYHO»
50-64% ot 65-85% or 86-100% ot
MaKCHUMaJTbHOTO Oasia MaKCHUMaabHOT O MaKCUMaabHOT O
Ganna Gana
YK-1 CnocobeH OCyIecTBIsSTh KPUTUYECKWM aHaiv3 MpPOOJIeMHBIX CUTyalliii Ha OCHOBe
CHUCTEMHOTO0 TI0/IX0/]a, BbIpabaThIBaTh CTPATETHIO [EUCTBUIM
N-1yka B/aJleeT MaTepuasioM | 1o CylllecTBY | 3Haet METOAVKHN
Amnanusupyer o TeMe, HO | OTBeYaeT Ha | ompeziesieHust
1po06/IeMHYIO HCITBITBIBAET TOCTaB/IEHHbIE Mpo0IeMHOM
cuTyaluio (3a/jauy) ¥ | 3aTpy/IHEHUS B TIOMCKe | BOMPOCHI, HO | cuTyaluu (3afauv) u
BbIZlefisieT ee Oa30BbIe | U aHanuse | OMyCKaeT BbI/Ie/ISTh ee 6a30BbIe
COCTaBJISAIOLME. “H(opMaLu1 Ui | HETOYHOCTHU COCTaBJIAIOLLHe,
PaccmarpuBaer peleHust OTHOCHTE/IbHO MeTO/bl peLlIeHUs U
pa3/MuHble BAPUAHTHI | TIOCTABJIEHHOW 3a/lauH, | CIIOCOO0B  pellieHus, | pa3paboTKu
peleHus WCIIBIThIBAET JIOTyCKaeT anropuTMa
rpo6ieMHOMN 3aTPYAHEeHUs MpY | MOTPELLHOCTH B | peanu3aliuu
CUTYyaluu (3alauk), | OLleHKe ONTUMAaJbHOrO | (OpMyIMPOBKaX Pas/IMuYHbIX
pa3pabaTbiBaet pelLieHus orpejieNieHuH, BapHaHTOB
aJITOPUTMBI UX MHOTI'OBapUaHTHOM HETOYHOCTH B | Ipo0JIeMHO
peanu3alyu. 33jaud M BBIPAOOTKM | 0003HAUEHHUAX CUTyaLuu (3agau);
NO-2yk-1 cTpareruu UCIILITBIBAET METOIUKH
Ornpegensiet u roc/iej0BaTe/IbHbIX 3aTpy/iHeHUsI TIpU | Oompejie/ieHust u
OL|€eHHBaeT JIeUCTBUM pellleHUs | aHau3e OL|eHWBaHUS
MpaKkTUYecKue MOCTaB/IeHHBIX 3a/lau Co3/aBIIeMCst MpaKTUUeCKuX
MOC/Ie/ICTBUS CUTyaLuu TOC/Ie/ICTBUMN
BO3MOJKHBIX pelleHui JIOTTyCKaeT BO3MOJKHBIX pellleHU
3a/lauiul. HETOYHOCTHU TIpY | 3a/iauu;

78




N-3yk-1
OcyectsiisieT
CcUCTeMaTU3aLuIo
vHopMaLu
pa3/InYHbIX TUITOB
JJ1s1 aHa/IM3a
TIPOOJ/IEMHBIX
CUTYyaL1H.
BripabaTeiBaet
CTpaTeruio J1elCTBUMN
JJ1s1 TIOCTPOEHMUSI

cucTeMaTU3aLuu
uHopMaL1
pa3IMUHbIX THUIIOB
JJist aHasm3a
TIPOO/IEMHBIX
CUTYyaLui

cucTeMaTU3aLrio
vH(opMaLu
pa3/IMYHbIX
ISt
MPO0IeMHBIX
CUTYaLW; TIPUHIUITHI
pa3paboTKu
CTpaTeruud JeuCcTBUN
JUTST MOCTPOEHMUS
JIFOPUTMOB pellieHUst
MOCTaB/IeHHBIX 3a/1ay;

TUIIOB
dHa/IHh3a

aJITOPUTMOB MpPOrpaMMUPOBaHUE
peleHust pa3paboTaHHBIX
TOCTaB/IEHHBIX 3a/1ay. aJITOPUTMOB U
N-4yx 1 Bnageer KPUTUYECKOTO
HaBbIKAMU aHa/IM3a TOTyYeHHBIX
TIPOTPaMMHPOBaHUS pe3y/bTaToB.
pa3paboTaHHBIX
aJITOPUTMOB U
KPUTUUECKOTO
aHa/TU3a MOTYYeHHBIX
pe3y/bTaToB

OIIK-1 CriocobeH cTaBUTh W pellaTh WH)XXEHePHble M HAayuHO-TeXHWYecKHe 3ajlaud B cdepe
cBOell TipodhecCHOHATBLHOU /leATeTbHOCTH U HOBBIX MEXIUCIUIUIMHADHBIX HarpaBieHu ¢
VICTI0/Ib30BaHMEM eCTeCTBEHHOHAYYHbIX, MaTeMaTUUeCKUX M TEXHOJIOTUYECKUX Mojie/iei

NO-1omk-1 B/IaleeT MaTepUasioM | IO CyllecTBy | 3HaeT OCHOBHBIE
[deMoHCcTpUpyeT T10 TeMe, HO | oTBeyaeT Ha | TIOHATUSA u
3HAHUSA OCHOBHBIX WCTIBITHIBAET IOCTaBJ/IeHHbIE (dbyHIamMeHTabHbIE
TIOHSATHUN U 3aTpyHEeHUs BOITPOCHI, HO | 3aKOHBI bu3uKH,
(dbyHIaMeHTaNbHBIX | OTHOCUTEIbHO JIOTTyCKaeT MeTO/IbI
3aKOHOB (hH3UKH, TpYMeHeHHUs HETOUHOCTHU B TEOpPeTHUYeCKOro "
TIpUMeHsIeT MeTOIbI | OBIIeMH)KeHEePHBIX MaTeMaTuueCKOM 9KCIIePUMEHTaIbHOT O
TeOpPeTUUYeCKOro 1 3HAaHWW TIpU pelleHUM | ONMCAHUH HCCJIe/IOBaHUS
9KCIepUMEHTAa/IbHOTO | MIOCTaB/IEHHOW 3aZlaud | MO/le/TMPyeMOro (busmyecknx
WCCJIe/IOBaHUS onpeziesieHust npoijecca (0OBEKTa) | SIBJIEHUM, ITPOLIECCOB
(busmyeckux PEXXUMOB JUst pellieHust | U 0OBEKTOB; METOJbI
SIBJIEHUM, MPOL[€CCOB | TEXHOJIOTMYECKUX VH)KeHEepHbBIX 3a/]ay; TeOpPeTUUYeCKOro "
1 00BLEKTOB MIPOLECCOB; BbIOOPA WCTIbITHIBAET 9KCIIePUMEHTaIbHOT O
N-20mk-1 ONTHMMAa/IbHOIO MeTo/a | 3aTPYyJHeHUs WUCCeJOBaHUs
[IpuMeHsieT MeTO/Ibl | TEOPeTUUYECKOTO U | OTHOCUTEILHO 00BEKTOB,
TeOpeTUUeCKOro u 5KCIIePUMEHTA/IbHOTO | TIPUMEeHEeHHs MPOLIEeCCOB, SIBJIEHUH,
9KCMePUMEHTA/IbHOTO | UCCIe[JOBaHUSs VH)KeHepHble MeTO/ibl | 3aJlaHHYI0 MeTOAUKY
WCCJIe/IOBaHUS 00BEKTOB; % COBPEMEeHHbIe | S5KCIIePUMEHTOB u
00BEKTOB, WCTIBITHIBAET HayuyHble 3HaHUS O | aHAJIM3MPOBATh 170:6
TMPOLIeCCOB, SIBJIeHUM, | 3aTpyHEHUS TpU | TIPOeKTax U | pe3y/bTaThl;
MPOBOJUT WCII0/Ib30BaHUM KOHCTPYKI[USIX OCHOBHBIE TIOHATUA U
9KCIIepUMEHTHI T10 ¢bu3ukKo- TeXHUUECKUX 3aKOHBI XUMMWH,
3a/laHHOM MeTO/IhKe 1 | MaTeMaTuuecKoro YCTPOMCTB, CYILLIHOCTb
aHa/M3upyeT UX amrapara J1S1 | TIpeyCMaTPUBAKOIIUX | XUMUYECKUX SIBJIEHUN
pe3yJibTaThbl pa3paboTKH  TIPOCTBIX | COXpaHeHHe Y TIPOL[eCCOB; OCHOBBI
N O-30mnk-1 3HaeT MaTeMaTHU4eCKUX 9KO0JIOTUUYECKOI'0 MaTeMaTUKH,
OCHOBHbI€ TIOHSATHUSI U | MOJiesiei SIBJIEHUM, | paBHOBeCUsI MaTeMaTuuecKoe
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3aKOHBI XUMHUH,
crocobeH 00BSACHITh
CYII[HOCTb
XUMHUUECKUX SIBJIEHUH
Y TIPOL[ECCOB
I/I,Z[-4OHK_1 3HaeT
OCHOBBI MaTeMaTHKH,
cnocobeH
TIpe/ICTaBUTh
MaTemMaThUuecKoe
OIKCaHue TIPOILeCCOB,
WCII0JIb3YeT HaBbIKU
MaTeMaTHueCKOro
OTUCaHUs
MO/Ie/TUPYEMOT0
niporiecca (00beKTa)
JUTSI peIeHust
HMH)KeHepHBIX 3a/jau
U[T-50mc1
Wcnonb3yeT pusrko-
MaTeMaTUueCKui
armapar st
pa3paboOTKH MPOCTHIX
MaTeMaTHUeCKUX
MoJenel sBIeHuH,
TMTPOLIECCOB U
00BEKTOB TIpH
3aJJaHHBIX
JTOTTYIIIeHUsIX 1
OTrpaHHUYEHUSIX
NO-60mnk-11Ipumenser
JUTSI peIIeHust
9KOJIOTUUECKUX
rpobieM
WH)XeHepHbIe MeTO/IbI
1 COBpEMEHHbIe
HayuHble 3HaHUS O
MPOeKTax 1
KOHCTPYKLIUSAX
TeXHUUECKUX
YCTPOWCTB,
TpeIyCMaTPUBAIOIIUX
CcoXpaHeHHe
9KO0JIOTUUECKOT0
pPaBHOBeECHs

rponeccoB u 00BHeKTOB
MpHY HeABHO 3aJjdHHBIX
AOIMyLIEeHUAX %1
OIr'paHUYEHUAX

OMKrCaHKWe IpoLeccos,

MaTemMaThUuecKoe
orvcaHue
MO/Ie/IPyeMOro
rpoiiecca (0OBeKTa)
JJ1st peleHuUst
WH)XeHepHBbIX 3a/iay;
¢usmko-
MaTeMaTUuyecKui
ammapar ISt
pa3paboTKH TIPOCTBIX
MaTeMaTHUeCKUX
Mojieneli  SBIEHUH,
TMPOL|eCCOB U
00BEKTOB TIpU
3a/JaHHBIX
JIOTTYLL[eHUSIX u
OrpaHUYEHUSX;
WH)XEHEPHbIE METO/IbI
u COBpeMeHHbIe
HayuHble 3HaHUS O
MpoeKTax u
KOHCTPYKLIASX
TeXHUYECKUX
YCTPOWCTB D1
pelLleHuUs
9KOJIOTUUeCKUX
rpo6em,
TrpelyCMaTpHBaIOIHX
COXpaHeHHe
9K0JIOTUUeCKOT0
PaBHOBECHSI.

OIIK-5 CrniocobeH MpUMeHATb HHCTPYMeHTapuid (hopMai3aliii NHXeHePHbIX, HayuHO-
TeXHUYeCKUX 3a/lay, MCT0/Ib30BaTh MPUK/IaJHOe MporpaMMHoe obecrieyeHre py pacueTe,
MOZIe/TMPOBAaHNH M ITPOEKTHPOBAHMH TeXHUUECKNX 00BEKTOB M TEXHOIOTHYECKHUX MPOL[ECCOB

NO-1omnk-s B/IaJleeT MaTepuasoOM | BajleeT MarepuasioM | 3HaeT IIpMMeHeHHe
[Ipumensier o TeMe, HO | I10 TeMe, 10 | UHCTPYMeHTapusl
VHCTPYMeHTapui VICIIBITBIBAET CyLecTBy OTBeYaeT | UH)KeHEepPHBIX,
VIH)KeHEepPHBIX, 3aTpy/HEeHUs B Ha 110CTaB/IeHHbIe | HAYYHO-TeXHUUeCKUX
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HAayYHO-TEXHUYECKHUX | MPUMeHEeHUH BOIIPOCEHI, HO | 3a7ay,
3a/1a4, VICIIO/Ib3yeT | MHCTPYMEeHTapust JOTyCKaeT HCII0/Ib30BaHue
NPUK/IaJHOe WH)KeHepHbIX, HAyUHO- | HETOYHOCTU IIPH | TIPUKJIa{HOTO
MpOrpaMMHOe TEXHUUECKUX  3a7lay, | MCI0/Ib30BaHUU MIPOTPaMMHOTO
obecrieueHue Mpyu | AOMyCKaeT HETOYHOCTH | TIPHKJIA/JHOTO obecrieueHust TIpU
pacuere, MpY  WCIOJIb30BaHUU | TIPOTPaMMHOTO pacuere,
MOJIeIMPOBAaHUY M | TIPUKJIA/{HOTO obecrieueHust NIPH | MOZIE/IUPOBAaHUK U
MIPOEKTUPOBAHUH | TIPOTPaMMHOTO pacuete, MTPOEKTHPOBaHNUHU
TeXHAYeCKUX obecrieueHust IIPH | MOZIeNIUPOBAHUN W | TEXHHUUECKHX
00BEeKTOB U pacuere, TIPOEKTHPOBaHUU 00BeKTOB u
TeXHOJIOTUYeCKUX | MOJIe/TMPOBaHUN U | TEXHUYeCKUX TEXHOJIOTUYeCKUX
TIPOLIeCCOB IIPOeKTUPOBAHUU 00BeKTOB U | TIPOLIeCCOB.
TeXHAYeCKHX TeXHOJIOTUYeCKUX
00BbeKTOB U | TIPOLIeCCOB.
TEXHOJIOTUYeCKIX
TIPOL|ECCOB

2 OOEHUBAHUME IIMCBbMEHHBIX PABOT CTYJJEHTOB,
PEI'VIAMEHTUPYEMbIX YYEBHBIM IIVTAHOM

PacuerHo-rpaduueckas padora - «Pacuem pedcumos pe3anus npu paziuyHblx 6UOAX

006pabomku»

Tunosas pacyetHo-rpaduueckas paboTa, BBIOIHICTCS 110 BAPUAHTAM B COOTBETCTBHH C
METOAMYCCKHMH yKa3aHUSIMU.
3aoanue evioaemcs npenooasamenem UHOUBUOYATILHO.

Bonpocsl 1151 3a1UTHI:

1. OOBSCHUTD MIPUHITUT HA3HAYEHUS YUCeJl 000POTOB U MO/1a4 TIPH
KOHCTPYUPOBAaHUHU METALIOPEKYILIUX CTAHKOB.
2. [IpuBecTu 3CKU3bI MPUCTIOCOOTECHUM JI1 TOKAPHBIX CTAHKOB: JIIOHETOB,

OMPABOK.

3. Pacckazath 00 X TEXHOJOTUYECKUX BO3ZMOXKHOCTSIX U TIPUBECTU 00JIACTh

IIPUMCHCHMA.

4. IIpuBecTr cxeMbl ONEpalnid, BHITOJHAEMBIX HA TOKAPHBIX CTAHKAX: HAPE3aHUE

PE3BOBI PE3IIOM.

5. O0OBSCHUTD pa3IUYHBIC CIIOCOOBI MOJA4YH pe3iia U 00JIaCTh UX PUMEHEHHUS.
[TpuBecTy MPUHITUIIBI HAPE3AHUSI MHOT03aX0THOM pe3bObl U CITOCOOBI IeTICHUS
OKPY>KHOCTEW IIPU STOM ONEPaALIH.
6. [IpuBecTr cxembl OTIEpaIIHii, BHITOJTHIEMBIX HA METAIUIOPEKYIIUX CTAHKAX:
TOYCHHE, CBepJieHuE, ppe3epoBanue, nuindonBanue. [lokazats Ha cxemax

QJICMCHTLI PCXKHMa PC3aHUA U OIIMCATh HUX.

Tabmmua 12 — dopMrpyemble KOMITETeHLUH (MU WX YaCTH)

KO,E[ 1 HaMMeHOBdHHe
KOMIIeTeHINI

Koj 1 HauMeHOBaHWe WHUKaTOpa
JIOCTHKeHUs] KOMIeTeHLIWH (YacTu

O11eHOUHBIe
MaTepuabl U
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(ykazaHHble 8 PIT]]) KOMIIeTeHI 1K) Cpe/icTBa
YK-1 N-1yx-1 AHanu3upyeT npobieMHy0
Criocoben OCYIIIeCTBJISITh CUTyalLuio (3a7jauy) U Bblfie/isieT ee
KPUTHUYeCKUU aHamm3 | Oa3oBble cocTaBsstoye. PaccmatpuBaer
npobjieMHbIX CUTyaldd Ha pa3/UuHble BADUAHTHI PeLleHUs]
OCHOBe CUCTEMHOIO TI0AX07a, po0JIeMHOM CUTYaI[uH (3a7jaum),
BbIpabaThiBaTh CTpaTeruto pa3pabaTtbiBaeT aJrOPUTMBbI UX
JenCTBUM peasi3aLiu.
N-2yk.1 OnipegensieT v OLleHUBAeT
MpaKTUUeCKue Moc/ie[ICTBUS BO3MOKHbIX
pellleHU 3ajauu. Iposepxa
NO-3yk-1 OcymecTsiisiet copiepxanus PT'P
3awmra PI'P
CUCTeMaTH3aLuio UHPOpMaLUU
(cobecenoBanue)
Pa3/IMYHbIX TUIOB /1JIs1 aHaIM3a
npo0JIeMHBbIX CUTyalui. BeipabaThiBaet
CTpaTeruvio JelCTBUM [1Jis1 TIOCTPOeHUs
aJIFOPUTMOB
pelleHus TOCTaB/IeHHbIX 3a/ay.
N-4yx.1 Brnageet HaBbIKaMU
TIPOrpaMMHPOBaHUs pa3paboTaHHbBIX
aZrOPUTMOB U KPUTHUYECKOTO aHaIu3a
TOTyYeHHBIX Pe3y/IbTaTOB
OITK-1 CnocobeH CTaBUTb W N-1omnk-1 JeMoHCcTpUpyeT 3HaHUsA
pelllaTb ~ WH)XE€HEPDHble U | OCHOBHBIX MOHATUM U (hyHAaMeHTaIbHbIX
HayyHO-TeXHUUeCKHe 3aauu 3aKOHOB (hM3UKH, IPUMEHSIET MeTO/[bI
B cdepe CBOEM | TeopeTUUecKOro U 3KCIepuMeHTaTbHOI0
ripogeccoHa/IbLHOM rccnefoBaHus GU3UUeCKUX SIBJIEHUH,
JeITeTbHOCTU U HOBBIX TIPOLIECCOB U 0OBEKTOB
MEXIUCLIUTIMHADHBIX N-20nk-1 IIpumMensieT MmeTo bl
HaripaBJieHUH C | TeopeTHu4ecKOoro W SKCIepUMeHTabHOrO
WCI0/Ib30BaHKEM HcciieIoBaHus 0OEKTOB, TIPOIIECCOB,
eCTeCTBeHHOHAyUHbIX, SIBJIEHUM, IPOBOJUT SKCIIEPUMEHTBI 110
MaTeMaTUueCKUx Y | 3aJaHHOM MEeTOJUKe U aHaIu3upyeT UX
TEeXHOJIOTUUeCKUX MOJesen pe3y/bTaThbl
MN-30mnk-1 3HaeT OCHOBHEBIE TTOHSATUS U
3aKOHbI XUMUH, CITI0CO0EH 0OBSICHATh [TpoBepka
CYLLIHOCTb XUMHUYECKHX SIBJIEHUN U comeprxanus PI'P
IIPOL[eCCOB 3awura PIT'P
N -40mnk-1 3HaeT OCHOBBbI MaTEMAaTUKH, (cobecenoBanme)

CrIocobOeH Tpe/iICTaBUTh MaTeMaTHUeCKoe
orKcaHre TIPOL|eCCOB, UCTIO/Ib3YyeT
HaBBIKM MaTeMaTHUYeCKOro OMHUCaHUs
Mo/leTMpyemMoro mporiecca (06bekTa) st
pellieHus] MH>KeHePHBIX 3a/lau
N-50mk-1 icrionb3yeT dhu3uko-
MaTeMaTUUeCKUM armapar Jjist
pa3pabOTKH MPOCTBIX MaTeMAaTHUeCKUX
Mo/ie/iel sIBJIeHUM, TIPOI[eCCOB U 00BEKTOB
TPU 3a/IaHHBIX JOMYILEHUsAX U
OrpaHUYEHUSIX
N-60mk-11Ipumenser ais pelueHus
9KOJIOTUUECKHX MPob/ieM MHKeHepHbIe
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MeTO/Ibl U COBPEMEHHbIe HayuHble 3HaHUSI
0 MPOEKTaX U KOHCTPYKLIUSIX TEXHUYECKUX

YCTPOUCTB, Npe/lyCMaTpHBaroL1X
COXpaHeHHe 3K0JIOTUYeCKOr0 paBHOBECHSI

OITK-5 CriocobeH NTpUMeHSITh

VHCTPYMeHTapui

(bopmanu3saLuu NH>XeHepHBIX,
HayUHO-TeXHUUYECKUX 3aJau,
MCI0JIb30BaTh MPUK/IAZHOE
rporpaMmMHoe obecrieyeHue
TIpY pacyeTe, MO/ITMPOBAHUN

Y TIPOeKTHPOBaHNUN

TEXHUUYECKUX 00BEKTOB U
TeXHOJIOTHYeCKHX IMPOoI1jeCCOB

N-1onk.s [IprMeHsieT UHCTpyMeHTapuii
VIH)XeHEePHbBIX, HAYYHO-TeXHUYeCKUX
3a/lau, UCT0JIb3yeT TIPUKJIaZiHOe
MporpaMMHOe obecrieueHue TPy pacuere,
MO/Ie/IMPOBaHUU U ITPOEKTUPOBAHUM
TeXHUYECKUX 0OBEKTOB U
TEeXHOJIOTMYeCKUX MPOL[eCCoB

IIposepka
cogeprkanus PI'P
3awmra PI'P
(cobecenoBanue)

Tabmuia 13 — Kputepuu orjenku PI'P

IToka3arenu KonmuecTBo 6anion
MUHUMabHOe MaKCHUMasabHOe
CobJtroieHue rpaduka BoirtoHeHust PT'P 5 10
3aumra PI'P 5 10
Nroro: 10 20

KpuTtepum oneHku copMHUPOBaHHOCTH KOMIIEeTeHIMI

Tabsmmia 14 — Kpurepuu olieHKM ChOPMHUPOBAHHOCTH KOMIIETEeHIIUN

KO'[[ 1 HaMMeHOBadHHe

Kputepuu olieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIMA

WHUKaTopa (4acTM KOMIETEeHLINM)
JOCTVDKeHUsT Ha 6a30BOM YpPOBHe Ha TOBBILLIEHHOM YPOBHe
KOMIIeTeHLIMM (YaCTH | COOTBETCTBYET OLIeHKe COOTBETCTBYET COOTBETCTBYyeT
KOMITeTEeHLIUN ) «y[I0BJIETBOPUTEIBHO» OLIeHKe «XOPOIII0» OLleHKEe «OTJTUYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJTbHOTO Oasuia MaKCHUMaabHOT O MaKCUMaabHOT O
Ganna Gana
YK-1 CnocobeH OCyIecTBAsSTh KPUTUYECKWM aHaiv3 MpPOOJIeMHBIX CUTyalliii Ha OCHOBe
CHUCTEMHOTO0 TI0/IX0/]a, BbIpabaThIBaTh CTPATETHIO [EUCTBUIM
N-1yka B/aJleeT MaTepuasioM | 1o CylllecTBY | 3Haet METOAVKHN
Amnanmusupyet o TeMe, HO | OTBeYaeT Ha | ompeziesieHust
1po06/IeMHYIO HCITBITHIBAET TIOCTaB/IEHHbIE Mpo0IeMHOM
cuTyaluio (3a/lauy) ¥ | 3aTpy/IHEHUs B TIOMCKe | BOTIPOCHI, HO | cuTyaluu (3afiauv) u
BbIZlefisIeT ee Da30BbIe | U aHanuse | JOMyCKaeT BbI/IeNISITH ee 6a30BbIe
COCTaBJISIOLHE. vH(opMaLuu JUIL | HETOYHOCTH COCTaBJIAIOLHE,
PaccmatpuBaer pelieHust OTHOCHTE/IbHO MEeTO/bl peLIeHUs U
pa3/MuHble BapHaHThI | TTIOCTAaB/IEHHOW 3aZlaud, | CIOCOO0B  pellieHus, | pa3paboTKu
peleHus WCIIBIThIBAET JIOTyCKaeT anropuTMa
rpo6ieMHOMN 3aTPYJHEeHUst MpY | MOTPELLHOCTH B | peasM3aLuu
CUTYyaluu (3alauk), | OLleHKe ONTUMAaJbHOrO | (OpMyTHPOBKaX Pas/IMuYHbIX
pa3pabaTbiBaet pelLieHus orpe/ieNieHuH, BapHaHTOB
aJITOPUTMBI UX MHOT'OBapUaHTHOM HETOYHOCTH B | Ipo0JIeMHO
peanu3alyu. 33jaud M BBIPAaOOTKM | 0003HAUEHHUAX CUTyaLUu (3agau);
NO-2yk-1 CcTpareruu HUCIILITHIBAET METOUKHU
Ornpegensiet u 10CJ1e/J0BaTe/IbHbIX 3aTPY/JHEHUS TIpU | Oompe/ie/ieHust u
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OLlIeHUBaeT
NpaKTUYecKue
TOC/IeICTBUSI
BO3MOJXXHBIX pellleHni
3ajaum.
U[T-3yict
OcyuecTBiisieT
cUCTeMaTU3aLrio
vH(opMaLuu
Pa3/IMUHBIX TUTIOB
JUIs1 aHa/IM3a
Mpo0J/IeMHBIX
CUTYaLUM.
BripabatbiBaeT
CTpaTeruo JelCTBUM
7151 TIOCTPOEHUsI
aJITOPUTMOB
pelLieHus
MOCTaB/IeHHBIX 3a/lay.
I/I,Z[-4y1(_1 BJ'IEI,[[EET
HaBbIKaMH
TIPOTPaMMHPOBaHUS
pa3paboTaHHBIX
aJITOPUTMOB U
KPUTUUECKOT0
aHa/TM3a TOTyYeHHBIX
pe3y/bTaToB

JleiCTBUM pelieHust
MOCTaB/IeHHBIX 3a7ilau

aHasm3e
CO3/IaBIIIeNCS
CUTYyaLur
JIOTTyCKaeT
HETOYHOCTHU
crCcTeMaTU3alun
vH(opMalu
Pa3/InYHbIX
Jist
TIpO0JIeMHBIX
CUTYaLUM

rnpu

TUIIOB
dHa/IM3a

OLIeHUBaHUsI
MPaKTUYeCKUX
T0C/1eICTBUI
BO3MOXXHBIX peLleHuI
3azaum;
cUCTeMaTH3aL1Io
vH(popMaLuu
Pa3/IMUHBIX
JUTST
1po06/IeMHBIX
CUTYaLWiA; TIPUHIUITBI
pa3paboTKu
CcTpaTeruu JeucTBUN
ISt TOCTPOEHUS
aJITOPUTMOB pelleHUst
MOCTAaBJ/IEHHBIX 3a/]ay;
MpOrpaMMUPOBaHKE
pa3paboTaHHBIX
aJIFOPUTMOB U
KPUTUUYECKOTO
aHasiM3a MOMy4YeHHBIX
pe3y/bTaToB.

TUIIOB
dHa/IM3a

OIIK-1 CriocobeH cTaBUTh M pellaTh WH)XXeHepPHble U HAayuHO-TeXHWYecKHe 3ajlaud B cdepe
CBOel TMpo(eccCOHa/NbHON [JesSTelbHOCTU U HOBBIX MEXJUCLIMIUIMHAPHBIX HarpaB/ieHud C
VICTI0/Ib30BaHMEM eCTeCTBEHHOHAYYHbIX, MaTeMaTUUYeCKUX M TEXHOJIOTUYECKMX MOoJie/el

NIO-1onk-1
[deMoHCcTpUpyeT
3HaHUs1 OCHOBHBIX
TOHATUN U
(byH1aMeHTa/lbHbIX
3aKOHOB (PM3UKH,
TIPUMEHSIET MeTO/[bI
TeOPeTUUeCKOro 1
9KCIepUMeHTaTbHOT0
VICC/IeJOBaHUS
bu3nueckrux
sIBJIEHUM, TPOLIeCCOoB
1 00bEKTOB
N-20mk-1
[IprmensieT MeTObI
TEeOpPeTUUeCKOro 1
9KCIepUMeHTaTbHOT0
VICC/IeJOBaHUS
00BEKTOB,
TMPOLIeCCOB, sIBJIEHUH,
MIPOBOJUT
9KCIIePUMEHTHI 110

B/Ia/leeT  MaTepuaoM
1o TeMe, HO
WCTIBITHIBAET
3aTpyAHEHUSI
OTHOCHUTE/TbHO
TIPUMEHEHUST
0O0ITeMH)KeHEPHBIX
3HaHWW TIPU pelleHur
MOCTaB/IEHHOW 3aJjauu
orpeZiesIeHuUst
PEKUMOB
TeXHOJIOTUYeCKUX
TIPOLIECCOB; BBIOOPA
ONTUMAJIbLHOTO MeTOo/ia
TEOPeTUYeCKOTo u
9KCITEPUMEHTA/ILHOTO
HCCIIeIOBaHMUS
00BEKTOB;
WCTIBITHIBAET
3aTpyAHEHUSI
WCTI0/Tb30BaHUH
(ur3MKo-

npu

1o CYIIeCTBY
OTBeuaet Ha
TIOCTaB/IeHHBIE
BOTIPOCHI, HO
JIOTTyCKaeT
HETOUYHOCTH B
MaTeMaTHUeCKOM
OTMUCaHUH
MO/Ie/TUPYEMOT0
nporjecca  (0ObekTa)
Jib) b peleHust

HWH)XE€HEPHBIX 3d/1d4,

WCTIBITHIBAET
3aTpy/iHeHUs!
OTHOCHUTEJIbHO
TIpYMeHeHMUs
VIH)XEeHEepHbIe MEeTO/[bI
" COBpEeMeHHbIe
HayuyHble 3HaHUS O
NpoeKTax u
KOHCTPYKLIUSIX

3HaeTt OCHOBHbIE
TIOHATUS u
(dhyHIaMeHTanbHbIe
3aKOHBI bu3nKy,
MeTO/IbI
TeopeTUYeCcKoro U
3KCIepUMeHTabHOTr0
HCCIIeIOBaHUS
busrnuecKknux

sIBJIeHUM, TIPOLIeCCOB
U O0BEKTOB; METO/IbI
TeopeTUUeCcKoro U
9KCIepUMeHTaIbHOT0
HCC/eloBaHusI
00BEKTOB,
TPOLIeCCOB, SIBJIEHUM,
33[]JaHHYI0 MeTOJUKY

JKCITEPUMEHTOB "
aHaM3UpoBaTh WX
pe3y/bTaThl;

OCHOBHBbI€ TIOHATUA U
3dKOHBbI XUuMmnu,
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3a/laHHOM MeTO/IUKe U | MaTeMaTHUUeCKOro TeXHUUYeCKUX CYILHOCTb
aHaJIM3upyeT ux aririapara JUs1 | YCTPOMCTB, XUMHYECKUX SIBJIEHUN
pe3ybTaThl pa3paboTKH  TIPOCTBIX | TIPeyCMaTPUBAIOIIUX | U TIPOL[ECCOB; OCHOBBI
N-3omk-1 3HaeT MaTeMaTHUeCKUX coXpaHeHue MaTeMaTUKH,
OCHOBHBI€ TIOHSITUS U | Mo/jienei SIBJIEHUH, | 9KOJIOTMUEeCKOTO MaTeMaTHhyecKoe
3aKOHbI XMMUH, TIPOIIECCOB U OOBEKTOB | paBHOBECHS onucaHue TpOLIeCCOB,
CriocobeH 0OBSCHATL | TIPU HESIBHO 3a/laHHBIX MaTeMaTHhyeckoe
CYLLHOCTb JIOMYLLeHUSIX u onucaHue
XUMHYEeCKUX SIBJIEHUM | OrpaHUUeHHUsIX MO/Ie/IMPyeMOro
Y TIPOLIeCCOB nporjecca (0ObekTa)
N-4omk-1 3HaeT JUIst pelieHus
OCHOBBI MaTeMAaTHKH, WH)XEeHEPHBIX  3a/au;
criocobeH ¢bu3mKo-
npe/iCTaBUThb MaTeMaTHhYeCKUi
MaTeMaTHhuyecKoe arirapaT JLst
onucaHue MpOL[eCCOB, pa3paboTKH MPOCTHIX
VICTI0JIb3YeT HaBbIKU MaTeMaTH4YeCKUX
MaTeMaThueCcKoro Mozie/ied  SIBJIEHUU,
OnuCaHust TMpOLIeCCOB u
MO/Ie/TUPYyeMOro 00BEKTOB rpu
ripoiiecca (06beKTa) 3a/laHHBIX
JUIsS1 pellieHust JIOMYLIeHUsIX u
WH)XeHepHBIX 3a/iau OrpaHUYeHUsIX;
N-50mk-1 WH)KEHEPHBbIE METO/bI
Wcnonb3yeT Gpusnko- u COBpPeMeHHbIe
MareMaTuueCcKui HayuHble 3HaHUSA O
arnapar JJsi MpOeKTax u
pa3pabOTKU MPOCTBIX KOHCTPYKLIHSIX
MareMaThuyeCKux TeXHUUECKHX
Mo/jienen sIBleHUH, YCTPOKMCTB ISt
TMPOLIeCCOB U pelieHust
00BeKTOB MpH 9KOJIOTHYECKUX
3a/IaHHBIX nipobsiem,
JIOTYILIeHUsIX 1 rpe/lyCMaTpHBarOLLHX
OrpaHUYeHUsIX CcOoXpaHeHHe
N-6onk-1IIpumensiet 5KO0JIOTUUEeCKOIr'0
JLIs1 pellieHust paBHOBeCHSI.
9KOJIOTUUECKUX rpo6em,
npobsiem rpelyCMaTpHBaOIIUX
VH)KeHepHbIe MeTO/Ibl COXpaHeHue
1 COBPeMeHHbIe 9KOJIOTUYECKOT 0
HayuHble 3HaHUS O paBHOBeCHS
MpOeKTax u
KOHCTPYKLUSIX
TeXHUUEeCKHUX
YCTPOMCTB,
ripelyCMaTpHBaOIINX
COXpaHeHHe
9KOJIOTUYEeCKOT0
paBHOBeCHs

OTIIK-5 CriocobeH nMpuUMeHsITh UHCTPYMeHTapuii (hopMasn3aliii WHXeHepHbIX, HayuHO-
TeXHUUECKHX 3a/]au, MCII0J/Ib30BaTh MPHK/IaJHOE TPOrpaMMHOe obecrieueHre IPU pacueTe,
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MO e/IMPOBAHUUN U ITPDOEKTHUPOBAHWHK TEXHUYECKUX 00BEKTOB M TEXHOJIOTHUECKUX rnponeccoB

U[-lorks
[Tpumensiet
VHCTPYMeHTapui
VH)KEeHEepHBIX,
Hay4YHO-TeXHUUYECKUX
3aja4, UCI0J/Ib3yeT
TIpUKJ/IaIHOe
IIporpaMMHoOe
obecrieueHue mpu
pacuere,
MO/Ie/IMPOBaHUU 1
NIPOEKTUPOBaHUN
TeXHUUeCKHX
00BEKTOB U
TeXHOJIOTUUeCKUX
NIPOLIeCCOB

B/IaJIe€T  MaTepuasoM
110 TeMe, HO
HCIIBITHIBAET
3aTpy/HEHUs B
MIPUMeHeHHH
HUHCTPYMEHTapHst
WH)KeHEePHbIX, Hay4YHO-
TeXHUUECKUX  3ajad,
JIOTyCKaeT HETOUHOCTU
NpY  KCIOJb30BAHUHU
TIPUKJ/IaJHOTO
IIPOrPaMMHOTO
obecrieueHUs npu
pacuere,
MO/Ie/TMPOBaHUU u
MIPOEKTUPOBAHUHU
TeXHUYECKUX
00BeKTOB u
TeXHOJIOTHYECKUX
MIPOIECCOB

B/1aJieeT MaTepHajioM

110 TeMe, 110
CYIIECTBY ~ OTBeuaer
Ha [I0CTaBJ/IeHHEIE
BOIIPOCHI, HO
JIOTTyCKaeT
HETOYHOCTHU Tipx
WICII0/Ib30BaHUN
TIPUK/IaJHOTO
TIPOrPaMMHOTO
obecrieueHust npu
pacuere,
MO/IeIMPOBAaHUUA U
MIPOEKTUPOBAHUH
TEeXHUYECKHUX
00BeKTOB u
TEXHOJIOTHYECKUX
TIPOLIECCOB.

3HaeT TIIpUMeEHeHue
HWHCTPYMEHTapHsi
WH)XEeHEPHBIX,
HayUHO-TeXHUYECKHUX
3a/a4,
HCII0/Ib30BaHUe
TIPUKJIaZIHOTO
TPOrpaMMHOTI'0
obecrieuenus
pacuerte,
MO/1e/TPOBaHUH u
MPOEKTUPOBAHUH
TeXHUUECKUX
00BEKTOB u
TEeXHOJIOTMUeCKUX
TIPOLIECCOB.

npu

3 OIIPEJE/IEHUE PE3YJ/IBTATA

IMPOMEXYTOUYHOWM ATTECTAIIUA

dopMa NpOMeKyTOUHOM aTTeCTaLUU 10 AUCLIUIUIMHE 3ayem.

YK-1 CnocobeH OCyIecTBAsATh KPUTUUYECKMM aHain3 MpOOJIeMHBIX CUTyallMii Ha OCHOBE
CUCTEMHOT'O TIOJIX0/1a, BbIpA0aThIBaTh CTPATErHI0 AeHCTBUMA

Bvibepume npasunvhbiii omeem

TBepaocTs pexyliero HHCTPYMEHTA HAXOAUTCHA B Ipeneaax oT

+62...64 HRc
20...40 HRc
40...50 HR¢
20...40 HB

OT yero 3aBUCHUT CIIOCO0 3aKpPCIUICHUA ACTAaJIM HA TOKAPHOM cranke?
Ortset: Cnnocob 3aKpCIUICHUA 3arOTOBKH B OCHOBHOM 3aBUCHUT OT €€ YAJIMHCHHOCTHU

J11 3aKperieHus 3ar0TOBOK HEMPaBUIIBHON (POPMBI UCIIONIb3YETCS. .. (IOTIOTHUTE OTBET)
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Ortget: Yaiue Bcero ucnosp3yercs 4-X KylauKoBbII NaTpOH

Ha3zoBuTte 01H U3 BapHaHTOB YBEIUYEHUS CKOPOCTH pe3aHus pu 00padoTke MeTaia
Ortger. [Ipotiie Bcero UCoab30BaTh OXJIAXKAAIOIINE KUIKOCTH.

OTIK-1 CriocobeH CTaBUTh U pellaTh WH)KEHEPHble W Hay4YHO-TEXHHUECKHWe 3aZaud B cdepe
cBoeli npodeccoHAaNbHOM [JesTeTbHOCTM W HOBBIX MEXXIUCLIUIJIMHAPHBIX HarpaBJieHu C
WCMO0/Ib30BaHMEM eCTeCTBeHHOHayUHbIX, MaTeMaTUUeCKHX U TEXHOJOTMUeCKUX MoJesieit

Bvibepume npasunvuwiti omeem
Ha pucyHnke nmokasana cxema o0padoTkm:

v

1

pasbepmxy

—
—
L,

\l

CaepiieHne riryxoro(CKBO3HOT'0) OTBEPCTHS CIIUPATIbHBIM CBEPIIOM
PaccBepinBaHne CKBO3HOTO OTBEPCTUS CIIMPATIbHBIM CBEPIIOM
3eHKEpOBaHUE OTBEPCTHSI IUIUHAPUIECKUM 3€HKEPOM
+Pa3BepThIBaHNE OTBEPCTUS HUIUHAPUUECKON Pa3BEPTKON
3eHKOBaHMeE I10]] TOJIOBKY 00JITa ¥ TOJIOBKY BUHTA 3€HKOBKOM
[lexoBaHuE OMOPHOI MOBEPXHOCTH O FOJIOBKY 00JITa IIEKOBKOI
O06paboTka 0TBepCTHS KOMOMHUPOBAHHBIM HHCTPYMEHTOM
Pa3BepThiBaHHE KOHUYECKOUN pa3BEPTKON

UYro Takoe omeparus’?
Oter: Omeparnus - 3TO 4YacTh TEXHOJOTHYECKOTO TMpolecca 1Mo o0pabOTKe 3aroTOBKH,
BBITIOJTHSIEMAs HETIPEPHIBHO HA OTHOM paboyeM MecTe OJIHUM pabouuM

PazbsicHUTE NOHATHE «3ar0OTOBKA»
OtBeT: 3aroToBKa — 3TO JI€Talb, UMEIOIIAst Ha MOBEPXHOCTSIX, MO JISKAIINX 00paboTKe,
HEKOTOPBIN 3armac MeTasia.

[l yero HyXeH NpUIycK?
Otger. [Ipumyck — 3T0 AOMOIHUTENBHBINA CJIOM MeTaJlIa 3arOTOBKH, KOTOPBIN YAAJISIIOT IPU
00paboTKe AeTanu AJs BBITOJHEHHS BCel COBOKYITHOCTH TEXHOJIOTHYECKUX MTEPEXO0/I0B.

YTo noHUMAETCS 0 633HpOBaHI/ICM?

Ortser. basupoBanue - 3T0 TpHIaHUE 3ar0TOBKE TPEOYEMOTo MOJ0KEHHUS B IPOCTPAHCTBE
OTHOCHUTEJIBHO BBIOPAHHOM CHCTEMBI KOOPAMHAT TPH BIMOJHEHUH MTpoliecca 00paboTKu
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OIIK-5 CrocobeH TMpUMeHATb WMHCTPYMeHTapuil (opManu3alyy HWHXXeHepHbIX, Hay4yHO-
TeXHUYEeCKUX 3a/lay, HCIO/b30BaTh TPUK/IAJHOE TPOrpaMMHOe obecrieueHHe IpPU pacueTe,
MO/Ie/IMPOBAaHUM 1 TIPOEKTUPOBAHUM TeXHUUYECKUX 00beKTOB U TEXHOJIOTMUECKUX TIPOLIeCCOB

Bri6epuTe nmpaBUIIbHBIA OTBET
Ha pucynke noka3an:

3abopruiii koHyc KanuGpyioman 4actsb Y

<
)

CepauesnHa
Pexcymee nepo KanaBka

Pa6oyas yacTh

‘Yron xoHyca 3a6opHoii YacTH

CBEPIIO
KOHUYECKAs pa3BEpPTKa
3€HKEDP

LICHTPOBOYHOE CBEPJIIO
3€HKOBKAa

+METUYHUK

Ha pucynke noka3zana cxema o0padoTku:

v
4
CnupOALHOE
cEapro
" sgeomobkd
b e

+ CBepJiieHHe IIIyX0ro(CKBO3HOT0) OTBEPCTHUS CIIUPAILHBIM CBEPIIOM
PaccBepnmBaHne CKBO3HOTO OTBEPCTHS CITUPATHLHBIM CBEPIIOM
3eHKepOBaHUE OTBEPCTHSI LMIMHIAPUIECKUM 3€HKEPOM
Pa3BepTriBaHME OTBEPCTHS LWIMHIPUIECKON Pa3BEPTKON
3eHKOBaHHE I10]] TOJIOBKY 00JITa M TOJIOBKY BUHTA 3€HKOBKOI
LlexoBaHWE OMTOPHON TTOBEPXHOCTH IO/ TOJIOBKY 0O0JITa IIEKOBKOM
O6paboTka 0TBepCTH KOMOMHUPOBAHHBIM HHCTPYMEHTOM
Pa3BepThIBaHNE KOHUYECKON PA3BEPTKON

CBepJi0o 1 pa3BepTKYy HA TOKAPHOM CTAHKE MOKHO 3aKPeNnuTh B ....
OrtBeT: B 3aaHell 0aOke

MoOIHOCTH OT ABUTaTeNIsi K KOPOOKe CKOPOCTeH HA TOKAPHOM CTaHKe Iepeaaercs...
OtBeT: peMeHHOM nepenayeit

IliudoBanne 0060 JIMHHBIX 3ar0TOBOK NPOM3BOJMTCS HA...
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OTBet: OecieHTPOBO-IIITH(OBATBHBIX CTAHKAX

Jlasi cBepJieHHMs 00JIBIIOTO KOJIMYECTBA OTBEPCTHH B KOPIYCHBIX JeTAJIAX MCIHOJb3yeTcsl
rpynmna...
OTBeT: paguaibHO-CBEPIUIbHBIX CTAHKOB

3y0uaToe K0J1€c0 MOKHO 00pPadOTATH METOAAMM. ..
OTBeT: METOZOM O0KaTa U KOIMPOBAHUS

Ioxaya npu TokapHOi 00padOTKe UMeeT Pa3MEPHOCTD...
OTBeT: MIJTUMETP 32 OAUH 000POT 3arOTOBKU

Pexymas yacThb cBepJia Mo MeTaJlIy c/ieJlaHa U3 MaTepuaJa...
OTBeT: ObICTpOpEXKYIIAs CTAb

XOHUHIOBAJIbHBIN CTAHOK NMpeIHA3HAYEH /151 00padoTKMU. ..
OTBeT: oTBEpCTHI

OxkoHuaTenbHBIE pe3y/bTaThl 00ydeHUs (HOPMHPOBAHHWS KOMIIETEHIIHA)
OTIpe/iesIIIOTCS  TIOCPeAICTBOM  TepeBojila 0asiioB, HaOpaHHBIX CTY/[eHTOM B
TrpolLiecce OCBOEHUS AUCLUIIIVHBI, B OLIEHKU:

— 6a3oBbiii  ypoBeHb  C(OPMHPOBAHHOCTM  KOMITETEHIIUM  CUMTAETCs
HeZIOCTUTHYTBHIM, €eC/M  pe3ylbTaT O00yueHHs] COOTBeTCTByeT MeHee 50
PEUTHHTOBLIM Oaslyiam;

— 6a3oBbiii  ypoBeHb  C(OPMHPOBAHHOCTU  KOMITETEHIIMM  CUMTAETCS
NOCTUTHYTBIM, €C/TM pe3y/ibTaT 00ydeHust cCOOTBeTCTBYeT 6osiee 50 peMTHUHIOBBIM
Oas1aMm;

4 TIOPAJIOK ITPOBEJEHNSI IIOBTOPHOU
IMPOME)XXYTOUYHOM ATTECTAIIN

dopma NpOMe>KYyTOYHOM aTTeCTalliy 0 AUCLIUIUIMHE 3auemn.
DoHA OLIEHOYHBIX CpesCTB ISt MPOBEeIeHUsT MTOBTOPHOU
TIPOME)XYTOUHOM aTrTecTallid (POPMHUPYeTCS M3 UYKC/a OLIEHOUHBIX CPE/CTB TIO

T€MdM, KOTOPbI€ HE OCBOEHLI CTYAE€HTOM.
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IIpumeuaHue:

[orionmHuTeNbHBIE KOHTPO/bHBIE HCIIBITAHUSI TIPOBOASATCS [Ji CTY/IEHTOB,
HaOpaBimx MeHee 50 0anIoB (B COOTBETCTBUHU C «Il0/I0’KEHHEM O MOJYJIBHO-

PEUTUHTOBOM CUCTEMEY ).

Tabmuua 15 — Kpurepuu oLileHKH C)OPMUPOBAHHOCTH KOMITeTEHLIUN

Kop v HaMeHOBaHMe WHAUKATOPa AOCTHXKEeHHs
KOMIIeTeHL[UU
(4acTH KOMITeTEeHLIUN)

Kputepuu orjeHuBaHus
c(hOpMHPOBAHHOCTH KOMITeTeHLIUU (YacTu
KOMIETEeHL1H)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OLIeHKe
«ypoByeTBopuTenbHO» 50-64% ot
MaKCHMaJIbHOro basia

YK-1 CriocobeH oCyIiecTB/sATh KPUTHUECKHH aHa/IN3 ITPO0/IeMHBIX CUTYaLUid Ha OCHOBe
CUCTEMHOT'0 TI0/IX0/1a, BbIPA0AThIBATb CTPATErHIO IeHCTBUM

U-1yk.1 AHanu3upyeT MpoOIeMHYI0 CUTYaLUIO
(3agauy) u BeiZessieT ee 6a30BbIe COCTABJISIIOIIE.
PaccmarpuBaet pa3nvuHble BapUaHThI pelleHust
npo0/ieMHOM cuTyaluu (3azaun), pa3pabaTbiBaeT
aJITOPUTMBI UX peasv3aliuu.

N-2yk.1 OnipegensieT U OLleHUBaeT MPaKTUYeCKue
TOC/Ie[ICTBUSI BO3MOJKHBIX PelleHU 3a1auM.

N-3yk-1 OcymecTBisgeT cucTeMaTu3aruio
vH(MOpMaLMK Pa3/IMYHbIX TUTIOB /IJIs1 aHa/IK3a
Npo0JIeMHBIX CUTYaluii. BeipabaThIBaeT CTpaTeryio
JIeVCTBUM /151 TOCTPOEHHUS a/ITOPUTMOB
pellieHUsi TOCTaB/IeHHbIX 3a7au.

N-4yk.1 Bnageet HaBbIKaM# TIPOrPaMMUPOBaHUS
pa3paboTaHHbIX aITOPUTMOB U KPUTHUYECKOT'O
aHa/M3a Moy4YeHHbIX Pe3y/IbTaToB

B/aJileeT MaTepuaJioM [0 TeMe, HO
VICTIBITBIBAeT 3aTpPyJHEHUs B IIOMCKe WU
aHaiu3e uWHGoOpMaLMM Ui peLleHus
MOCTAB/IEHHOW  33/laud,  MCHbIThIBAET
3aTpy/iHeHUs IIpU OL|eHKe ONTHUMAaJ/IbHOr0
pellleHUs] MHOIOBapHMaHTHOW 3ajlaud WU
BBIPAOOTKH CTpaTeruu
1oC/Ie/loBaTebHbIX JeMCTBUN peLleHUs]
NIOCTaBJ/IeHHBIX 3a/a4u

OIIK-1 CrniocobeH CTaBWTh M pelllaTb MH)XXEHEPHble W HAyYHO-TEXHUUYECKHe 3a/jaud B cdepe
CBOell MpOo(ecCHOHANbHOM [eITellbHOCTU M HOBBIX MEXJUCLIMIIIMHAPHBIX HarpaB/eHUuM C
VICTI0/Ib30BaHMEM eCTeCTBEHHOHAYYHbIX, MaTeMaTUUYeCKUX M TEXHOJIOTUYECKMX MOJle/el

N-1omk-1 JleMoHCTpUpyeT 3HaHUSI OCHOBHBIX
MOHATUN Y (PyH/laMeHTa/IbHbIX 3aKOHOB (PM3UKH,
MpUMeHsIeT MeTO/ibl TEOPeTUUeCKOro U
5KCIepUMEHTAa/IbHOT0 UCCeIoBaHUs (hH3UUeCKUX
SIBJIEHWUH, TIPOLIECCOB U 0ObEKTOB
NO-20mnk-1 IlpumeHsieT MeTOAbI TEOPETUUYECKOTO U
9KCTIepUMEHTATbHOTO UCC/IeZIOBaHUsSI 0O BEKTOB,
TPOLIeCCOB, SIBJIEHUM, POBOAUT SKCIIEPUMEHTHI T10
3a/laHHOM MeTO/IMKe U aHa/IU3UPYeT UX pe3yJIbTaThbl
N -30mk-1 3HaeT OCHOBHbBIE MOHSATHS U 3aKOHBI
XUMUH, CITOCOOEeH 00BSICHATD CYIIIHOCTD
XMMHUYEeCKUX SIBJIEHUU U TIPOLIeCCOB
U/I-40mnk-1 3HAeT OCHOBBI MaTeMaTHKH, CTIOCOOeH
rpe/iCTaBUTh MaTeMaThuecKoe onvucaHue
TMPOLIECCOB, UCIO/Ib3YyeT HaBBIKKU MaTeMaTUUeCKOro
OIMKCaHWsI MOJIe/TUPYyeMOoro Tpoliecca (00bekTa) AJis
pelleHNs] MTHXeHePHbIX 3a/a4

B/ajleeT MarepuajoM TI0 TeMe, HO
WCTIbIThIBAeT 3aTPy/IHEHUs OTHOCUTEIbHO
npUMeHeHUsT OOIerH)XeHePHbIX 3HaHWM
MpU pelleHUd TOCTaB/IeHHOW 3a/lauu
orpeieJieHUsT Pe)KUMOB TeXHOJIOTHYeCKUX
TIPOLIeCCOB; BbIOODPA

ONTHMALHOTO METO/ia TeOPeTUUeCKOro U
9KCIIePUMEHTaIbHOTO HCC/eloBaHusI
00BEKTOB; UCTIBITHIBAET 3aTPYIHEHUSI TIPU
WCII0/Tb30BaHUU
¢bu13MKO-MaTeMaTUUeCKOro arirapaTa s
pa3pabOTKK TMPOCTBIX MaTeMaTHUYecKuX
MoZie/ied  sSBJeHWM,  MpPOLeCCOB U
00BEKTOB MPH HESIBHO 3a/JaHHBIX
JOTYILIeHNsIX U OrPaHUYeHUsIX
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N -50nk-1 iconb3yeT hU3MKO-MaTeMaTHYeCKUn
amrapar fijisi pa3paboTKH IMPOCTBIX MaTeMaTUUeCKUX
Mo/ie/iel sIBJIeHUH, POLIeCCOB U 00BEKTOB TTPH
3a/IaHHBIX JOMYLEeHHUSIX U OrPAaHUYEHHUSX
N-60mk-1IIpumeHsieT [jis peleHus: 5K0JI0TMYeCKUX
1po6/ieM UHKeHepHbIe MEeTO/IbI U COBPEMEHHbBIE
Hay4HbIe 3HaHUS O TIPOEKTaX U KOHCTPYKLHSAX
TeXHUYECKHUX YCTPOUCTB, MpelyCMaTPUBAIOLLIUX
COXpaHEeHHe SK0JIOTMYECKOT0 PABHOBECHST

OTIIK-5 Crioco6eH puMeHsITh MHCTPYMeHTapHii (hopMami3alu MH>KeHepPHbIX, Hay9HO-
TeXHUUECKUX 3a/jau, MCI0JIb30BaTh MPUK/IaJHOe TIPOrpaMMHoOe obecrieueHue py pacyeTe,
MOZIe/TMPOBAaHNUHY Y ITPOEKTHPOBAHWH TeXHUUECKNX 00BeKTOB M TEXHOJIOTHUECKHX MPOLIECCOB

NO-1onks TIprMeHsieT UHCTpyMeHTapuii
VMH)XeHepHBIX, HAayYHO-TeXHUYeCKUX 3a/ay,
WCTIO/b3yeT MPUK/IA[HOe TIPOrPaMMHOe
obecrieueHue P pacyeTe, MOZAETMPOBAHUN U
MIPOEKTUPOBAHNHY TEXHUUECKUX 00BEKTOB U
TeXHOJIOTUYeCKHX MPOL[eCCOB

B/lageeT MdaTepuajoM 110 TemMe, HO
HCIIBITBIBAET 3aTPYAHEHUA B

TIpUMeHeHNr HWHCTPYMeHTapusi
WH)XeHepHBIX, Hay4YHO-TeXHUYEeCKUX
33/ja4, [OMyCKaeT HEeTOUHOCTU TIpU
WCI0/Tb30BaHUU TPUKJIaJHOTO
MIPOrpaMMHOT0 obecrieueHUst npu
pacuere, MOZeTMPOBaHUU u

MPOEKTUPOBAHNHN TEXHHUUECKUX 00BLEeKTOB
N TEXHOJIOTHYEeCKUX TTPOoLeCCOB
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