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IHacnopt
(¢oHIa OLIEHOYHBIX CPEACTB
HarpaBjeHue noarotoku: 23.03.03 DkcrutyaTaius TPaHCOIOPTHO-TEXHOJIOTHYECKUX MAITUH U

KOMILJIEKCOB
Jucuumimza: «CTaHKU U UHCTPYMEHTBD.

dopmupyem
Ne ble O11eHOUHBIe
I /II Pa3gen AuCIUTIIMHBI KOMIIeTeHI[! MaTtepuanbl 1 | KomuuectBo
1 WK UX cpe/icTBa
YacTu
[ToHsITHE O IPOM3BOJICTBCHHOM U
p A VK-1; OIIK- | TecTtupoBanue,
1 [TEeXHOJOTHYECKOM IPOIIECCaXx. 26
1; OIIK-5 co0ecenoBaHue
OO6m1as cxema npoiecca peMOHTa MaIlliH.

2 CyIHOCTh ¥ METOABI 1e()EKTaIHH. VK-1; OIIK- | TectupoBanue, 29
KoMInekToBaHUE U €0 METOBI. 1; OIIK-5 co0eceoBaHue

3 MeToapl BOCCTAaHOBIICHHS IIOCAIOK VK-1; OIIK- | TectupoBanue, 20
COeIMHEHN. 1; OIIK-5 co0eceoBaHue

4 BoccTaHoBiienne geraneH mIacTHYeCKUM VYK-1; OIIK- | TectupoBanue, 30
neopMUPOBAHUEM. 1; OIIK-5 cobeceoBaHue

5 Knaccudukanus capku u HariaBku. Bugasr | VK-1; OIIK- | TectupoBanue, o8
MEXaHU3UPOBAHHOM CBAPKU U HAIJIABKH 1; OIIK-5 cobecegoBaHKE

6 BoccTaHoBneHHE IeTAIE TEPMUYECKUM VK-1; OIIK- | Tectuposanue, 2%
HanbplieHueM. CBapka TpeHueM. [laiika. 1; OIIK-5 cobecesioBaHUE
BoccranosiieHue aeraneii raJbBaHMYeCKUMU

® . VK-1; OIIK- | Tectuposanue,
7 |mokpeiTusiMH. PeMoHT neraneit 22
1; OIIK-5 cobecenoBaHHue
MOJIMMEPHBIMU MaTepUaIaMH.

8 Boccranosnenue tunosbix geraneil. Pemont |YK-1; OIIK- | TectupoBanue, 26
TUTIOBBIX COOPOYHBIX €UHUII. 1; OIIK-5 cobecenoBaHue
[IpoekTupoBaHUE TEXHOJIOTUYECKUX TectupoBanue, 26

g [POLECCOB BOCCTAHOBJICHUS JeTaneu u VK-1; OIIK- | cobecenoBanue
[PEMOHTA COOPOYHBIX €IUHHUII. 1; OIIK-5

PI'P 4
Bcero: 200




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJAUMBIE /I
OIIEHKU 3HAHWM, YMEHUI U HABBIKOB JIEATE/IbHOCTH
B ITPOOECCE OCBOEHUMA JUCLHUILI/IMHBI

Tabnuija 2 — @opMUpyeMble KOMITETeHIMN

Kop v HauMmeHOBaHMe

KO,E[ W HaMMeHOBaHKWe MHAWKATOPd

OrieHOuHbIe MaTepuasbl

KOMIeTeHLIUU JOCTVDKEeHUS] KOMITeTeHLIUU Y Cpe/icTBa
(4acTy KOMITETEeHLMM)
Bce paznennt
N I-1yk-1 AHanusupyert 3aziauy, Bbljesss
ee 6a30BbIe COCTABJISAIOLINE,
OCYILIeCTB/ISIET JeKOMITO3ULIUIO 3a/jauH.
N-2yk.1 HaxoguT u KpUTHUYeCKH
aHa/M3MpyeT nHGoOpMalLio,
VK-1 HeoOXOAUMYIO /ISl pelleHust
MOCTaB/IeHHOW 3a/jauM.
Cnocobex o
N-3yk-1 PaccMatpuBaeT BO3MOJKHbBIE
OCYILL[eCTBJISATh TIOUCK,
. BapUaHThI pellleHus1 3a/laul, OLIeHUBast UX
KPUTUUYECKUM aHa/ln3 U
[OCTOVHCTBA U HeJJOCTaTKU.
CUHTe3 HOopMaLUH, TectupoBanue
. N1-4yk-1 I'paMOTHO, JTOTMYHO,
NIPUMEHSITh CUCTEMHBIN
apryMeHTUpPOBaHHO (hopMUpyeT
TIOZIXOZ, /151 PeLleHust
COOCTBEHHBIE CY)KJEHHS U OLIEHKH.
TIOCTaBJ/IeHHBIX 3a/au .
OTnyaeT GakThl OT MHEHUH,
VHTeprpeTaLyi, OL|eHOK U T.JI. B
pacCyKAeHHUsIX PYTUX y4aCTHUKOB
JiesiTeTbHOCTU
N-5yk-1 OnipepensieT U OLjeHUBaeT
TI0C/Ie/ICTBUSI BO3MOKHBIX pellleHui
3aj,auun
OIIK-1 Criocoben Bce pasaennt
TIPUMEHSTh N-1onk-1 Mcnionb3yer
eCTeCTBeHHOHAYUYHbIe ¥ | eCTeCTBeHHOHay4HbIe U
o011[eH)KeHepHbIe ob1ierHXeHepHbIe 3HaHUSI, MeTO/[bI
3HaHUsI, METO/bI MaTeMaTHUueCcKOro aHaiv3a u
MaTeMaTH4ecKoro MO/Ie/IMPOBaHMs [/ pelleHus 3a7au B TectupoBanue
aHanvsa v npoeCcCHOHaTBLHOU [1eITeTbHOCTH
MO/Ie/IMPOBaHUs B
rpodeccuoHaIbHOM
JesITeJIbHOCTU
OIIK-5 Criocoben Bce pa3aebl
[IPUHUMATh N-1onk-s [IpuHrMaTe 060CHOBaHHbIE
000CHOBaHHbIE TeXHUYeCKre pelleHus B
TeXHUYeCKHe pelleHus], npodeccroHaNbHOM /1eTe/IbHOCTH;
BbIOMpATh U-20nk-5s Beibupath 3¢ deKTuBHBIE U
3¢ deKTrBHbIE U Oe30rmacHble TeXHUUEeCKUe CPEe/ICTBA, U
Ge3onacHble TeXHOJIOTUU TIPU pellieHUH 3aJau TectupoBanmue

TeXHUUeCKHe CpeJiCTBa,
Y TeXHOJIOTUH TIPU
pelilieHUM 3aZiau
rpodeccruoHabHOM
JlesiTeIbHOCTH;

npoecCcroHaTLHOU [1esiTe/IbHOCTY;




O1eHOUHBbIe MaTepUaJ/ibl U CPe/iCTBA /I MPOBepPKHU ChopMHUPOBAHHOCTH
KOMIIeTeHIUM

BaHk TecTOoBBIX 3aaHul
Pa3nen 1. ®u3uveckue 0OCHOBBI POLIECCA Pe3aHUS
KonTposmpyemble KOMIeTeHIMH (MM UX YACTH):

- crocobeH OCYIIeCTBIATh TIOMCK, KPUTMUECKMM aHalu3 M CUHTe3 WH(OpMaluy,
TIPUMEHSITh CUCTeMHBIN MOAXO0/, /ISl PelleHus ocTaBleHHbIX 3a4au (YK-1);
- criocobeH TIPUMEHSITh eCTeCTBEHHOHayuyHble M OOlLjerH)XKeHepHble 3HaHHWS, MeTO[bl
MaTeMaTUUeCcKOro aHa/v3a U MOJie/IMpoBaHus B nipodeccroHanbHol fgesitenbHocTH (OITK-1);
- crioco0eH MpUHUMAaTh 0OOCHOBAHHBIE TeXHUYECKHe pellieHUs], BbIoUpaTth 3G deKTuBHbIE U
Oe3omacHble TeXHUYECKHe CPeZCTBA, W TEXHOJOTHUHM TPH pelleHrH 3a7au NpodeccroHaIbHOM
nesitenbHOCTH (OITK-5)

Buvibepume npasunvhuiti omeem

TBepaocTh pexylero HHCTPYMEHTA HAXOAUTCH B Ipeaeaax oOT
+62...64 HRc

20...40 HRc

40...50 HRc¢

20...40 HB

Cnoco0HOCTh MHCTPYMEHTAJIBHOI0 MAaTEPHAJIA COXPAHATH NIPU HarpeBe CBOI0 CTPYKTYPY H
cBoOlicTBa (Mpex/ie BCero TBEpA0CTh), HEOOXOAUMbIE [IJI Pe3aHusi ITO:

+ TEMIOCTONKOCTD;

TEIIONPOBOHOCTh

U3HOCOCTOMKOCTh

IIPOYHOCTH

Cnoco0HOCTh HHCTPYMEHTAJBLHOT0 MaTepraia OTBOAUTH TEIJIO ITO:
TEIIOCTOMKOCTD;

+TENIIONPOBOAHOCTD

H3HOCOCTOMKOCTh

MPOYHOCTH

CnocoO0HOCTh MHCTPYMEHTAJBLHOI0 MAaTepHaJia CONMPOTUBISATHCH Pa3pylIeHUI0
HCTHPAHHUEM:

TETJIOCTOMKOCTB;

TEIUIONPOBOJHOCTh

+H3HOCOCTOMKOCTh

MIPOYHOCTh

Ha pucynke nosunus 1 noxasana:



+ oOpabaTbIBacMast MOBEPXHOCTH
00paboTaHHas TOBEPXHOCTh
MOBEPXHOCTh PE3aHUs
MOBEPXHOCTh KaCaHWUs

Ha pucynke mo3uunusi 2 nmoka3aHa:

oOpabaTrbeiBaeMast TOBEPXHOCTH
+ 00paboTaHHas TOBEPXHOCTh
MOBEPXHOCTh PE3aHUs
MTOBEPXHOCTh KacaHHs

Ha pucynke no3unus 3 nokasana:

oOpabatbsiBaeMast TOBEPXHOCTH
o0paboTaHHast MOBEPXHOCTh

+ MOBEPXHOCTb pPE3aHUS
MOBEPXHOCTh KacaHHs

Kparuaiimee paccrosinne Mmexay o0padoTaHHoil 1 00padaTbiBaeMoil NOBEPXHOCTAMM HJIH
r1yOMHA BHepEeHMs PexKylIero Jie3pis B MaTepuaJl 3aroTOBKH 3T0:

+ rmyOuHa pe3aHus

CKOpOCTb pe3aHus



rnojayva
CTOMKOCTh HHCTPYMEHTA

ITyTh B eAMHMIY BpEMEHH TOYKH PEXKyILeil KPOMKH HHCTPYMEHTA OTHOCHTEJILHO
3aroTOBKH B HANIPABJICHHH IVIABHOIO ABUKEHHS 3TO:

rTyOuHa pe3aHus

+ CKOpPOCTh pe3aHust

nojaya

CTOMKOCTb HUHCTPYMEHTA

Paccrosinue, npoiigeHHOe pexkylleil KpOMKOIi HHCTPYMEHTA B HANIPaBJIeHUH
BCIIOMOTaTe/IbHOTO JABH/KEHHS Pe3aHHsl 32 BpeMsl HUKJIA TJIABHOIO IBUKEHHS Pe3aHus:
rI1yOuHa pe3aHus

CKOPOCTb pe3aHHusI

+ moyaua

CTOMKOCTh MHCTPYMEHTA

Bpemsi KH3HEHHOT0 IMKJIA HHCTPYMEHTA, BpeMs OT HAYaJIa paGoThI 10 MEPEeTOYKH ITO:
rJyOMHa pe3aHus

CKOPOCTb pe3aHHUsI

nojava

+ CTOMKOCTb HHCTPYMEHTA

Ha pucyHke nmoka3an ooumii B TokapHoro pesua. Yactb pe3ua |1 Ha3piBaercsi:

+cTepikeHb (JeprkaBKa)

paboyasi yacTh (rOJIOBKA)

nepeaHss MOBEpXHOCTh
BCIIOMOTaTeNbHAs 3a/IHSIS1 TTIOBEPXHOCTH;
nepeaHsst MOBEPXHOCTb;
TJIABHOE PEXYIIee JIe3BHE;
BCIIOMOTATENIbHOE PexKyIllee JIE3BUE;
BEpIIMHA Pe3IIa.

Ha pucynke nokasaH ooumii BUa TokapHoro pesua. Yacrteb pe3ua |, HaspiBaercs:

£
\iv e

CTEPKEHb (ZIeprKaBKa)
+paboyasi 4acTh (TOJOBKA)



nepeHss OBEPXHOCTh
BCIIOMOTaTeJIbHAS 3aHss IOBEPXHOCTb;
HepeIHss IOBEPXHOCTB;
[JIABHOE PEeXYILEe JIE3BUE;
BCIIOMOT'aTEJILHOE PEXKYIIEE JIE3BUE;
BEpIIMHA pe3lia.

Ha pucynke nokasan o0uuii Bua TokapHoro pesua. Yacro pe3ua nozuyus I Ha3piBaercs:

PR |
Al

+ ryaBHas 3aJ(HsS TIOBEPXHOCTh;
BCIIOMoOrarejibHas 3aJiHss IIOBEPXHOCTD,
HIEPEIHSSI TOBEPXHOCTD;

TJIAaBHOE PEXKYIIIee JIC3BUE;
BCIIOMOTATEIILHOE PEXKYIIIee JIC3BHE;
BEpIIIMHA pe3Iia.

Ha pucyHke nmoka3an o0umii BuJ TokapHoro pesuna. Yactb pe3ua nozuyus 2 Ha3bIBaeTcs:

TJIaBHAs 3aJIHSs TIOBEPXHOCTh;
+ BCrioMorarejbHas 3aHAA TOBEPXHOCTD,
niepeHss MOBEPXHOCTD;
rJIaBHOE PEXyIIee JIe3BUE;
BCIIOMOTaTENILHOE PEXKYIIEe JIE3BUE;
BEpIIIMHA Pe3Iia.

Ha pucyHnke nmokasan o0uuii BuJ TokapHoro pesua. Yacrob pe3ua nozuyus 3 Ha3bIBaeTCs:



TJIaBHAs 3aIHsIs1 TIOBEPXHOCTH;
BCIIOMOrarciibHas 3aJiHss IOBECPXHOCTD,
+ TepenHsis NOBEPXHOCTh;
IJIAaBHOE PEXKYIIIee JIC3BUE;
BCIIOMOTATEIILHOE PEXKYIIIEe JIC3BHE;
BEpIIIKMHA pe3Iia.

Ha pucyHke nmoka3aHn o0umii BuJ1 TokapHoro pesua. Yactb pe3ua nozuyus 4 Ha3pIBaeTcs:

4 J
Al

riIaBHas 3aJHSS IOBEPXHOCTD,
BCIIOMOTaTeIbHas 3aHss IOBEPXHOCTD,
MepEaHsIs TIOBEPXHOCTD;

+ TJIAaBHOE PEXYILIEE JIE3BUE;
BCIIOMOTaTeJIbHOE PEKYIIEE JIC3BUE;
BEpIIHMHA pe311a.

Ha pucyHnke nmokasan o0uuii Bua TokapHoro pesua. Yacrob pe3ua nozuyus 5 Ha3piBaeTcs:

AR |
AP

IJIaBHAs 3a[(HsAsI [IOBEPXHOCTb;
BCIIOMOTaTeJIbHAs 3aHsAs IOBEPXHOCTD;
IepEeAHsA TIOBEPXHOCTD;



TJIaBHOE PEXKYIIIee JIC3BUE;
+ BCIIOMOTATEIbHOE PEXKYyILEee JIE3BUE;
BEpILMHA pe3la;

Ha pucynke nokasan o01muii Bua TokapHoro pesua. Yacrb pe3na nozuyua 6 Ha3biBaeTcs:

TJIaBHAS 3aHsA IIOBEPXHOCTD,
BCIIOMOTraTesIbHas 3aHss1 [IOBEPXHOCTD;
IepeaHsisd IIOBEPXHOCTD;

TIIaBHOE PEXYIEe JIE3BUE;
BCIIOMOT'aTe€JILHOE PEKYILIEE JIE3BUE,
+ BEpIINHA pe3la.

Ha pucyHke nmoka3anbl yIJibl TOKAPHOTO pe31a. YToJ @ Ha3bIBAETCH:

+ IJIaBHBIN Yol B IJIAHE;
BCIIOMOTaTEIbHBIN YTOJI B IIJIaHE;
YTOJ IPH BEPIINHE;

IIEPEIHUI YIodl;
TJ1aBHBINA 33 JHUN YTOJI;
yroJ1 3a0CTPEHHS;
YTOJI pe3aHus

Ha pucyHke nokasaHbl yriibl TOKAPHOI'0 pe3la. YroJl @1 Ha3bIBaeTcs:

10



IJIABHBINM YIOJl B IUIAHE,;
+ BCcrloMoraTesbHbI Yroj B IUIaHE;
YTOJI MPU BEPIIUHE;

NEepEeHUI Yrod;

TJIaBHBINA 3aJHUN YTOJI;

yroJ1 3a0CTPEHHUS;

YIoJ pe3aHus

Ha pucyHke nmoka3assl yIJibl TOKAPHOT0 pe3na. YroJ € Ha3bIBaeTcs:

TJIaBHBIN YIOJI B IUIAHE;
BCIIOMOTATEJIbHBIN YroJl B TJIAHE;
+ yroJi pu BEPILIUHE;

MIEPETHUMN YIodl;

TJIaBHBIN 3a(HUN YTOJI;

YTOJI 3a0CTPEHUS;

YT OJI pe3aHus

Ha pucyHke mokasaHbl yIriibl TOKAPHOIO pe3la. YTIoJ Y Ha3bIBaeTCs:

11



[JIABHBIM YTOJ B IUIAHE;
BCIIOMOTATEJIbHBIN YroJl B IJIAHE;
YTOJ1 PU BEPLINHE;
+ IrJaBHBIM NEPEIHUN yTOJ;
TJIaBHBIN 33JHUH YTroJl;
YTOJI 320CTPEHHUS;
yroJ pe3aHus

Ha pucyHnke moka3aHbl yrjibl TOKAPHOTO pe3la. YT0JI 0. HA3bIBAETCS:

TJIABHBIN YTrOJ B IUIAHE;
BCIIOMOT'aTEJIbHBIN YIOJI B ILIAHE;
YTOJ IPH BEPLINHE;
[JIABHBIM IIEpEJHUN yroJI,
+ IJIaBHBIN 33 IHUHN yTO;

yroJ1 3a0CTPEHHS;

YTOJI pe3aHus

Ha pucyHke noka3zassl yrijibl TOKAPHOIO pe3ua. YroJ f§ Ha3biBaeTcs:

12



[JIABHBIM YTOJ B IUIAHE;
BCIIOMOTATEJIbHBIN YroJl B IIJIAHE;
YTOJ PU BEPLIUHE;
[JIABHBIM TIEpEJHUN yrol,
TJIaBHBIN 33JHUH YIroJl;
+ yroJ1 3a0CTpEHNS;

yroJ pe3aHus

Ha pucynke moka3aHbl yIJIbl TOKAPHOTO pe3la. YToJI 0 Ha3bIBaeTCs:

TJIaBHBIN YIOJI B IUIAHE;
BCIIOMOTATEJIbHBIN YroJl B TJIAHE;
YTOJI IIPU BEPLLIUHE;

TJIABHBIN TEpEJHUN yrol,
TJIaBHBIN 3a(HUN YTOJI;

YTOJI 3a0CTPEHUS;

+ yrous pe3aHust

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

- croco0eH OCYIIeCTBIATh TIOMCK, KPUTHYECKHM aHalu3 ¥ CUHTe3 HWH(OpMaruy,
NIPUMeHSATh CUCTEMHBIN NIOAXO0Z, AJIs1 pellleHus IocTaB/ieHHbIX 3aga4 (YK-1);
- criocobeH ompesienaTh KPYyr 3afauy B paMKax IIOCTaBJI€HHOM Iield W BbIOMpaTh
OITUMaJlbHble CIIOCOObI UX pellleHHsl, UCXOAs U3 JelCTBYIOIIMX [PaBOBbIX HOPM, MMEIOLUXCS
pecypcoB u orpannuenu (YK-2).

13



Buvibepume npasunvhbiii omeem

IlepBas undpa uHgEKCA MOJEIN YKA3bIBAET
+rpyliy CTaHKOB

THUII CTaHKa

MO (DUKAINIO CTAaHKA

MOJICPHU3ALMIO CTaHKa

Bropas undpa ungexca mojaesim ykasbiBaet
TpYIITy CTAaHKOB

+THUII CTaHKa

MOJIU(PHUKAIMIO CTAaHKA

MOJICPHU3ALMIO CTaHKa

Tperbs 1 yeTBepTast HU(PPA MHAEKCA MOJECIH YKA3bIBAET

TPyNIy CTAaHKOB

THUII CTaHKA

Mo (UKAIMIO CTaHKA

MOJICPHHU3AIUIO CTAaHKa

+ yclOBHBIM pa3Mep oOpabaThiBaeMOM J€Tall MHCTPYMEHTA HJIM CTaHKa

ByKBa mocJjae HepBOﬁ H]/I(l)pbl HHAECKCA MO/JI€/IN YKA3bIBA€T

T'pynily CTaHKOB

THII CTaAHKa

MOHHq)HKaHHIO CTaHKa

+MO)1€pHI/ISaHI/IIO CTaHKa: pa3jinuyrve B KOHCTPYKHHUAX CTAHKOB OJJHOI'O M TOI'O K€ pa3sMepa
YCHOBHBIﬁ pa3Mep O6pa6aTBIBaeMOI71 ACTAJIN MHCTPYMCHTA WJIM CTAHKa

bykBa mociie Bcex uM(pp uHaeKca MOAeIH YKa3bIBaeT

IpyHIly CTAaHKOB

THUII CTaHKa

+MOAM(pUKALIMIO CTAaHKA

MOJIEPHU3ALMIO CTAHKA: Pa3JInYMe B KOHCTPYKLUSAX CTAHKOB OJHOIO M TOTO )K€ pasMepa
YCIIOBHBIA pa3zMep oOpabaThiBaéMON JeTalM WHCTPYMEHTA WA CTaHKa

Kuaacc H o creneHu TOUHOCTH

+ CTaHKU HOPMAJIBHON TOYHOCTH,
CTAaHKHU HOBBIIHeHHOﬁ TOYHOCTH,
CTaHKHU BBICOKOH TOYHOCTH;

CTAaHKA 0CO0O0 BBICOKONW TOYHOCTH
0c000 TOYHBIE UM MaCTeP-CTaHKU

Kaace Il mo crenenn To4YHOCTH
CTaHKH HOpMaJ'H)HOI\/'I TOYHOCTH,
+CTaHKH MOBBINIIEHHOW TOYHOCTH;
CTaHKH BBICOKOfI TOYHOCTH,

CTaHKH 0CO0O0 BBICOKOH TOYHOCTH
0Cc000 TOYHBIC WJIK MaCTEP-CTaHKU

Kiaacc B o creneHu To4HOCTH
CTaHKM HOPMaJIbHOM TOYHOCTH;
CTaHKH ITOBBIIICHHON TOYHOCTH,
+CTaHKU BBICOKOI TOUHOCTH;
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CTaHKH 0CO00 BBICOKOH TOYHOCTH
0c000 TOYHEIE UITH MacCTEp-CTaHKHU

Kiacc A no creneHu TOYHOCTH
CTaHKM HOPMaJIbHOW TOYHOCTH;
CTaHKH ITOBBIIICHHON TOYHOCTH,
CTaHKH BBICOKOI TOUYHOCTH;

+ cTaHKH 0CO00 BBICOKOW TOYHOCTH
0Cc000 TOYHBIE UJIK MACTEP-CTAHKHU

Knace C mo creneHs TOYHOCTH

+ CTaHKM HOPMAaJIbHOW TOYHOCTH;
CTaHKHU HOBI)IIHCHHOI71 TOYHOCTH,
CTaHKH BBICOKOM TOYHOCTH;

CTaHKH 0CO0O0 BEBICOKOH TOYHOCTH
0c000 TOYHBIE WIIH MacTEP-CTAHKH

Cranok 1K62 orHocHuTCs K rpynme:

+ TOKapHbIE

CBEpIIUJIbHBIC, PACTOYHBIE

T OBaIbHBIE, JOBOJIOYHBIC

3y060- 1 pe3p0000padaThIBaOIINE
®pesepHble

CrporasnbHble, 0710eXKHbIe U TPOTKHbIE

Cranok 2AS53 oTHOCHTCH K rpynie:
TOKapHBIE

+ CBEpIMIIbHBIE, PACTOYHBIE
HIJ'[I/I(l)OBaJ'[BHI)IG, JOBOJOYHBIC

3y060- 1 pe3p0000padaThIBaOIINE
®pesepHble

CrporasnbHble, 10710€KHbIe U TPOTKHbIE

Cranok 6H82 oTtHOCHTCH K rpynne:
TOKapHBIE

CBEPJIMIIbHBIC, PACTOUHBIE

U OBaNBHBIC, JOBOIOYHBIC

3y060- 1 pe3p0000padaThIBaOIINE

+ ®dpesepHble

CrporanbHble, 10710eKHbIE U TPOTKHBIE

Cranok 6H82 oTHOCHTCH K rpynme:
TOKapHBIE

CBEPJINJIbHBIE, PACTOYHBIE

U OBaNBHBIC, JOBOIOYHBIC

3y060- u pe3p0000padaThIBaOIINE

+ @pe3epHble

CrporanbHble, 10710eKHbIE U TPOTKHBIC

Cranok 3151 oTHOCHUTCSA K rpynime:
TOKapHbIE
CBCPJIMJIBHBIC, PACTOYHBIC

15



+uurdoBabHbIE, JOBOJOYHBIC

3y00- 1 pe3p0000padaThIBArOIINE
dpe3epHbIe

CTpOTAJIbHBIC, TOJIOSKHBIC U TIPOTSKHBIC

Cranok 1K62 oTrHOCHTCS K THITY:

+ TOKapHbIE

AaBTOMATHhI U I1OJyaBTOMAThI OJHOILUIINH/EIbHBIC
aBTOMATHI U [10JIyaBTOMAThl MHOT'OLIIINH/IETIbHbIE
PEBOJILBEPHBIE

BrbicoTa neHTpOB HaX cTaHNHOM y cTanka 1K62
+200 mMm

400 mm

600 MM

20 mm

Cranok 2AS53 oTHOCHTCH K THITY:
TOKapHBIE

BEPTUKAIbHO- CBEPIIMIbHBIE
KOOpAWHATHO paCTOYHLIC

+ paguaabHO CBEPIMIIbHBIC
pacTouyHble

Cranok 2C125 oTHOCUTCS K THITY:
TOKApHBIE

+ BEpTUKAIBHO- CBEPIMIHHBIC
KOOPJIMHATHO PACTOYHBIE
paauaibHO CBEPIUIIHHBIC
pacTouHbIE

Cranok 6H82 oTHOCHTCH K THITY:

+ rOpHU30HTAILHO-()PE3EPHBIE KOHCOJIbHBIE
CTpOTaJIbHBIE, 10JI0EKHBIE U TPOTSKHbIE
KOOpAWHATHO paCTOYHLIC

Cranok 6K12 oTHocHTCH K THIY:

+ BepTUKAJIbHO-(Ppe3epHble KOHCOIbHbIE
CTpOTAJIbHBIC, TOJIOSKHBIC U TIPOTSHKHBIE
KOOP/IMHATHO PAaCTOYHbIE

Cranok 3151 oTHOCHTCH K THILY:
+ KkpyriaouuindoBagbHbIE
BHYTpHUILTH(OBATHHBIC

3aTOYHbIE

Pa3nes 3. CTaHkHM TOKapHOI rpynnbl
KonTposmpyemble KOMNEeTeHIMH (MM UX YACTH):

- CrocobeH OCYILeCTB/IATb TIOUCK, KPUTUUECKWM aHaiu3 W CHUHTe3
MPUMEHSATh CUCTEMHbIN MTOAXOZ, /151 PellleHUs MoCTaB/IeHHbIX 3a7a4 (YK-1);

16
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- crnoco0eH TIPUMEHSTb eCTeCTBeHHOHAayuHble W OOIIeWH)KeHEpHbIe 3HAHUS, MEeTO/IbI
MaTeMaTHuYeCKOro aHa/ir3a U MojieTMpoBaHus B TipodeccroHanbHol AesTesnibHocTH (OIMTK-1);

- criocobeH MpUHUMAaTh 000CHOBAaHHBIE TEXHUUECKHE PeIlleHus], BBIOUpaTh 3pdeKTuBHbIE U
Oe3omacHble TeXHUUYECKHe CpeJCTBa, U TeXHOJIOTMH TIPU DelleHrH 3ajau NpodecCcroHambHON
nesirenbHOCTH (OITK-5).

Buvibepume npasunvhbiti omeem

Ha pucyHke nmoka3sas cjieayromui B 00padoTKu:

I

P

-5

+

+ ToueHue npsMbIM NPOXOAHBIM PE3LIOM

ToueHue u cHATHE (HACKU MPOXOIHBIM PE3LIOM C OTOTHYTOM IOJI0BKOM

ToueHune NpoXoaAHBIM YIOPHBIM PE3LIOM

Otpe3anue 3aroTOBKU OTPE3HBIM PE3LIOM

Hapezanue pe3n0b1 pe3b00BBIM pe31ioM

PacTaunBaHue CKBO3HOIO OTBEPCTHUS PACTOUHBIM IIPOXOIHBIM PE3LIOM C OTTSIHYTOH IOJIOBKOM
PacraunBanue riyxoro OTBEpCTHs paCTOYHBIM YIIOPHBIM PE3LOM C OTTSHYTON T'OJIOBKON

Ha pucynke nokasan ciaeaymomuii Buja o0padoTkm:

‘ f
* s

+

——5
ToueHune npsMBIM IPOXOIHBIM PE3LIOM
+ ToveHue u cHATHE (HACKU MPOXOTHBIM PE3LIOM C OTOTHYTON TOJIOBKOM
ToueHune NpoXoAHBIM YIOPHBIM PE3LIOM
Otpe3anue 3aroTOBKU OTPE3HBIM PE3LIOM
Hape3zanue pe3p0Obl pe3p00BBIM PE3IIOM
PacraunBanue CKBO3HOTO OTBEPCTUSI PACTOUHBIM MPOXOAHBIM PE3LIOM C OTTSHYTOM rOJIOBKON
PacraunBaHue riyxoro OTBEpCTHsI pACTOYHBIM YIIOPHBIM PE3LOM C OTTSHYTOM IOJIOBKOU

Ha pucyHke nmokasas cjeayrmmi B 00padoTKu:
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Touenune nNpsAMbIM IPOXOIHBIM PE3LIOM

Touenue u cHsATHE (HACKU TPOXOTHBIM PE3LIOM C OTOTHYTOU TOJIOBKOM

+ ToueHune nNpoxXoAHBIM YIOPHBIM PE3LIOM

Otpe3anue 3aroTOBKU OTPE3HBIM PE3LIOM

Hape3zanue pe3p0bl pe3b00BbIM Pe3LIoM

PacraunBanue CKBO3HOIO OTBEPCTUS PACTOUYHBIM IIPOXOJHBIM PE3LIOM C OTTSHYTOM T'OJIOBKOMN
PactaunBaHue IiIyX0oro OTBEpCTHS pAaCTOYHBIM YIIOPHBIM PE3LIOM C OTTSHYTOM T'OJIOBKOM

Ha pucynke nokasas ciaexyommii Bujg o0padoTkm:

——-—

ToueHune nNpsAMBIM IPOXOIHBIM PE3LIOM

ToueHnue u cHATHE (PACKU TPOXOIHBIM PE3LIOM C OTOTHYTOM T'OJIOBKOM

ToueHune NpoXOoAHBIM YIOPHBIM PE3LIOM

+ OTpe3aHue 3aroTOBKU OTPE3HBIM PE3LOM

Hapesanue pe3p0bl pe3bOOBBIM pe3ioM

PacTaunBaHue CKBO3HOT'O OTBEPCTHUS PACTOUYHBIM IPOXOIHBIM PE3LIOM C OTTSIHYTOW IOJIOBKOM
PacraunBanue riryxoro oTBepCTHs paCTOYHBIM YIIOPHBIM PE3LOM C OTTSHYTON T'OJIOBKOM

Ha pucynke nokasan caenyoumuii Bujx o0padoTku:

Voo™

[} .

[T~

--—IS

ToueHune nNpsAMBIM IPOXOIHBIM PE3LOM
Tovenue u cHsATHE (HACKU MPOXOTHBIM PE3LIOM C OTOTHYTON TOJIOBKOM
ToueHune NpoXOAHBIM YIOPHBIM PE3LIOM

18



Otpe3anue 3aroTOBKU OTPE3HBIM PE3LIOM

+ Hape3sanue pe3p0bl pe3b00BBIM PE3LIOM

PacraunBanue CKBO3HOIO OTBEPCTHUS PACTOYHBIM IIPOXOIHBIM PE3LIOM C OTTSHYTOM T'OJI0BKON
PactaunBaHue IiIyXoro OTBEpCTHs paCTOYHBIM YIIOPHBIM PE3LOM C OTTSHYTOM I'OJOBKOU

Ha pucyHke nmoka3sas cjeayromui Bux 00padoTKu:

[~
v  VIT7ZZZZZ

diari

ToueHune npsMbIM IIPOXOIHBIM PE3LIOM

ToueHue u cHATHE (HACKU IMPOXOTHBIM PE3LIOM C OTOTHYTON T'OJIOBKOM

ToueHune NpoXoaAHBIM YIOPHBIM PE3LIOM

Otpe3anue 3aroTOBKU OTPE3HBIM PE3LIOM

Hapezanue pe3n0b1 pe3b00BBIM pe31ioM

+PacraunBaHue CKBO3HOIO OTBEPCTHS PACTOYHBIM IIPOXOJHBIM PE3LOM C OTTSHYTOM T'OJIOBKOU
PacraunBanue riyxoro oTBEpCTHs paCTOYHBIM YIOPHBIM PE3LIOM C OTTSHYTOH TOJIOBKON

.‘-——S

Ha pucyHke nokasan cjieaylomuii Buja o0padoTku:

ToueHune nNpsAMBIM IPOXOIHBIM PE3LIOM

ToueHnue u cHATHE (PACKU TPOXOIHBIM PE3LIOM C OTOTHYTOM T'OJIOBKOM

ToueHune NpoXOAHBIM YIOPHBIM PE3LIOM

Otpe3aHue 3aroTOBKU OTPE3HBIM PE3LOM

Hape3zanue pe3p0bl pe3b00BbIM pPe3ioM

PacTaunBaHne CKBO3HOT'O OTBEPCTHUSI PACTOUHBIM MPOXOJAHBIM PE3LIOM C OTTSHYTOM rOJI0OBKOM
+PacraunBaHue ri1yxoro OTBEPCTUS PACTOUYHBIM YIIOPHBIM PE31IOM C OTTSHYTOM rOJIOBKON

Ha pucyHke noxaszan

$5°

Y
r Dt:q‘r

@ B 1*
$5°

+ [IpoxoaHOM OTOTHYTHIN pe3er]
YnopHslii pesen

[Tonpesnoit pesen

Otpe3Holl pe3sern

Pe3nboBoil pesert

®dacoHHBIN pe3er]
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Ha pucynke nmokaszan

-

<

. .
D*’r

-:i‘}

[

+ IIpsAmoli mpoXoaHOM pe3er
[IpoxoaHOW OTOTHYTHIA pe3er]
YnopHslii pesen

[Tonpesnoit

pesery

OTtpe3Hoit pesert
Pe3nboBOil pesert
DacoHHBIN pe3er]

Ha pucynke noxa3zan

70°

20°

SN E]

]

&

IIpssMO# IPOXOIHOM pe3eL
[IpoxonHOW OTOTHYTHIA pe3ern

+ YnopHslii
[Tonpesnoit

pesert
pesen

OTtpe3Holt pesen
Pe3nboBoil pesert
dacoHHBIN pesell

Ha pucynke noxaszan

(|

{

[ |

-]
1{1’_‘

4 D=

a

Ju°

E

IIpsmoii mpoxXoaHOM pe3ell
[IpoxonHOW OTOTHYTHIA pe3el]
YnopHsbli pe3ery

+ Tlonpesnoit pesen

OTtpe3Hoit pesent
Pe3nboBoil pesert
dacoHHBIN pe3el

Ha pucyHke noxaszan



/\W flou p=30°

rr
B

&l fpu p=108°

10°

IIpssMo¥ IPOXOIHOM pe3ert
[IpoxoaHOW OTOTHYTHIA pe3el]
YnopHslii pesen

[Tonpesnoit pesers

+ Otpe3noit pe3sery
Pe3nboBOiT pesert

DacoHHBIN pe3er]

Ha pucynke nokasan

80%=10°

.y |

T

IIpssMO# IPOXOIHOM pe3eL
[IpoxonHOW OTOTHYTHIA pe3el]
Y1opHslii peseln

ITonpesHnoit pesen

Otpe3Holi pesen

+ Pe3p0oBOIl pe3sert
dacoHHBIN pe3ell

Ha pucynke noxaszan

=\ ®

Q
&

IIpssMo#t IPOXOIHOM pe3en
IIpoxonHOW OTOTHYTBHIA pe3er
YrnopHslii pesen
ITonpesHoil pesen
OtpesHoli pesen

Pe3nboBOI pesen
+ ®acoHHBIN pe3er]

Ha pucyHke noxaszan

D=
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+ Pacrounoii pesert
[IpoxonHOW OTOTHYTHIA pe3el
YnopHslii pesery

ITonpesHnoii pesen

OtpesHoit pesell

Pe3nboBOIl pesenn

®dacoHHbIN pe3ert

Ha pucynke noka3zan o01mii BU/I TOKAPHO-BUHTOPe3HOro ctanka. [lo3unus 1 3ro:

5 6 £ g8 9
NN
R 1
4 f \ j .
AN{ v ﬂ—a
3 \\\\\
2 TN
RN
f\'i 5
\ >
™ 4 L3

+ nepenHas TymOa (C 37eKTPOABUTATEIEM ITIABHOIO IPUBO/IA CTAHKA);
CTaHMHA;

KopoOka mojay;

KOpOOKa CMEHHBIX 3y04aThIX KoJec(Is HaJlaJKu CTaHKa Ha Hape3aHUe pe3bObl);

NaHeJb YIpPaBJIeHUs: KOPOOKOI CKOpOCTel;

nepenHss 6aOka(B HEll CMOHTHPOBAaHA KOPOOKa CKOPOCTEN U MINMUH/EINb);

NATPOH JJIs 3aKPEIUICHUS 3arOTOBKY;

ITOBOPOTHBIN YETBIPEXITO3UIIMOHHBIN PEe3LEAEPKATEND;

IPOIOJIbHBIN cynmnopT(o0ecreynBaeT Ipoa0JIbHYIO 110/1a4Y);

norepevHas kapeTka(o0ecneuyrnBaeT MOMepevHylo MMoayy U Mojavy HoJl yIiioM K OCH
BpalllEHUs 3aTOTOBKH);

dapTyk (B HEM CMOHTHPOBAHBI MEXaHU3MBI, TPEOOPA3yIOIIHE BpaIIaTeIbHOE JBUKEHNE
XO0JIOBOT'O BAJIMKA U XOJ0BOTO BUHTA B IIOCTYIATENbHBIE IBUIKEHUS CYIIIIOPTOB;

3aaHs1s 0a0Ka;

3a[HsIsA TyMOa C HACOCHOW CTaHITUEH

Ha pucyHke noka3aH o01uii BUA TOKAPHO-BUHTOpPe3HOro cranka. Ilo3nnms 3 3ro:
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nepeaHsis TyMmO0a (C IEeKTPOABUraTeNIeM TTIaBHOTO IPUBOJIA CTAHKA);
CTaHMHA;

+ KopoOka mojau;

KOpOOKa CMEHHBIX 3y04aThIX KOJIEC(/IIsI HAa K1 CTaHKa Ha Hape3aHue pe3bobl);

MaHeNb YIpaBIeHUs KOPOOKOW CKOPOCTEil;

niepenHsis 0abka(B Hell CMOHTHPOBaHA KOPOOKA CKOPOCTEH M MITTUH/ICTH ),

MATPOH ISl 3aKPEIUICHUS 3aTOTOBKH;

ITOBOPOTHBIN YETHIPEXITO3UIIMOHHBIN PE3LEAEP/KATEND;

MPOJOTBHBIN cynmopT(oOecneunBaeT MPoJOJIBHYIO MT0auy);

norepevHas kapeTka(oOecneurnBaeT NoNepeyHylo Moiavy 1 nojavy HoJl yriioM K OCH
BpAIllEHUs 3aTOTOBKH);

dapTyk (B HEM CMOHTHPOBAHBI MEXaHU3MBI, TPEOOPA3YIOIIUE BpaIIaTeIbHOE BUKEHUE

XOJIOBOTO BaJIMKa U XOJOBOTO BUHTA B IMOCTYIATENbHbBIE IBHKEHUS CYIIOPTOB;
3aaHss1 0a0Ka;

3a/iHsAg TyMOa C HACOCHOW CTaHIIHeH
Ha pucynke noka3zas o0mmii BuJ TOKapHO-BUHTOPe3HOTro ctanka. [lo3uuus 4 sto:

5 [ 7 & 9
AN \
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4 f N | \
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™
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nepeaHss Tym0a (C 2JIEKTPOABUTATENIEM TIIaBHOTO MTPUBOA CTAHKA);
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CTaHUHA;
KopoOKa mojiay;
+ KOpoOKa CMEHHBIX 3y0UaThIX KOJIEC(IIs HATAIKU CTaHKA HA Hape3aHUe Pe3bObl);
MaHeJNb yIpaBiIeHUs] KOPOOKOW CKOPOCTEil;
nepenHsis 0abka(B Hell CMOHTHPOBaHA KOPOOKA CKOPOCTEH U IITHH/IEIH ),
MaTPOH IS 3aKPEIUICHUS 3aTOTOBKH;
IIOBOPOTHBIN YETHIPEXIIO3UIIMOHHBIN PE3LEAEP/KATEND;
POJOIBHBIN cynnopT(oOecneunBaeT NPoJOJIbHYIO 0Jauy);
nonepeyHas kaperka(o0ecrneynBaeT MONepeuHyo Mojavy u nojaavy mnoji yriom K ocu
BpallleHUs 3aTOTOBKH);
dapTyk (B HEM CMOHTHPOBAHBI MEXaHU3MBI, TPEOOPA3YIOIINE BPAIIATEILHOE JTBUKCHIEC
XO0JIOBOT'O BAJIMKA M XOJ0BOI'0 BUHTA B IIOCTYNATEIbHBIE IBUKEHHS CYIIIIOPTOB;
3anHsa 0a0OKa;
3a[iHsAg TyMOa C HACOCHOW CTaHIUeH

Ha pucynke noka3zas o01mii BUJI TOKAPHO-BUHTOPEe3HOro cTtanka. [lo3unus 6 3ro:

5 6 7 g8 39
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4 f \ — .
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nepeaHss TyMm0a (C AIEeKTPOABUraTeNIeM ITIABHOTO IIPUBOJIA CTAHKA);
CTaHMHA;
KopoOka mojiay;
KOpoOKa CMEHHBIX 3y0UaThIX KoJec(Ims HallaJKu CTaHKa Ha Hape3aHUe pe3bObl);
TaHeJ b yIPaBJIeHUsI KOPOOKOH CKOPOCTEH;
+ mepennsis 6abka(B HEW CMOHTHpPOBaHA KOPOOKa CKOPOCTEH M MITTUHAEIH);
MATPOH JIJIS 3aKPETUICHUS 3arOTOBKH;
MTOBOPOTHBIHN YETHIPEXIIO3UIIMOHHBIN pe3lie/Iep>KaTelNb;
MPOJOIBHBIN cynnopT(oOecneynBaeT MPoJOJIbHYIO M0auy);
norepevHas kapeTka(o0ecneurnBaeT MoMepevHylo moiauy 1 moavy Mol yriioM K OCH
BpallleHUs1 3arOTOBKH);
bapTyk (B HEM CMOHTHPOBAHBI MEXaHU3MBI, TPEOOPA3YIOIIHE BpAIaTeTbHOE JTBUKCHIE
X0JIOBOT'O BaJIMKa M XOJ0BOT'0 BUHTA B TIOCTYINATEIbHBIC IBH)KCHHS CYIIIIOPTOB;
3aHss 0a0Ka;
3a/IHsIs1 TyMOa ¢ HACOCHOM CTaHIIMEH

Ha pucyHnke nmokasa o0umuii BuJx TOKAPHO-BUHTOPE3HOTro cTanka. [lo3umus 7 3to:
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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);
MaHeNb YIpaBiIeHUs KOPOOKOH CKOPOCTEH;
niepenHsis 0abka(B Hell CMOHTHPOBaHA KOPOOKA CKOPOCTEH U IIITHH]ICb );
+ MaTpoH AJIs1 3aKPEIIEHUS 3arOTOBKU;
ITOBOPOTHBIN YETHIPEXITO3UIIMOHHBIN PE3LEAEP/KATEND;
MPOJOTBHBIN cynmopT(oOecneunBaeT MPoJOJIBHYIO MT0auy);
norepevHas kapeTka(oOecneurnBaeT MONepevyHyo MMoAavy 1 moj1ady MoJl yriioM K OCH
BpAaIlEHUS 3aTOTOBKH);
dapTyk (B HEM CMOHTHPOBAHBI MEXaHU3MBI, TPEOOPA3YIOIIUE BpaIIaTeIbHOE BUKEHUE

XOJIOBOTO BaJIMKa U XOJOBOTO BUHTA B IMOCTYIATENbHbBIE IBHKEHUS CYIIOPTOB;
3aaHss1 0a0Ka;

3a[HsAA TyMOa C HACOCHOW CTaHITHeH

Ha pucyHnke nokasan o01uii BU TOKAPHO-BUHTOPe3HOro cranka. Ilo3mums 9 sro:
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nepeaHsis TyMOa (C JIEKTPOABUTaTENIeM TJIABHOTO IPUBOJIA CTAHKA);
CTaHHHA,
KOpoOKa mojay;
+ KOpoOKa CMEHHBIX 3yOUaThIX KoJieC(AMs HaJIaIKK CTaHKa Ha Hape3aHHue pe3bObl);
MaHENb YIPaBICHUS KOPOOKOW CKOPOCTEN;
nepeanss 6abka(B HEH CMOHTHPOBaHA KOPOOKA CKOPOCTEH W IIITUH/ICIb);
NaTPOH IS 3aKPETJICHUS 3arOTOBKH;
+ MOBOPOTHBII YETHIPEXIO3ULIMOHHBIN pe3lie/Iep>KaTelb;
IPOJIOJIbHBIN CynmnopT(o0ecreuynBaeT IpoA0JIbHYIO 110/1a4Y);
norepevHas kaperka(o0ecnedyrnBaeT MOMepeyHyIo Moayy U Moavy HoJl yIiioM K OCH
BpAaIICHUS 3aTOTOBKH);
bapTyk (B HEM CMOHTHPOBAHBI MEXaHU3MBI, TPEOOPA3YIOIIE BpAIATEIbHOE JBUKCHHE
XOJIOBOT'O BaJIMKA M XOJOBOTO BUHTA B IMOCTYIATEIBHBIC JIBFKECHUS CYIIIOPTOB;
3aaHss1 0a0OKa;
3aHs1s1 TyMOa ¢ HACOCHOM CTaHIIMEH

Ha PUCYHKE IIOKa3aH 06111]/]]71 BU/J TOKAPHO-BUHTOPE3HOI'0 CTAaHKA. IMo3unust 11 3r1o:
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nepeaHss TyMmOa (C 3JeKTpOIBUTATENIEM TIIaBHOTO MPUBOJIA CTAHKA);
CTaHHHa,
KOpoOKa mojay;
KOpOOKa CMEHHBIX 3y0UaThIX Kojec(ms HaJlaJKu CTaHKa Ha Hape3aHue pe3bObl);
HaHeJb YIpaBJIeHUs: KOPOOKOI CKOpoCTel;
nepenHsis 6aOka(B Helf CMOHTHPOBaHA KOPOOKa CKOPOCTEH U IIMUH/IENb);
NATPOH JJIs 3aKPEIUICHUS 3arOTOBKY;
ITOBOPOTHBIN YETBIPEXITO3UIIMOHHBIN PEe3LEAEeP/KATENb;
IPOIOJIbHBIN CynnopT(o0ecreuynBaeT NpoA0JIbHYIO oAavy);
norepevHas KapeTka(o0ecnedyrnBaeT MOMepevHylo MMoayy U nojavy HoJl yriioM K OCH
BpaILlEHUs 3arOTOBKH);
+ ¢apTyk (B HEM CMOHTHPOBAHBI MEXaHU3MBI, PEOOPA3YIOIINE BpallaTeIbHOE IBIIKCHHE
XO0JI0OBOT'O BAJIMKA U XOJ0BOI'O BUHTA B IIOCTYIATENbHbBIE IBUKEHUS CYIIIOPTOB;
3aaHs1s 0a0Ka;
3a[HsIsA TyMOa C HACOCHOW CTaHITUEH

Ha pucyHke nokasaH o01uii BUA TOKAPHO-BUHTOpPe3HOro cranka. Ilo3nnms 12 sto:
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nepeaHss TyMmO0a (C AJIEKTPOABUraTeNIeEM ITIABHOTO IIPUBOJIA CTAHKA);
CTaHUHA;

KOpoOKa mojiay;
KOpOoOKa CMEHHBIX 3y04aThIX KoJec(Irs HallaJKi CTaHKa Ha Hape3aHUe pe3bObl);
MaHEJb YIPaBICHUS KOPOOKOW CKOPOCTE;
nepeaHss 6abka(B HEHl CMOHTHpPOBaHA KOPOOKA CKOPOCTEH W IIITUH/ICID );
MATPOH IS 3aKPETIJICHUS 3aTOTOBKH;
MOBOPOTHBIH YETHIPEXIIO3UIIMOHHBIN pe3lieIep>KaTelNb;
MIPOJOJILHBIN CynnopT(00eceynBaeT NPoI0JIbHYIO [T0/1a4y);
nornepeyHas kapetka(oOecreuynBaeT NOMepeyHyro Moady 1 nojady moJ yriioM K OcH
BpallleHUs 3aTOTOBKH);
dapTyk (B HEM CMOHTHPOBAHBI MEXaHU3MBI, TPEOOPA3YIOIIHE BpallaTeIbHOE JBUKCHHE

XOJIOBOTO BAJIMKA M XOJ0BOTO BUHTA B IMIOCTYIATEIHHBIC JIBYKCHHUS CYIIIIOPTOB;
+ 3aaHss OaOKa;

3a/iHsIs1 TyMOa ¢ HACOCHOM CTaHIIMEH

Pa3nen 4. Cranku ¢gpe3epHoil rpynnsl
KonTposanpyemble KoMneTeHIMH (MJIM UX YaCTH):
- CrocobeH OCYILeCTB/IATb TOUCK, KPUTUUECKUM aHaiu3 M CUHTe3 WHQOopMaLuy,
MPUMEHATh CUCTEMHbIN MTOAXO0Z, /151 PellleHUs MoCTaB/eHHbIX 3a7a4 (YK-1);
- crnoco0eH TIpUMEHSITb ecTeCTBeHHOHayuHble U OOIleWH)KeHepHble 3HaHHWs, MeTO[bl
MaTeMaTUueCKOro aHajir3a v Mojie/TMpoBaHus B podeccroHanbHoM AestenbHoCcTH (OITK-1);
- criocobeH MpUHKMMaTh 0O0OCHOBaHHBIE TEXHUUECKHe pellleHus], BbIOMpaTh 3P QeKTUBHbIEe U

Oe3omacHble TeXHUYECKHe CPeZCTBA, W TEXHOIOTHH TPU PelleHuH 3a/au MpodeccroHambHON
pesitenbHOCTH (OITK-5).

Buibepume npasunvrwiti omeem

Ha pucyHke noxaszana
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+ nunuHApuYeckas gpesa;

TUCKOBas Ghpesa
yrioBas (pesa

Topuesas (pesa
KOHIIeBas ¢pe3a

Ha pucynke nmoxkazana

| N
!

B

HWIMHIpUUYecKas dpesa;
+ nuckoBas ¢pesa
yrioBas gpesa
TopieBas (pesa
KOHIIeBas ¢pesa

Ha pucynke nokaszana

I

&L

t
4

¢
]

/

HWIMHpUYecKas dpesa;
JckoBas ¢ppesa
+ yrioBas ¢pesa
TopieBas (pesa
KOHIIeBas ¢pe3a

Ha pucynke noka3zana
D

A
I 3

nuIUHApUYecKas gpesa;
JcKoBas (pesa
yrioBas (pesa

+ TopueBas ¢pesa
KOHIIeBas ¢pe3a

A==
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Ha pucyHke noxaszana

[
7Y,
Q /’%//

MWIMHAPUYECKas ppe3a;
TUCKOBas Gpesa
yrioBas (pesa
TopieBas (ppesa
+KoHIIEeBas ppe3a

Jl1s1 00padoOTKHU MJIOCKMX NMOBEPXHOCTEH HCIOJIb3YKTCSH NMPEUMYIIECTBEHHO:
+ mumHApuYeckas ¢pesa; Topienas dpesa

JICKoBas ¢pesa

yrioBas gpesa

KOHIIeBas pe3a

CKBO3HOM HINOHOYHbIN 123 NMPeJICTABJICHHbIH HA PUCYHKe 00padaTbiBaeTcs:

—_— e Rt e — ——

+ Ha rOpU30HTAILHO-(PE3EPHOM CTaHKE TUCKOBOU (ppe3oif;

Ha TOPU3OHTATBHO-(PE3EPHOM CTaHKE IUIUHAPUYIECKOH (Hpe3oil;
Ha BEPTUKAJIbHO-(PE3EPHOM CTaHKE TOPIIEBOM (Ppe3oif;

Ha BEPTUKAIbHO-(Ppe3epHOM CTaHKE KOHIIEBOU (hpe3oii;

3aKpbITHIN IIMIOHOYHBIN NA3 NPeACTABJCHHbIN HA PUCYHKe 00padaTbiBaeTcs:

R
s

+ Ha TOpU30HTAIBHO-(PE3EPHOM CTaHKE TUCKOBOU (ppe3oit;

Ha TOPU3OHTATBHO-(PE3EPHOM CTaHKE MUIUHAPUIECKON (Hpe3oil;
Ha BEPTUKAJIbHO-(PE3ePHOM CTaHKE TOPIIEBOM (Ppe3oif;

Ha BEPTUKAILHO-(Ppe3epHOM CTaHKE KOHIIEBOU (hpe3oif;

3aKpbITHIN IIMIOHOYHBIN N3 NpeACTABJCHHbIN HA PUCYHKe 00padaTbiBaeTcs:
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Ha TOPU3OHTATBHO-(PE3EPHOM CTaHKE TUCKOBOU (Ppe3oit;

Ha TOPU30HTAILHO-(PPE3EPHOM CTAHKE [IUITHHIPUICCKON Bpe3oii;
+ Ha BEpPTUKAIBHO-(PE3EPHOM CTAHKE KOHIIEBOH (Ppe3oit;

Ha BEPTUKAILHO-(PPE3EPHOM CTAaHKE TOPIIEBOW (pe30i.

IIpu Hape3anum 3y0UYaThIX KoJIeC M0 MeTOAy KOMUPOBAHHUS MCIOJIL3YIOT:
+ (pesepoBaHme TUCKOBOM MOMYIIBHON (pe3oid,

(dhpesepoBaHre KOHIIEBOU (Ppe3oit;

¢dpe3epoBaHue YePBAYHBIMU (Ppe3amu,

3yoOonumdoBaHue, INIEBUHTOBAHKE, IPUTHPKY;

IIpu Hape3aHum 3y04aThIX KoJ1eC 0 MeTOAY 00KATKH HCIOJb3YIOT:
dbpe3epoBanue TUCKOBOH Ppe3oi,

(bpe3epoBaHre KOHIIEBOM (ppe3oid;

+ (pe3epoBaHue YEPBSIUHBIMU (pe3aMHu,

3yoonundoBanue, MEBUHIOBAHKUE, TPUTHUPKY;

Ha pucynke noxasana:

MUATUHApUYECKas ppe3a ¢ IPsIMbIM 3yOoM;
+unnMHapUYeckas ¢pesa ¢ BUHTOBBIM 3yO0M;
JIUCcKoBas gpesa

yrioBas ¢pesa

TopieBas (pesa

KOHIIeBas ppe3a

Ha pucynke nokasana:
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WIMHIpHYECcKas (pe3a ¢ mpsMbIM 3y0oM;
+uunuHapUuYeckas ¢pe3a ¢ BUHTOBBIM 3yOOM;
TUCKOBas ¢pesa

yrioBas (pesa

TopieBas ppesa

KOHIIeBas Gpe3a

a4 PUCYHKE MOKa3aH:

n{

+ TpameneBHuIHbIHI 3y0;
3aThIJIOBAHHBIH 3Y0;
napabonuyeckuii 3y0;
ABOJIbBEHTHBIN

Ha pucynke nokasan:

]

) l
]
TpaneneBuIHbIHN 3Y0;
+3aTBIJIOBAHHBIH 3Y0;
napabonuyeckui 3y0;
9BOJIbBEHTHBIN

Ha pucyHnke nmoka3aH o01uii BU rOpu30HTAJIbLHO-(Ppe3epHOro cTanka - mo3unms 1 3ro:
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+ cTaHuHa,
KOpOOKa CKOpOCTeEii;
X000T;
CTOJI I7Isl YCTAHOBKH U 3aKPEIUICHUS 3aTOTOBKH;
Mo/IBECKa (cephra) isl MOIIEPKaHusI ONIPABKH C Ppe3oii;
casia3Ku;
KOHCOJTb;
KOpoOKa mojau

Ha pucyHnke noka3a o01uii BU rOpH30HTAJIbHO-(PpE3epHOro CTaHKA -NO3ULHS 2 ITO:
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CTaHUHA;
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+ KOpoOKa CKOpOCTEH;
X000T;

CTOJI JJIs1 YCTAHOBKH U 3aKPEIIJICHUSI 3aTOTOBKH;
NoJIBECKA (Cepbra) sl TOICPKaHMsI OTIPaBKU ¢ Gpe3oit;
caJla3Ku;

KOHCOJITb;

KOpoOKa mojad

Ha pucyHke nokasaH o01uii BU/ TOpU30HTAJIbLHO-(Ppe3epHOro cTaHka - mo3uums 3 31o:
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CTAaHWHA;

KOpOOKa CKOPOCTEH;

+ x000T;
CTOJI JUIsl YCTAaHOBKH U 3aKPETJICHHs 3arOTOBKH;
MoJiBecKa (cepbra) Juisl o AepKaHMs ONIPaBKU ¢ Ppe3oit;
caJla3KH;
KOHCOJIb;
KOpoOKa mojay

Ha pucyHke nmokasaH o01uii BU rOpU30HTAJIbHO-(Ppe3epHOro CTaHKa - o3unus 4 3T0:
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CTAaHWHA;
KOpOOKa CKOpOCTEH;
X000T;

+ CTOJ JUI yCTAaHOBKH U 3aKPEIJICHUS 3aTOTOBKH;
Mo/BECKa (cephra) isl MOIIEP>KaHusI ONIPABKH C Ppe30il;
casia3Ku;

KOHCOJTb;
KOpoOKa mojau

Ha pucynke moka3aH o01uii BUJ rOpU30HTAJIbHO-(PPE3epHOro CTAaHKA - MO3ULHSA S ITO:
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CTaHUHA;
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KOpOOKa CKOpOCTEH;

X000T;
CTOJI i1l YCTAHOBKH U 3aKPETUICHUS 3aTOTOBKH;

+ mojBecka (cepbra) Ajsl MOepKaHUs ONpaBKU ¢ Gpe3oit;

caJasKu;
KOHCOJTb;
KOpoOKa mojad

Ha pucyHke nokasaH o01uii B/ TOpU30HTAJIbHO-(Ppe3epHOro cTaHKa - mo3uums 6 3To:
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CTaHUHA;
KOpoOKa CKopocTei;

X000T;
CTOJI 1711 YCTAHOBKH U 3aKPETUICHUS 3aTOTOBKH;

Mo/IBECKa (cephra) isl MOIIEP>KaHMsI ONPABKH C PPe30ii;

+ cajasku;
KOHCOJIb;
KOpoOKa mojayu

Ha pucyHnke nmokasaH o01uii BU rOpU30HTAJIbHO-(Ppe3epHOro CTaHKA - MO3ULHA 7 3TO:
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CTaHWHA,
KOpOOKa CKOpOCTeEii;
X000T;

CTOJI 171l YCTAHOBKH U 3aKPEIUICHUS 3aTOTOBKH;
Mo/BECKa (Cephra) isl MOIIEPKaHUsI ONIPABKH C Ppe3oii;
casia3Ku;

+ KOHCOIJIb;
KOpoOKa mojau

Ha pucynke nmokasaH o01uii BUJ rOpu30HTAJIbLHO-(Ppe3epHOro cTaHka - nmo3unms 8 3ro:
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CTaHUHA;
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KOpOOKa CKOpPOCTEIf;
X000T;
CTOJI JIJIsl YCTAHOBKH U 3aKPETUICHHUS 3aTOTOBKH,
NoJIBECKA (Cepbra) sl TOICPKaHMsI OTIPaBKU ¢ Gpe3oit;
CaJIa3Ku;
KOHCOJITb;

+ KopoOKa nmoaau

Ha pucyHke nokasaH o01uii BUJ BepTHKAJIbHO-(pe3epHOro cTaHka - nosuunus 1 sro:

+ cTaHuHa,
KOpoOKa CKopocTei;
HIMAHACTHHAS TOJIOBKA;
HINHAHAET;
CTOJI 111 YCTAHOBKU U KPETJIEHUS 3arOTOBKU;
caJla3KH;
KOHCOJIb;
KOpoOKa mojay

24 Ha pucyHke noka3aH o0011uil B/ BePTUKAJIbHO-(Qpe3epHOro CTAaHKA - MO3ULHUS 2 ITO:
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CTAaHWHA;
+ KopoOka ckopocreii;
MIIMMUHACIbHAA I'OJIOBKA,
IITTUH/IEITB;
CTOJI JUIsl yCTAaHOBKH M KPETUICHHUS 3aTOTOBKH;
caJla3KH;
KOHCOJIb;
KOpoOKa rmojayu

25 Ha pucyHke noka3aH o01uil BH/A BePTHKAJIbHO-(pe3epHOro CTaHKa - No3unus 3 310:

CTaHWHA;
KOpoOKa CKOPOCTEH;
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+ LIIUHJICIbHAA T'OJI0BKA,

IIIIUHIEb;

CTOJI 711 YCTAHOBKHU U KPEIUIEHUS 3aTOTOBKH;
cajia3Ku;

KOHCOJIb;

KopoOKa mojia4y

26 Ha pucynke nmoka3zaH o01uMii BUJ BEPTHKAJIbHO-()PE3ePHOro CTAHKA - MO3UIMS 4 3TO:

CTaHHHA,
KOpoOKa CKOPOCTEH;
HIMTUHJIETbHAS TOJIOBKA;

+ IIMOUHACE;
CTOJI I7Isl YCTAHOBKH U KPETICHUS 3aTOTOBKU;
CaJIa3Ku;
KOHCOJTb;
KopoOKa mojia4q

Ha pucynke noxa3zas o01mii BU/ BEPTHKAJIBHO-(PPE3epHOro CTAaHKA - MO3ULUA S ITO:
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CTAaHWHA;
KOpOOKa CKOPOCTE;
MIIMMUHACIbHAA I'OJIOBKA,
IITTUH/IEITB;
+ CTOJ [T yCTAaHOBKH U KPETJICHUS 3arOTOBKH;
caJla3KH;
KOHCOJIb;
KOpoOKa rmojayu

Ha pucyHnke nokasan o01uii BUA BepTHKAJIbHO-(Pe3epHOro CTAaHKAa - MO3HIUsA 6 3TO:

CTaHWHA;
KOpoOKa CKOPOCTEH;
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HIMUHAEIbHAS TOJI0BKA;
HIMUHEIb;
CTOJI JIJIsl yCTAHOBKH M KPETUICHUS 3aTOTOBKU;
+ cajia3ku,
KOHCOJIb;
KopoOKa mojia4y

Ha pucyHke nokasan o0muii BuJ BepTUKAJIbHO-QpPe3epHOro CTAHKA -MO3UIUA 7 3TO:

CTaHWHA;
KOpoOKa CKOPOCTEH;

IITTUHCIIBHAS TOJIOBKA;

10000070501 (S3) 1

CTOJI I7Isl YCTAHOBKH U KPETICHUS 3aTOTOBKU;
cajia3Kku;

+ KOHCOJIb,

KopoOKa mojia4q

Ha pucynke noxa3zas o01mii BU/ BEPTHKAJIBbHO-(ppE3epHOro CTaHKA - Mo3unus 8 3ro:
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CTAaHWHA;
KOpOOKa CKOPOCTE;
MIIMMUHACIbHAA I'OJIOBKA,
IITTUH/IEITB;
CTOJI JUIsl yCTAaHOBKH M KPETUICHUS 3aTOTOBKH;
caJla3KH;
KOHCOJIb;
+ KkopoOka nogau

Pa3nes 5. CTankM cBepJINJILHOM IPYyNIbI
KonTposmnpyeMmbie KoMIeTeHUMH (MM UX YACTH):

- croco0eH OCYIIeCTBIATh TIOMCK, KPUTHYECKHM aHaiu3 M CUHTe3 WH(OpMaruy,
MIPUMEHSTb CUCTEMHbIV MIOJXO0/, [I/1s1 pelleHHs 1ocTaB/IeHHbIX 3aja4 (YK-1);
- criocobeH TIPUMEHSITh eCTeCTBEHHOHayuyHble W OOLjerH)XKeHepHble 3HaHHWS, MEeTO/bI
MaTemMaTUuecKoro aHaav3a ¥ MoJle/TMpoBaHus B mpodeccruoHanbHou AestenbHocTd (OITK-1);
- crioco0eH NMPUHUMAaTh 0OOCHOBAHHBIE TEXHUYECKHe pelleHus, BBIOUpath 3 deKkTuBHbIE U
Ge3omacHble TeXHUUYECKHe Cpe/iCTBa, U TeXHOJIOTMHM TIPU DelleHrH 3ajiau NpodecCcroHambHON
pesitenpHOCTH (OTTK-5).

Bvibepume npasunvubiti omeem

Ha pucyHnke nokasaso:

Peryt a9 yacms
Padoyas vacms

Aankaq
xbocmobuk

+ CBEPIO
pa3BepTKa
3€HKED
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HCHTPOBOYHOC CBCPJIO
3€HKOBKa
MCTYHUK

Ha pucynke nokasan:

Pe)xyman Pa6ouas 4acTh
YacTh Kanu6pysomas 4actb

XBOCTOBHK

eSS =

13 Y Illeiixa
a)
CBEPIIO

pa3BepTKa
+3€HKEDP
LIEHTPOBOYHOE CBEPIIO
3€HKOBKa

METYUK

Ha pucynke nmokasana:

Konyc Mop3e

CBEPJIO
pa3BepTka

3€HKep

LIEHTPOBOYHOE CBEPJIO

+3€HKOBKa 11 KOHUYECKHUX YriyOneHui
METUYHK

Ha pucynke noxasana:

Pexcymas | Kamu6pyromas yacts [lleitka
y [wacte

Ksanpar

Vamee

| 457X F £ — |

._.?t_._%

XBOCTOBHK

CBEPJIIO

+ NWIMHIpUYECKas pa3BepTKa

3EHKEP

LIEHTPOBOYHOE CBEPJIO

3€HKOBKA /Il KOHUUECKUX YIITyOIeHui
METYUK

Ha pucynke nmokasana:
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- 2 | = 1
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CBEpJIO
+ KOHHYecKasi pa3BepTKa
3€HKEP

LEHTPOBOYHOE CBEPJIO
3€HKOBKA

METYUK

Ha pucynke nmoka3ano:

/i 18

L

CBEPIIO
KOHHMYECKast pa3BEepPTKa
3€HKEP

+LEHTPOBOYHOE CBEPIO
3C€HKOBKa

METYHUK

Ha pucyHnke nokasan:

3a6opHeiii koHyC KanuGpyiomas 4actb ¥

S
(]

Pa6ouas uactsb i CepauesnHa
Pexymee nepo Kanaska

Vron xoHyca 3a60pHoi#t YacTi

CBEPIIO
KOHUYECKasl pa3BepTKa
3€HKep

LIEHTPOBOYHOE CBEPJIO
3€HKOBKaA

+MeTUnK

Ha pucynke noka3ana cxema o0padoTku:

v
4
CnupOALHOE
cEapro
" sgeomobkd
b e

+ CBepieHue r1yxoro(CKBO3HOI0) OTBEPCTHS CIIMPAIbHBIM CBEPIIOM
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PaccBepinBanue CKBO3HOIO OTBEPCTUS CIIUPAIbHBIM CBEPIIOM
3eHKEpOBaHUE OTBEPCTHSI IUIUHAPUIECKUM 3€HKEPOM
PasBepTeiBaHME OTBEPCTHS LIWIMHIPUYECKON Pa3BEPTKON
3eHKOBaHMeE I10]] TOJIOBKY 00JITa M FOJIOBKY BUHTA 3€HKOBKOI
[{exoBaHuE OMOPHOI MOBEPXHOCTH I10J F'OJIOBKY 00JITa LIEKOBKOM
O06paboTka 0TBepCTHSI KOMOMHUPOBAHHBIM HHCTPYMEHTOM
Pa3BepThiBaHME KOHUYECKON Pa3BEPTKOU

Ha pucynke nokasana cxema oopadoTku:

BC

AN

™ I

CaepiieHne riryxoro(CKBO3HOT'0) OTBEPCTHS CIIUPATIBHBIM CBEPIIOM
+ PaccBepimBaHue CKBO3HOTO OTBEPCTHS CIIUPATIBLHBIM CBEPIIOM
3eHKepOBaHUE OTBEPCTHSI LWIMHIPUYECKUM 3€HKEPOM
Pa3BepTheiBaHME OTBEPCTHS LWIMHIPUIECKON Pa3BEPTKON
3eHKOBaHHE I10]] TOJIOBKY 00JITa M TOJIOBKY BUHTA 3€HKOBKOI
[lexoBaHWE OMTOPHON TTOBEPXHOCTH TI0JI TOJIOBKY 0OJITa IEKOBKOM
O06paboTka 0TBepCTHsI KOMOMHUPOBAHHBIM MHCTPYMEHTOM
Pa3BepThiBaHHE KOHUYECKOUN pa3BEPTKON

Ha pucyHnke noka3ana cxema o0padoTKu:

ls

CaepJieHue r1yXoro(CKBO3HOI0) OTBEPCTHUSI CIIUPAIbHBIM CBEPJIOM
PaccBepnnBaHne CKBO3HOIO OTBEPCTHUS CIIMPAIbHBIM CBEPIOM

+ 3eHKepOoBaHNE OTBEPCTUS IIMINHIPUYECKUM 3€HKEPOM
PasBepTheiBaHuEe OTBEPCTHS LIWIMHIPUYECKON Pa3BEPTKON
3eHKOBaHMeE I10]] TOJIOBKY 00JITa ¥ FOJIOBKY BUHTA 3€HKOBKOI
LlexoBaHUE OMTOPHON TOBEPXHOCTH I0J1 TOJIOBKY 0OJTa IEKOBKOM
O6paboTka oTBepCTHSI KOMOMHUPOBAHHBIM HHCTPYMEHTOM
Pa3BepThiBaHME KOHUYECKOW pa3BEPTKOI
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Ha pucynke nokasana cxema o0padoTku:

v

5 / \ pasbepmnt

L

\

CaepiieHue riryxoro(CKBO3HOT'0) OTBEPCTHS CIIUPATIBHBIM CBEPIIOM
PaccBepinBanyne CKBO3HOIO OTBEPCTUS CIIMPAIbHBIM CBEPIIOM
3EHKEpOBaHUE OTBEPCTHSI LIMIUHAPUIECKUM 3€HKEPOM
+Pa3BepThIBaHHE OTBEPCTUS LUIUHAPUYECKON Pa3BEPTKOU
3eHKOBaHMeE I10]] TOJIOBKY 00JITa ¥ FOJIOBKY BUHTA 3€HKOBKOI
[lexoBaHuE OMOPHOI MOBEPXHOCTH IO FOJIOBKY 00JITa IIEKOBKOI
O06paboTka 0TBepCTHSI KOMOMHUPOBAHHBIM UHCTPYMEHTOM
Pa3BepThiBaHME KOHUYECKON Pa3BEPTKOU

Ha pucyHke noka3ana cxema o0padoTku:

CaepiieHne riryxoro(CKBO3HOI'0) OTBEPCTHUS CIUPATIBLHBIM CBEPIIOM
PaccBepnmBaHue CKBO3HOTO OTBEPCTHSI CITUPATHHBIM CBEPIIOM
3eHKepOBaHUE OTBEPCTHSI LMIMHIPUIECKUM 3€HKEPOM
Pa3BepThIBaHNE OTBEPCTHS IWJIMHIPUYECKON pa3BEPTKOM

+ 3eHKOBaHME I0J] TOJIOBKY 00JITa 36HKOBKOM

LlexoBaHWE OMTOPHON TTOBEPXHOCTH IO/ TOJIOBKY 00JITa IIEKOBKOI
O6paboTka 0TBepCTHS KOMOMHUPOBAHHBIM UHCTPYMEHTOM
Pa3BepThIBaHNE KOHUYECKON PA3BEPTKON

Ha pucynke nokazana cxema oopadoTku:
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CaepJieHMe I1yX0ro(CKBO3HOI0) OTBEPCTHSI CIIUPAJIHBIM CBEPJIOM
PaccBepinBaHue CKBO3HOTO OTBEPCTHSI CIUPATIBHBIM CBEPJIOM
3eHKEepOBaHUE OTBEPCTUSI LIMJIMHAPUIECKUM 3€HKEPOM
Pa3BepThiBaHME OTBEPCTHUS LIMIIMHAPHUECKON Pa3BepTKOM
3eHKOBaHUE I10]] TOJIOBKY 00JITa 3¢HKOBKOM
+ LlexoBaHKE ONTOPHON MOBEPXHOCTH 1101 FOJIOBKY 00JITa LIEKOBKOM

O6paboTka oTBepCTHS KOMOMHUPOBAHHBIM HHCTPYMEHTOM
Pa3BepThIBaHNE KOHUYECKON pa3BEpTKON

Ha pucynke noka3zana cxema o0padoTku:

]
AN
7/
Y
X A
i/
&
CaepiieHue riyxoro(CKBO3HOT0) OTBEPCTHS CIIUPATIBHBIM CBEPIIOM
PaccBepinBaHne CKBO3HOTO OTBEPCTUS CIIMPATIBHBIM CBEPIIOM
3eHKEpOBaHUE OTBEPCTHSI IMIUHAPUIECKUM 3€HKEPOM
Pa3BepTheiBaHME OTBEPCTHS LIWIMHAPUYECKON PA3BEPTKON
3eHKOBaHHE I10]] TOJIOBKY 00JITa 36HKOBKOM
[lexoBaHuE OMOPHOI MOBEPXHOCTH IO FOJIOBKY 00JITa IIEKOBKOI

+ O6paboTKa OTBEpCTHsI KOMOMHUPOBAHHBIM HHCTPYMEHTOM
Pa3BepThIBaHNE KOHUYECKON PA3BEPTKON

Ha pucynke nokazana cxema oopadoTku:

Vv
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CBepJeHMe I1yX0ro(CKBO3HOI0) OTBEPCTHSI CIIUPAIBHBIM CBEPJIOM
PaccBepinBaHue CKBO3HOTO OTBEPCTHSI CIIUPAIbHBIM CBEPIIOM
3eHKEpOBaHUE OTBEPCTHSI LIMJIUHAPUIECKUM 3€HKEPOM
Pa3BepThiBaHME OTBEPCTUS LIMJIMHAPHUUECKON Pa3BEPTKOM
3eHKOBaHHE I0]I TOJIOBKY 00JITa 36HKOBKOM

IlexoBaHue ONOPHON MOBEPXHOCTH 110/ TOJIOBKY 00JITa LIEKOBKOM
O6paboTka oTBepCTHS KOMOMHUPOBAHHBIM HHCTPYMEHTOM

+ Pa3zBepThIBaHNE KOHUYECKON pa3BepTKOM

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

3eHKEpOBaHUE

CBEpJICHUE

paccBepiIMBaHUE

Jli1s1 00padoOTKH O0TBEPCTUH BHINOJHEHHBIX B JIMTHIX U IITAMIIOBAHHBIX JIeTAJISAX
NPUMEHSIOT :

pa3BEPTHIBAHUE

+ 3€HKEpOBaHUE

CBEPJICHUE

paccsepiBaHue

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

3E€HKEpOBaHNE

CBEpIICHHUE

+paccBepInBaHUE

JlJ1s1 mosty4eHHus OTBEPCTHI B CIVIOIIHOM MaTepHuaJie IPUMEHSIOT:
pa3BEPTHIBAHUE

3E€HKEPOBaHUE

tcBepIICHHE

paccBepIMBaHue

Ha pucyHke noka3as o01muii Bua:
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+ BEPTHKAJIBLHO CBEPIMILHOIO CTAaHKA
paguaibHO CBEPJIMJIBHOIO CTaHKA
BEPTUKAIIBHO-PACTOYHOTO CTaHKA

Ha pucyHke nokasas o01muii Bua:

BEPTUKAIBHO CBEPJIMIJIBHOTO CTaHKa
+paranbHO CBEPIMIIBHOIO CTaHKa
BEPTUKAIBHO-PACTOYHOTO CTaHKa

Ha pucyHke noka3an o01uii Bua:
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BEPTUKAJTIbHO CBEPJIMJIBHOI'O CTaHKAa
paaruaibHO CBCPJIUJIIBHOI'O CTaHKA
BCPTUKAJIBHO-PACTOYHOI'O CTaHKA

+ TOPU30HTAJIBHO-PACTOYHOI'O CTAHKA

Ha pucynke noka3zas o01mmii B/ BEePTHKAJIBHO CBePJIMIbHOr0 cranka. Ilo3unus 1 3tro:

~ L )

+ ¢yHIaMeHTHas TJTUTa

CTaHMHA

KOpOoOKa CKOpOCTei

KopoOKa 1mo/1ay ¥ MEXaHU3M IoJad
HIMTUHIEIb

CTOM

Ha pucyHke noka3zas o01mii BUJ BEPTHKAJIBHO CBEPJIMIbHOIO cranka. Ilo3unus 2 3ro:
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(byHIaMEHTHasI IJTUTa
+CTaHWHA
KOpoOKa cKopocTeit
KOpOoOKa mo1ad ¥ MEXaHu3M 1101249

MIIMUHACIb
CTOJI

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

N .

1
‘

byHaamMeHTHas IIMTa

CTaHUHA

+ KopoOka ckopocTei

KOpoOKa 1moJ1ad ¥ MeXaHu3M Hojay

o1



MIIMAHACIb
CTOJI

Ha pucyHke nmokasan o0uuii BuJ{ BepTHKAJIbHO CBEPJINJIbLHOr0 ctanka. [lo3unus 4 3to:

~ [

byHIaMeHTHas IuTa

CTaHMHA

+ KOpoOKa ckopocTei

KOpoOKa MoJiady ¥ MEXaHMU3M I10/1a4
HIMUH]ENb

CTOJ

Ha pucyHnke nokasan o01uii BUJA BepTHKAJIBHO CBEPJHIbHOIO cranka. [losumus S sro:
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(byHIaMeHTHasI IJTUTa

CTaHWHA

KOpoOKa cKopocTeit

KOpOoOKa mo1ad ¥ MEXaHu3M 1101249
+ HMIITAHIEIb

CTOJ

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

N .

1
‘

byHaamMeHTHas IIMTa
CTaHUHA
KOpoOKa cKopocTeit
KOpoOKa 1moJ1ad ¥ MEeXaHu3M Mojad
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+CcToi

Pazgen 6. Cranku nuingoBaibHbIe U 10BOA0YHUE
KoHTpoJsmpyeMble KOMIIeTeHUMH (M1 UX YaCTH):

- CrocobeH OCYIIeCTB/IATh TIOMCK, KPUTMUECKWM aHaan3 M CUHTe3 WH(OpMaluy,
TIPUMEHSTb CUCTeMHBbIN TTOAXO/, /I/1s1 pellieHUs IocTaB/aeHHbIX 3aau (YK-1);
- crnoco0eH TIPUMEHSTb eCTeCTBeHHOHAayuHble W OOIIeWH)KeHEpHbIe 3HAHUS, MEeTO/IbI
MaTeMaTHuYeCKOro aHa/iri3a U MojleTMpoBaHus B TipodeccroHanbHol AestenbHocTH (OIMK-1);
- criocobeH MpUHKUMAaTh 000CHOBAaHHBIE TEXHUUECKHE PellleHus], BLIOUpaTh 3P deKTuBHbIE U
Oe3omacHble TeXHUUYECKHe CpeJCTBa, U TeXHOJIOTUHW TIPU pelleHrd 3afau NpodecCHoHambHOM
nesirenbHOCTH (OITK-5).

Buibepume npasunvHwiti omeem

Ha pucyHke nmokasana cxema uuigoBaHus:
3_ Sh

Snp
KpYIJI0€ HEHTPOBOE NUIN(OBAHUE C MPOJOIbHOM Moavei;
KPYTJI0€ LIEHTPOBOE Bpe3HOE NUTH(OBAHUE:
KpYIJI0€ IEHTPOBOE ITYOUHHOE NTU(OBAHUE;
KPYTJI0€ LIEHTPOBOE COBMECTHOE NUTN(OBAHNE IIMIMHAPHUECKOI TOBEPXHOCTH U TOPIIA
nuMgoBaHue Ha O0eCIeHTPOBO-ITU(OBATIBHBIX CTAHKAX
10ckoe nutudoBaHue nepedepuent Kkpyra
IUIOCKOE IIJTM(OBaHUE TOPLIOM KpyTra

Ha pucynke noxazana cxemMa nuin(poBaHus:

-
J

KpYTJI0€ HEHTPOBOE NUIN(OBAHUE C NMPOJIOIBHOM Mo1auei;

+ KpyrJioe IEHTPOBOE Bpe3HOE NUTH(OBAHNUE!

KpYTJI0€ IEHTPOBOE IIYOUHHOE HITH(OBaHUE;

KPYTJIO€ IIEHTPOBOE COBMECTHOE NITH(OBAHNE IIWIHHIPUIESCKON TIOBEPXHOCTH U TOPIIA
nutugoBaHue Ha OECIeHTPOBO-IITU(OBATIBHBIX CTAHKAX

mIockoe nutudoBanue nepedepueii kpyra

IUIOCKOE T OBAaHUE TOPIIOM KpyTa

Ha pucyHnke nmokasana cxema nuin(oBaHus:
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KPYTJIO€ IEHTPOBOE NUIM(OBAHKE C MTPOJIOIBHON MMo1aueH;

KPYTJIO€ IIEHTPOBOE BPE3HOE MITU(POBAHUE:

+ Kpyriioe HEeHTPOBOE ITyOUHHOE HUTH(OBAHUE;

KPYTJIO€ IEHTPOBOE COBMECTHOE NUTU(OBAHNE IIMITMHIPUYECKON TTOBEPXHOCTH U TOPIIA
nuMdoBaHue Ha OCCIIEHTPOBO-NIIU(OBATBHBIX CTAHKAX

iockoe nutndopanue nepedepueit Kpyra
IUIOCKOE IITH(OBaHUE TOPIIOM KpyTa

-

Ha pucyHke noka3ana cxema nuingoBaHus:

T
i

KpYIJio€ HEHTPOBOE NUIH(OBaHUE C TPOJOIBHOM Mo1ayei;

KPYTJI0€ LIEHTPOBOE Bpe3HOE NUTH(OBAHUE:

KpYTJI0€ HEHTPOBOE ITYOUHHOE HITH(OBaHUE,

+Kpyrioe eHTPOBOE COBMECTHOE NUTH(OBAHNUE IIMITMHPUIECKON TTOBEPXHOCTH U TOpIA
nuMgoBaHue Ha OeCIEeHTPOBO-IITU(OBATIBHBIX CTAHKAX

10cKoe nutndoBaHue nepedepuent Kkpyra

IUIOCKOE IITM(OBaHUE TOPLIOM Kpyra

Ha pucynke nokasana cxema uingoBanus:
Vex. Skp.saz
3 =0 4

1 S %______
y //

KpyTJI0€ IIEHTPOBOE NUTH(oBaHUE C MPOAOIBLHON TO1aueH;
KPYTJI0€ IIEHTPOBOE BPE3HOE MITU(OBAHUE:
KpyTJI0€ IIEHTPOBOE TIIyOMHHOE NUTH(OBAHNUE;
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KPYTJIO€ IIEHTPOBOE COBMECTHOE NITU(OBAHNE IIUIMHIPUYECKON TTOBEPXHOCTH U TOPIIA
+uumpoBaHue Ha OECHEHTPOBO-IUTH(OBATBHBIX CTAaHKAX

IocKoe 1IrdoBanue nepedepueit Kpyra

IUIOCKOE HUTH(OBAaHUE TOPLIOM Kpyra

Ha pucyHnke noka3zana cxema nuin(oBaHus:
H

3 l L-l
Snp Shen.

KpyTJioe IEHTPOBOE NUIM(OBaHUE C MPOIOJIBHON MoIavueii;

KpYTJioe IICHTPOBOE BPE3HOE NUTH(OBAHHE:

KpYIJi0e LIEHTPOBOE INyOUHHOE NUTH(QOBAHUE;

KpYTJi0e IIEHTPOBOE COBMECTHOE NITM(OBaHKE LUIMHIPUIECKONH TOBEPXHOCTH U TOpLIA
nuMdoBaHue Ha OCCIIEHTPOBO-NIIU(OBAIBHBIX CTAHKAX

+mnockoe nuMdoBanue nepedepueit kpyra

IUIOCKOE IITH(OBaHUE TOPIIOM KpyTa

Ha pucyHke nmoka3ana cxema nuimn)oBaHus:

Y Ve
S¢

—— ® &
Snp. Snp

¥

KpyTJI0€ IIEHTPOBOE NUTH(OBaHUE C MPOAOIBLHON TO1aueH;

KpYTJI0e IICHTPOBOE BPE3HOE NUTH(OBAHUE:

KpyTJioe IIEeHTPOBOE TNTyOUHHOE NUTH(QOBAHUE;

KpYTJI0e IIEHTPOBOE COBMECTHOE NMITH(OBAHNE HUIMHIPUIESCKONH TOBEPXHOCTH M TOpIIa
numdoBaHue Ha 0€CIIEHTPOBO-NITU(OBATBLHBIX CTAHKAX

iockoe nutndoBanue nepedepueit kpyra

+1mockoe nuiMdoBaHue TOPIIOM Kpyra

Ha pucyHnke nmokaszana cxema nuiu(oBaHus:
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+ BHYTPEHHET0 IIAaHETAPHOTO NUTH(OBAHHS

BHYTpPEHHETo IIIH(GOBaHUS C IPOOJILHOM Mogaueit Kpyra
BHYTPEHHETO NUIH(OBaHHS Bpe3aHHEM

Juis miuoBaHUA BaJI0OB MCIOJIb3YIOT:

+Kpyrioe HapyHoe HUTu(oBaHUE

BHYTPEHHET0 TUIaHETapHOI' O IIIU(OBAHUS

TUIOCKOe IITHQoBanue nepedepued Kpyra

BHYTpPEHHETO IITHU(GOBaHUS C IPOIOJILHOM Moaaueit Kkpyra

Jnst mngoBaHusi OTBEPCTHI B radapUTHBIX KOPIMYCHBIX 1€TANAX HCIMOIB3YIOT:
KpYTJ0€ HapyKHOoe HuIn(oBaHNe

+BHYTPEHHETO IUIAaHETAPHOTO IUTU(OBAHUS

10cKoe nutudoBaHue nepedepueit Kkpyra

BHYTPEHHEr0 NUTM(OBaHU ¢ IPOI0JILHON NoJaueil kpyra

Js muinoBaHusl OTBEPCTHH B HEOOIBIINX JETAJIAX HCIO0Jb3YIOT:
KpYIJIO€ HapyKHOE LUIH(OBaHUE

BHYTPEHHET0 IJIAHETaPHOTO NUTH(OBaAHUS

10ckoe nutudoBaHue nepedepueit Kkpyra

+BHYTPEHHET0 HITU(OBAaHUS C MPOJOIbHOM Moauet Kpyra

JL1sl IJIOCKMX OBEPXHOCTEN UCIOIb3YIOT:

KpyTJioe HapyKHOe HUIM(OBaHUE

BHYTPEHHET0 IJIaHETapHOTO NUTH(OBAHUS

+1utockoe numdoBaHue nepedepueit Kpyra

BHYTPEHHEr0 NUTM(OBaHUS ¢ IPOI0JIbHON Noaueit kpyra

Ha pucyHke noka3aH o01muii Bua:
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+ Kpyri10 UM oBaIbHOTO CTAaHKA;
0€31eHTPOBO-IIN(OBATILHOIO CTAHKA;
IUIOCKOILTH()OBATIBHOTO CTAHKA;
BHYTPUILUIN(OBAILHOTO CTAHKA;

Ha pucynke noka3zan o0mmii BuJ:

KPYTJI0 HUTM(OBATIBHOTO CTAaHKA;
+ 06€31eHTPOBO-ITN(OBATIHLHOTO CTAHKA;
IUIOCKOLUIN()OBAJILHOTO CTAHKA;
BHYTPUIIUIN(OBATLHOTO CTAHKA;

Ha pucyHke noka3aH o01muii Bua:

Ng
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KPYTJ10 NUIN(OBATBHOTO CTAHKA;
0€31eHTPOBO-LIITN(OBATILHOIO CTAHKA;
+ mIocKkonuIN(OBATHHOTO CTAHKA;
BHYTPUILUIN(OBAILHOTO CTAHKA;

Ha pucynke noka3zas o0mmi Bua:

( L

KPYTJI0 NUTM(OBAILHOTO CTAaHKA;
0e31eHTPOBO-NILITN(OBATLHOTO CTAaHKA,
TUIOCKOIUTN()OBAILHOTO CTAHKA;

+ BHYTpUIUTH(OBAIHLHOTO CTAHKA;

CkopocThb BpalleHusi NUTH(OBATBHOI0 KPyra cocTaBJisieT:
+30...35 m/c

10...15 m/c
15...20 m/c
20 ... 25 m/c

Ipu mudoBanum 00padOTKy BeaAyT:
+ abpa3uBHBIMU KpPYTaMu;

aJIMa3HBIMU pe3LamH;
OBICTPOPEIKYILIUM HHCTPYMEHTOM;
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TBCPAOCTINIABHBIM HHCTPYMCHTOM;,

B kauyecTBe a0pa3uBa B nLUIH(OBATBHBIX KPYrax HCMOJIb3YHOTCS:
+ 3JIEKTPOKOPYH/, KapOua KpeMHUs1, Kapoua 0opa, aiamas
KepaMHUYECKHE CBS3KHU, ByJTKAHUYECKUE CBSA3KHU, OAKEITUTOBBIC CBSI3KU
OBICTPOPEIKYIIUE CTAIN

TBEP/IbIE CILIABHI

B kauecTBe CBSI3KH B NUTH(OBATIBHBIX KPYrax HCMOJIb3YHOTCS:

+ 3JIEKTPOKOPYH, KapOua KpeMHHUs1, Kapoua 0opa, aiamas
KepaMHUYECKHE CBS3KHU, ByJTKAHUYECKUE CBS3KH, OAKEITUTOBBIE CBSI3KH
OBICTPOPEIKYIIUE CTAN

TBEP/IbIE CILIABHI

Ha pucynke nokasan o0muii Buja kpyrionuingosaibHoro cranka. [losunus 1 sro:

L

d

+ cTaHUHA,
CTOJ;
nepenHsis 6abka ¢ KOPOOKOI cKopocTei;
nundoBanbHas 0adka;
3aHss 0a0Ka;
MIPUBOJI CTOJIA;
abpa3uBHBIN KpyT

Ha pucynke nokasan o0muii Bua KpyriaouuingosajabHoro cranka. Ilosunus 2 sro:
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CTaHWHA,
+ CTOII;
niepeaHsis 0abka ¢ KOPOOKO# CKOpOCTEH;
numdoBaibHas 6a0ka;
3anHsa 0a0OKa;
NIPUBOJI CTOJIA;
abpa3uBHBIN KPYyr

Ha pucynke noka3an o0mmii Buja KpyrjaonuingoBaiabHoro cranka. [lozuuus 3 3to:

Sk H'i\\ ] ﬁﬁ—‘ )

= <

CTaHWHA,;
CTO,

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

Ha pucynke nokasan o0muii Bua kpyriaouuingosaibHoro cranka. Illosunus 4 sro:
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CTaHWHA,
CTO,
nepeaHsis 6abka ¢ KOPOOKO# CKOPOCTEH;
+mmudoBanbHas 6adka;
3anHsa 0a0OKa;
NIPUBOJI CTOJIA;
abpa3uBHBIN KPYyr

Ha pucynke nokasan o0muii Buja kpyriouuingosaibHoro cranka. [losunus 5 sro:

Sk H'i\\ ] ﬁﬁ—‘ )

= <

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

+ 3amgHsgs 0alOka;
MIPUBOJI CTOJIA;
abpa3uBHBIN KPYT

Ha pucynke nokasan o0muii Bua kpyriaouuingosaibHoro cranka. Illosunus 7 sro:
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CTaHWHA,
CTO,
niepeaHsis 0abka ¢ KOPOOKO# CKOpOCTEH;
numdoBaibHas 6a0ka;

3anHsa 0a0OKa;
NIPUBOJI CTOJIA;

+ abpa3uBHBII KpyT

Pa3nes 7. CTankm cTpOrajibHble, NPOTSKHbIC U 10J10€/KHbIE
KonTposmpyeMbie KoMneTeHUMH (M1 UX YACTH):

- Croco0eH OCYIIeCTBIATh TIOMCK, KPUTHYECKWM aHa/lu3 W CUHTe3 WH(OpMaruy,
MIPUMEHSTb CUCTEMHbIV MOJXO0/, /1S pelleHHs 1ocTaB/eHHbIX 3aja4 (YK-1);
- criocobeH TIPUMEHSITh eCTeCTBeHHOHayuHble M OOIeMH)KeHepHble 3HaHUs, METO/bI
MaTemMaTUuecKoro aHaaivsa ¥ MoJile/IMpoBaHus B NpogeccuoHanbHoM AesrenbHocTd (OITK-1);
- crioco0eH NMpUHUMAaTh 0OOCHOBAHHBIE TEXHUYECKHe pellleHus], BEIOnpath 3¢ deKkTuBHbIE U
Oe3omacHble TeXHUYECKHe CPeZCTBa, W TEXHOJIOTHMU TIPH pelLleHrH 3a/iau TpodeCcCOoHaTbHOM
nesitenbHOCTH (OITK-5)

Bvibepume npasunvhbiii omeem

HNHCTpYMEHTOM NPU NPOTATHBAHUHU SABJISIOTCH:

+ NPOTSKKH;

pe3Lel;

CBepIa;

JIOJIOSKH;

MeTtoa0M BHYTpPeHHEro NpoTSIruBaHus 00padaTbIBaIOT:

+ Kpyrible U MHOTIOTPAaHHBIE OTBEPCTHS, IINIOHOYHBIE KAHABKH, IUIULICBBIE BTYJIKH
Hapy)KHbIE MIIOCKUE U (PaCOHHBIE TOBEPXHOCTH;

IIEHKH KOJICHYAThIX BAJIOB

Ha pucyHke noxaszana

63



i 12 13

+ OPOTSKKaA
N0J105K

bpe3a
CBEPIIO

Ha pucynke nokasana cxema

+ BHYTPEHHETO MPOTITUBAHNUS;
IIPOILINBKHU

HApYKHOTO MPOTATHBAHHS
CTpOTaHUs

OJI0IEeHUS

Ha pucynke noxa3ana cxema
1P

N

/
.

BHYTPEHHETO MPOTATUBAHUS,
+ OpOIINBKH,

Hapy>KHOTO MPOTATUBAHUS;
CTpOTaHUS;

JIOJIOJICHMUS;

Ha pucyHke noka3ana cxema
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BHYTPECHHETO MPOTATHBAHUS;
MPOIINBKY;
+ Hapy»KHOTO MPOTATHBAHUS;
CTPOTaHHS;
I0JI0IEHH;

Ha pucynke nmokasana:

-

= §
=hE
A

+ nuIMIIeBas MPOTSKKA;
MIMTOHOYHAS TTPOTSIKKA;
KpyTJiasi IPOTSIKKA,
JOJIOSIK;

Ha pucynke nokasana:

Ry

Qemars

7

HIINIEBAsT IPOTSIKKA,

+ HINOHOYHAs IMPOTKKA;
KpyTias IpOTsKKa,
IOJIOSAK;

Ha pucyHke mokasana cxema NpoOTSIKKH 1JIs1 00padoTku orBeperuid. Ilo3nnms 1 31o:
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+ XBOCTOBHUK

mIeiika

NepeaHss HalpaBJIstoas
pexyIias 4acTb
KamuOpyroIas 4acTb
3a/IHsI HampaBJIsoIas
33 JHUHA XBOCTOBHK

Ha PUCYHKE IIOKa3aHa CX€Ma NMPOTHAKKH 1JIsA OﬁpaﬁoTKI/I OTBepCTHﬁ. Ilo3unusn 2 310!

12 3 4 56 7
[ U \

\ T \ \ T

XBOCTOBHMK

+ mreiika

TIepeIHsS HaMpaBJIsoas
pexXylas 4acThb
KauOpyro1as 4acTh
3a/IHsIS1 HallpaBJIsAtoas
33 JHUHA XBOCTOBHK

Ha pucyHnke nmokasana cxema NpoTsiKKH 1Jis1 00padoTku orBeperui. ITo3nnms 3 3ro:

123 4 s 6 7
W S \

\ T 1 1 T

XBOCTOBHUK

IenKa

+ mepeaHss HallpaBIIAIoNas
pexyl1ias 4acTb
KaMOpyroIast 4acThb
3a(Hs1s1 HAIIPaBJIAOLIAs
3aJHUI XBOCTOBHUK

Ha pucyHke mokasaHa cxema NpOTSI’KKH 1JIs1 00padorku orBepceruii. [losunus 4 sro:
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XBOCTOBHUK

menka

MepEIHsS HAIPaBIISIIOILIAS
+pexylas 4acThb
KamuOpyroIas 4acTb
3a/IHsIs1 HAIPABJISIFOLIAs
3aJJHANA XBOCTOBUK

Ha pucyHke nmokasana cxema npoTsiKkH 1Jis1 00padoTku orseperuii. [lo3unms S 3ro:

12 3 4 56 7
[ U \

\ T \ \ T

XBOCTOBHK

HmIeika

MepEeTHSIS HAIIPaBIISIIOIIAS
pexyl1as 4acTb
+Kanuopyromas 4acThb
3a/IHsIS1 HallpaBJIstoas
33 JHUHA XBOCTOBHK

Ha pucyHke nmokasana cxema NpoTsiKKH 1Jis1 00padoTku orBeperui. Ilo3nnms 6 3To:

123 4 s 6 7
W S \

\ T 1 1 T

XBOCTOBHK

mIeika

TepeTHsSIS HAIIPaBIISIOIIAs
pexyl1ias 4acTb
KaMOpyroIast 4acThb
+3a1Hs1 HaMpaBIISAIOIIAst
3aJHUI XBOCTOBUK

Ha pucyHke nokasana cxema NpoTsiKKH 1Jis1 00padoTku orBeperuid. Ilo3nnms 7 3ro:
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—t—
A
—t—

XBOCTOBHUK
mIeiika

NepeaHss HalpaBJIstoas
pexyIias 4acTb
KamuOpyroIas 4acTb
3a/IHsI HampaBJIsoIas

+ 3aJHUHA XBOCTOBHK

Ha pucynke nokasana cxema

+ CTpOraHus
JONONIeHUs
bpesepoBanus
MPOTATHBAHUS

Ha pucynke nmokasana cxema

CTpOTaHHMS
+ non0aeHus
bpe3epoBaHus MPOTATHBAHUS

Ha pucynke nmokaszan
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RS D
T

+ cTporanbHBIN pe3en
N070eXHbIN pe3ery
IIPOXOJHOM pe3el
OTPE3HOM pe3elt

R

CTporanue npuMeHSIOT JJ1s1 00padoTKHU
+ MJIOCKUX TOPU30HTAJIBHBIX [IOBEPXHOCTEN
IJIOCKUX BEPTUKAIBHBIX TOBEPXHOCTEN
OTBEPCTHUI

Jlos10/1eHre IPMMEHSI0T ISl 00padoTKH
IUIOCKUX TOPU30HTAIbHBIX IOBEPXHOCTEN
+ MJIOCKUX BEPTUKAJIBHBIX TIOBEPXHOCTEN
OTBEPCTHI

Ha pucynke nokasan:
0.

+ MOMEPEYHO CTPOTaIbHBINA CTAHOK
TOKapHO-BUHTOPE3HBIN CTAHOK
BEPTUKAIBHO (pe3EpHBIIl CTAHOK
TOPU30HTAJIBHO NPOLIMBHOM CTAaHOK

Ha pucynke 1 nokasan

69



MONEPEYHO CTPOTAJIbHBIA CTAHOK
TOKapHO-BUHTOPE3HBIN CTAHOK
BEPTUKAIBHO (hpe3epHBIil CTAHOK

+ rOpU30HTAJIBHO MPOTSKHOM CTaHOK

Pa3znen 8. [IpoekTupoBaHme mpouecca MeXaHU4YeCKoil 00padoTKN
KoHTposmpyeMble KOMIIeTEHUMH (/I UX YACTH):

- CrocobeH OCYIIeCTB/IATh TIOWCK, KPUTMUECKWM aHaau3 M CUHTe3 WHQOpMalvy,
TPUMEHSITh CUCTeMHBbIN TTOAXOZ, /151 PellieHUs MocTaB/IeHHbIX 3a7au (YK-1);
- crnocobeH TIPUMEHSTb eCTeCTBeHHOHayuHble W OOIeMH)KeHepHble 3HAHUS, MEeTO/bI
MaTeMaTHUYeCKOro aHa/iri3a U MoJleTMpoBaHus B TipodeccroHanbHoM AesTenbHocTy (OITK-1);
- criocobeH MpUHUMaTh 000CHOBAaHHBIE TEXHUUECKHE PellleHus], BBIOUpaTh 3pdeKTrBHbIE U
Oe3omacHble TeXHUUECKHe CPe/CTBa, U TeXHOJIOTUW TIPU DellleHWd 3ajau NpodeccroHambHON
nesirenmbHOCTH (OITK-5)

Buvibepume npasunvrwiti omeem

Kak Ha3bpIBaeTcs 4aCTh TEXHOJIOTHYECKOI0 Nponecca no 00padoTke 3aroTOBKa
BBINOJIHSIeMAasl HeMPepPbIBHO HA 0JHOM padoyeM MecTe OJJHUM padouum?
HEepEXo;

+ omepanus;

YCTaHOBKA;

MIpUEM;

Kak Ha3bIBaeTcsi 4acTh ONEepalMy BbINOJIHSEMAasi OAHUM U TeM Ke PeiKyIUuM
HHCTPYMEHTOM, 110 00pa0oTKe 0HOM M TOii K¢ MOBEPXHOCTH NPH HEU3MEHHBIX PeKUMAax
pe3anus?

+ nepexon;

onepanus;

YCTaHOBKA;

IIpUEM;

Kak Ha3biBaeTcsi 4acTh onepanuu BbINOJIHsIeMast 03 U3MeHeHHsl M0JI0KeHUs
o0padaTbIBaeMOii 3ar0TOBKH (IIPY HEM3MEHHOM ee 3aKpenJeHnn)?

NEePExo/I;

onepalus;

+ YCTaHOBKa,

IpUEM

Kak Ha3bIBaeTcsi 4acTh ONepaluyu BbINOJIHIeMas 0e3 M3MeHeHHs MOJI0KEeHU s
oOpadaTbIBaeMOil 3ar0TOBKH OTHOCHTEJILHO CTAHKA UJIM 32:KHMHOTI0 YCTpoiicTBa?
NEPEXONT;
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orepanys;

YCTaHOBKA,;
+ O3ULMA;
pUEM;

Kak Ha3bIBaeTcst 4acTh nepexoaa OJHOKPATHOE NepeMelleHue MHCTPYMEHTA 110
o0padaTbIBaeMOil IOBEPXHOCTH CONMPOBOKAAeMOe CbeMOM MeTaLia?

nepexoz;

onepauus;

YCTaHOBKA;

+ poxox;

pUEM;

Kaxk Ha3piBaeTcsi 3aKOHYEHHBbIH Psi/l OTAEeJIbHBIX IBUKEHU A, HE0OXOAUMBIii 1J151
BbINOJIHEHHSI PA0OThI WM NMOATOTOBKH K Heil?

nepexon;

oTepalus;

YCTaHOBKQ;

MIPOXOI;

+ puém;

IIpoxoskuTe onpenesieHue: 3aroTOBKa 3T0 —

+ neTalb, UMEIONIas Ha TOBEPXHOCTSX, IMOJICKAIUX 00padOTKe, HEKOTOPBIN 3arac MeTalIa;
W3Jieliie, U3rOTOBIICHHOE U3 OJHOPOJHOIO 110 HAMMEHOBAHUIO M MapKe MaTepuaia, 6e3
MpUMEHEHHUs COOPOYHBIX OTIEpaIlnii;

U3JIeNe, COCTABHBIE YACTH KOTOPOTO MOJIJIeKAT COSMHEHHIO MEK Iy cO00i Ha MpeAnpUsSTHH-
W3TOTOBUTENIE COOPOYHBIMH OTepaIMsIMU (CBUHUMBAHUEM, COWICHEHUEM, KIICTTKOU, CBAPKOH,
MalKoM, OIPECCOBKOM, pa3BaIbIIOBKOM, CKJIEMBAHUEM, CUIMBKOM, YKIAJAKOH U T. II.)

JBa U OoJiee crienuUITMPOBAHHBIX U3/IEHS, HE COSUHEHHBIX Ha MPEANPUITHH-U3TOTOBUTEIIS
cOOPOYHBIMU OTIEpAIUSIMU, HO TIPEeTHA3HAYCHHBIX I BHITIOTHEHUS B3aUMOCBSI3aHHBIX
AKCIUTYaTAIMOHHBIX ()YHKIIHA.

KoyppuumeHTy ncnoib30BaHus MeTaIA Y paBeH:

+ oTHOUIeHHE Beca 00paboTaHHOM AeTanu ( K Becy 3aroToBku Q;

OTHONICHHIO BceX omnepanuidi Q Kk KoJm4yecTBy pabodnx Mecr;

OTHOIICHHIO Beca CTPYKKHU (| B BeCy 3aroToBku Q;

OTHOINICHHE KOJIMYECTBA MEXaHU3UPOBAHHBIX OTIEpaIliii K 00IIEMY KOJIMYECTBY OTIepaIlnii;

K sinTh10 B pazoBbie (pOpMBI OTHOCATCS:

+ nuThE B 3eMJIsTHBbIE OPMBI C PYUHOI U MalIMHHON (POPMOBKOI1, B 000JI0YKOBBIE (POPMBI, 1O
BBITIABIISIEMBIM MOJEIISIM;

JIUTHE B KOKWUJIb;

[EHTPOOEIKHOE JINTHE;

JIUTHE N0/ JAaBICHUEM;

K 1uTh10 B MHOTOpa30BbIe (hOPMBbI OTHOCATCS:

JUTHE B 3eMJISTHBIC (DOPMBI C PyYHON ¥ MAIIMHHOU (DOPMOBKOM,
JUTHE B 000J0YKOBEIE (POPMBI;

JIMTHE TIO BBIIDIABIISIEMBIM MOJECIISIM;

+ TUTHhE B KOKWIIb;

K o0paGoTke naBj1eHHeM OTHOCATCS:
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+ MOJIy4eHHE 3arOTOBOK C MOMOIIBI0 KOBKH, IITAMITOBKH, POKATKH.
JUTHE B 000JIOYKOBBIE (POPMBI;

JUTHE 10 BBIIJIABISIEMBIM MO/IEIISIM;

MIOJTyYCHHUE 3aTOTOBOK CIIEKAHUEM M3 MOPOIIKA IO/ JABICHUEM;

KoBKky pexomeHayeTcsi IPUMEHSITh:

+ B €JMHUYHOM U MEJIKOCEPUIHHOM IIPOU3BOJICTBE;

B CEpUITHOM M MacCOBOM IPOU3BOJICTBE;

IIPU U3TOTOBJIEHUH 3arOTOBOK U3 cIIaBOB THUMA AJl4;
MIPY U3TOTOBJICHUH 3aroTOBOK M3 cIiaBoB Tuma CY20;

HITaMnoBKY 1ej1eco00pa3Ho NPUMEHSITh:

B €IMHUYHOM U MEJIKOCEPUIHOM IIPOU3BO/ICTBE;

+ B CEpUIHOM U MacCOBOM IPOU3BOJICTBE;

IIPU U3TOTOBJICHUH 3arOTOBOK U3 cI1aBoB TUMa AJl4;
IIPU U3rOTOBJIEHUI 3ar0TOBOK U3 cIiiaBoB tuna CY20;

K coproBoMy npokaTy OTHOCATCS:

+ KpYTJIBIA TOpSTYEKaTaHbIi MOBBIIEHHOW U HOPMAJIBHON TOYHOCTH, KPYTJIBI KaTMOPOBAaHHBIH,
KBaJIpaTHbIM, IIECTUTPAHHBIN U MTOJOCOBOM TropsiueKaTaHbIN;

MIPOKAT C U3MEHSIOIIMMCS] CEYCHHUEM TI0 JTHE;

3arOTOBKHU OCEM aBTOMOOMIIEH, OaHaKel KOJIec;

TPYOBI CBAPHBIC U XOJIOAHOTSHYTHIC

IIpunyck Ha 00paGoTKy 3TO:

+ JIONOJIHUTENBHBIN CII0H MeTallia 3aroTOBKH, KOTOPBIN YAAJISAIOT pH 00paboTKe AeTaiu Juis
BBITIOJTHEHUS BCEH COBOKYHHOCTI/I TEXHOJIOTHYCCKUX MEPEXOI0B,

YacTh MaTepuaa 3aroTOBKH, yjansgeMas MeXaHuueckoi o0paboTKoil i ynpolieHus GopMbl
3aroTOBKH 110 OTHOIICHUIO K (hopMe TOTOBOH JIeTalu;

CJIOM MaTepuaa, yAaaseMblil TP BBITOJIHEHUH OT/IEIbHOTO TEXHOJIIOTHYECKOT0 MepPexo/ia;

IIpoMe:KyTOYHBINI NPHUITYCK 3TO:

JIOTIOJTHUTEILHBIN CJION MeTalljla 3ar0TOBKH, KOTOPBIN yIAJSIOT P 00paboTKe ASTalIN TS
o0ecreyeHns TOYHOCTH Pa3MepOB U YUCTOTHI TOBEPXHOCTH, 33/IaHHBIX pab0OUUM YEPTEKOM;
yacTh MaTepHala 3aroTOBKH, yalseMas MeXaHHuecKor 00paboTKoM uist ynpoiieHus Gopmbl
3aroTOBKH 110 OTHOIIEHUIO K (hopMe FOTOBOH J1eTany;

+ cioil maTepuana, y1aasieMbli IPU BBINOJIHEHUN OTIEIBHOTIO TEXHOJIOTHYECKOTO MTEPEX0/Ia;

Hanyck 3to:

JIOTIOJTHUTEIIBHBIN CJION MeTaia 3aroTOBKU, KOTOPBIN YIaNSIOT MpU 00paboTKe eTau I
o0ecrieyeHnss TOUHOCTH PasMEPOB U YUCTOTHI ITIOBEPXHOCTH, 3aTaHHBIX pa60‘—II/IM YCPTCIKOM;
+yacTh MaTepHala 3aroTOBKH, yAaaseMas MeXaHu4ecKoil 00paboTKon A ynpoIeHust (popMsl
3aroTOBKH I10 OTHOIIEHUIO K (hopMe rOTOBOM JeTalu;

CJIOW Marepuaa, yAaJIseMblid IIPU BBIIIOJIHEHUH OTACIIBHOIO TEXHOJIOIMYECKOr0 MEPEX0a;

IIpunyck Ha3Ha4YaeTcs i

+ o0ecrnieueHHst TOUHOCTH pa3MEPOB U YUCTOThI MOBEPXHOCTH, 33JaHHBIX pab0UNM YEPTEKOM;
yrpoiieHus (GopMbl 3arOTOBKH;

yCII0XKHEHUS (POPMBI 3aIrOTOBKH;

YBEJIUYECHUS PA3MEPOB 3arOTOBKU;

OO0mmii npunyck Ha 00padoTKy paBeH:
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+ cyMMe IIPUITYCKOB Ha OTJEIbHBIE ONepallii U IEPEXObL;

Pa3HOCTU IIPUITYCKOB Ha OTIAEIbHBIC ONlEpalluU U IIEPEXOBL;

IIPOU3BEICHUIO IIPUITYCKOB HA OTACIIBHBIC OIIEPALIMU U IIEPEXOIBI;

HalMEHbLIEMY O0LIeMY KPaTHOMY IIPHUITYCKOB Ha OT/AEJIbHbIE ONIEpALH U IIEPEXO/IbI;

Kakum 13 MeT010B MOKHO MOJIYy4aTh 3ar0TOBKH U3 YYI'yHa
+ IUTHE

IITaMIIOBKa

MpoKaT

KOBKa

IIpu JuTHE MO JaBJI€HNEM NPUMEHSIETCS ...
+ mpecc-hopma

o0osioukoBas popma

KOKHJIb

pa3oBas necuanas popma

Hau6os1ee 3K0HOMUYHO U3rOTABJIUBATH YYT'YHHBIE TPYOBI CIOCOOOM ...
JUTBS B 000JIOYKOBBIE (DOPMBI

+ LIEHTPOOEIKHOTO JIUThHSA
JIMTBS B IAPHBIX OMOKAX
JIUTBHS TIO]] TaBJICHUEM

OCHOBHBIM HEJAOCTATKOM JIMThSl B IeCYAHO-TJIMHUCTbIE (POPMBI SABJISICTCH:
+ 0JIHOPa30BOCTH UCIOIB30BaHUS (POPMBI

BBICOKAsi CTOMMOCTb ()OPMOBOUYHBIX MaTepHUajIOB

HEBO3MOXXHOCTb MOJTy4EHUS OTIMBOK OOJIBIION MacChl

Ilox 6a3upoBanueM NOHMMaeTcs :

Jlutenue 3aroToBKU CTeNeHel CBOOOIbI

+ mIpuAaHue 3ar0TOBKE TPeOYeMOro MoJI0KEHUs B IPOCTPAHCTBE OTHOCUTEIBHO BBIOPAaHHOM
CUCTEMbI KOOPAMHAT IIPU BBIIIOJHEHUH Ipoliecca 00paboTKu

VYcraHoBKa 3aroTOBKM Ha CTOJIE CTaHKa

ba3za —3ro:

+ MOBEPXHOCTH, OMPEACIIAIONIAs TOJ0KEHUE 3arOTOBKH (JIeTaIn) Mpyu 00padOTKHU JAeTaId Ha
CTaHKE WJIM TOTOBOM JIeTajau B COOpaHHOM y3Jie I MAIIHHE;

Touka, 0Cb, IMHUS, TOBEPXHOCTH(MIIA UX COBOKYITHOCTB), OTIPEACIISIONIast TIOJI0KECHNE
3aroTOBKH (JIeTaIM) WM MOBEPXHOCTEH npu ee padoTte

mto0asi TOUKa, OCh, JIMHUS, TOBEPXHOCTh 3aTOTOBKHU(I€TAIIH )

YcranoBounas 6aza — 3T10:

+ MOBEPXHOCTb, OMPEACIISAIONIAs TTOJ0KEHUE 3aTOTOBKH (JI€TaIl) OTHOCUTEIHHO CTaHKa (WIIn
MPUCTIOCOOJICHUS) M PEXKYIIEro MHCTPYMEHTa TpU 00paboTKe AeTallu;

MOBEPXHOCTh, OT KOTOPOU MPOU3BOUTCS OTUYET Pa3MEPOB MIPH U3MEPEHUH;

MOBEPXHOCTh, ONPEAETAIONIas MOJI0KEHUE IeTaI OTHOCUTENIBHO APYTUX JeTalell B COOpaHHOMN
MalInHE UJIH Y3JIC,
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O1eHOYHBbIEe MaTepHaJ/Ibl H CPe/ICTBA /1A MPOBePKHU ChopMHPOBAHHOCTH
KOMIIeTeHIUMI

Bank TecTOBBIX 3aaHMI

Kputepun onieHKH c()OpMHPOBAHHOCTH KOMIIeTeHI{UI

Tabmuia 3 — Kputepuu orjeHKH c)OpMHUPOBAHHOCTH KOMITETEHIHIA

Koa n HaumeHOBaHMe
WHAMUKATOopa
JIOCTH)KEeHUST

KOMIeTeHI1M (YacTu

KOMIIeTeHIUH)

Kputepuu orieHrBaHus cOOPMUPOBAHHOCTH KOMIIETeHLIUH

(4acTH KOMIEeTeHLUM)

Ha 6a30BOM YpOBHe

Hd TTOBBIILIEHHOM YPOBHE

COOTBETCTBYET OIEHKe
«yJOBJIETBOPUTETLHO»
50-64% ot
MaKCHMaJIbHOTro Oasia

COOTBETCTBYeT
OLIEHKEe «XOpOoLIo»
65-85% ot
MaKCHMa/IbHOI'O
6anna

COOTBETCTBYET
OLIEHKE «OT/IMYHO»
86-100% ot
MaKCHUMa/IbHOT'O
6anma

YK-1 CnocobeH OCyIIecTBASTh TIOUCK, KPUTHYECKUH aHalii3 W
TPUMEHSATh CUCTeMHbIW MOAXO0Z, /I/1s1 pellieHUs] MOCTaB/IeHHbIX 3azad

CUHTe3 UH(OopMaluHy,

NO-1yk1
AHanmu3upyer
3afiauy, BBIZIEJISIS ee
6a3oBble
COCTaBJISAOLIHE,
OCYIL[eCTB/ISIeT
JIeKOMITO3ULIAIO
3ajjauml.
N-2yx.1 Haxogut n
KPUTHUYECKU
aHaIM3UpyeT
VH(pOpMaL1IO,
HEoOXOIUMYHO Z1Jist
peLieHUs
MOCTaB/I€HHOU
3aJjauml.
N/-3yk-1
PaccmarpuBaer
BO3MOJKHbBIE
BapUaHThI pelleHust
3aflauM, OIleHHBast UX
JIOCTOWHCTBA U
He/IOCTaTKHU.
N-4yk.1 ['pamoTHO,
JIOTUYHO,
apryMeHTHPOBaHHO
¢opmupyet
coOCTBeHHbIe
CY)K/IeHUSI U OLIeHKHU.
OtsinuaeT GakThbl OT

BJIa/leeT MaTepuaaoM 110
TeMe, HO WCIIbITbIBAET
3aTpy/HEHUs] B TIOMCKe
Y aHanuse MH(popMaLuy
ISt pelLleHus
MOCTaB/I€HHOM 3a/lauu, B
VCTI0/Ib30BaHUM
COBPEMEHHBIX METO/|0B
NoJiJlep>KaHusl pPe)KMMOB
aBTOMAaTH3UPOBaHHbBIX
TeXHOJIOTUYeCKUX
TMpOLIeCCOB

1o
OTBeuaeT
MOCTaBJ/IeHHbIE
BOTIPOCHI,
JlOTTyCKaeT
HETOUHOCTHU
OTHOCUTEJILHO
CIOCOOOB  pelleHwus,
JlOTTyCKaeT
TIOTPEIHOCTU B
(hopMynrpoBKax
ornpejie/IeHUH,
HETOUHOCTHU B
0003HaueHUSIX
WCTIbITHIBAET
3aTpyAHEeHUs!
aHas3e
CO3/1aBIIIeMCs
CUTYyaluu

CyLLleCTBY
Ha

HO

npu

3HaeT MeTOUKY
aHasiM3a v OLIeHKU
COBpPEMEeHHbBIX
Hay4HbIX
IIOCTY>KeHUH;
MEeTO/IbI
KPUTHUYECKOT0
aHaJiM3a; OCHOBHbIE
TIPUHLIUIIBI
KPUTUUYECKOT 0
aHas13a.

Ymeer nosnyuars
HOBbIe 3HaHUS Ha
OCHOBe aHaJ13a,
CUHTe3a U JIp.;
cobupaTh JJaHHbIE TI0
C/I0KHBIM Hay4YHbIM
ripo6ieMam,
OTHOCSIIIIUMCS K
rpodeccroHaIbHOU
obmacty;
OCYILL[eCTBJISITh TIOMCK
vHbopMaLuu 1
pellleHri Ha OCHOBE
JIeUCTBUU,
5KCIIepyMeHTa 1
OTIbITA.

BnajeeTr HaBbIKaMu
TOUCKA, aHa/In3a u
CUHTe3a

74




MHEeHUH,
VIHTepIipeTaruin,
OLIeHOK U T.[I. B
paccy>XieHHsX
JPYTUX y4aCTHUKOB
JlesiTeNIbHOCTH
N-5yk-1
Ornpegesnisier u
OLleHHBaeT
N0C/1eCTBUS
BO3MOJKHBIX
pelleHn 3a7,aun

MH(pOpMaLUH,
TIpUMeHeHUst
CUCTEeMHOT'0 TI0JX0/1a
IS pellieHust
MOCTaB/IeHHBIX 3a/1a4

OIIK-1 CnocobeH TpUMeHSITb ecTeCTBeHHOHAay4Hble W OOIerH)KeHepHble 3HaHUS, MEeTOZbI
MaTeMaTUYeCKOro aHajivM3a ¥ MOJ|eJIMPOBaHus B 1T

oeccroHanbHOM AesTeNTbHOCTH

NIO-1onk-1
Ncnone3yer
ecTeCTBeHHOHayUHbIe
1 001IerH)KeHepHbIe
3HAHWS, METOZbI
MaTeMaTH4eCcKoro
aHasmM3a u
MOZIe/TMPOBAHMUS AJIs
pellieHys 3aJjau B
ripoeccroHabHOM
JesITeTbHOCTH

BJIa/leeT MaTepHaJoM T10
TeMe, HO WCIBITHIBAET
3aTpyHeHUs
OTHOCHUTE/IbHO
TIpUMeHeHUsI
001[eMHKeHePHBIX
3HaHUM TIpU pelleHun
MOCTaB/IeHHOW  3ajjauu
OTIpejie/IeHUsI  PEXKMMOB
TeXHOJIOTUYeCKUX
TIPOLeCCOB

1o CyLLleCTBY
OTBeuaeT Ha
I10CTaB/IeHHbIe
BOIIPOCHI, HO
Jl0TyCKaeT
HETOYHOCTU npu
aHamse
10C/1e[l0BaTe/IbHOCTH
pelLleHus
TeXHOJIOTUYeCKOH
3az,auu

3Haet criocobmI
TpUMeHeHUsI
eCTeCTBeHHOHAYUYHbIX
1 001I[eMH)XeHePHBIX
3HAHUM, METO/IOB
MaTeMaTUueCcKoro
aHasM3a u

MO/Ie TUPOBaHUS /IJIsi
pelleHUs 3aJau B
ripoeccrioHabHOM
JIesITeJTbHOCTH
¥Ymeet uCro/b30BaTh
eCTeCTBeHHOHAYUHbIe
U oO0lenHXeHepHbIe
3HaHWS, MeTOZbI
MaTeMaTUueCcKoro
aHasmM3a U
MO/Ie/TUPOBaHUS /ISt
pellieHWsT  3a7a4 B
npodeccroHa bHOU
JIesITe/TbHOCTH
Biaaeer HaBbIKaMH
WCTIO/Th30BAHUS
€CTeCTBeHHOHAyUHBIX
U 00l[erHKeHepHbBIX
3HaHWM, MeTO/IOB
MaTeMaTHYeCKOTo
aHasm3a U
MO/Ie/IUPOBAHUS  [IJIst
pellieHUs 3a/lad B
ripoecCroHaNIbHOM
JlesiTeTbHOCTH

OIIK-5 Crioco6eH nmpuHUMaTh 000CHOBaHHbIE TEXHUYECKHe pellleHus], BEIOMpaTh 3P QeKTHBHbIE
1 Ge3oracHble TeXHUYeCKHe CPe/ICTBa, M TEXHOJIOTMH TIPH pellleHrH 3a/au MpogeccuoHanbHON

JleITeIbHOCTH;
N O-1onk-5 BJ/IaJileeT MaTepyasioM I10 | B/lajieeT MaTepyuasoM | 3HaeT MeTOUKH
[MpuHUMaTh TeMe, HO WCIBIThIBAET | 1O TeMme, 1o | 060CHOBaHUS
0060CHOBaHHbIE 3aTpy/IHEHUs] B TIOWCKe | CYIIeCTBY OTBedYaeT | TeXHUUeCKUX
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TeXHUUeCKre
pellieHus B
ripodeccroHabHOM
JlesiTeIbHOCTH;
N/I-20mk-5
Bri6upathb
3¢ deKTHBHbIE U
Ge3omacHble
TeXHUUeCKre
CpeJCTBa, U
TeXHOJIOTUH TIPU
pellieHuu 3a7iau
ripodeccuoHabHOM
JlesiTeIbHOCTH;

TeXHUUECKHX PpelleHui
u nog6ope
TEXHOJIOTUUECKUX
CpeJiCTB OTHOCUTE/ILHO
PEXHUMOB
TeXHOJIOTHYeCKUX
TIPOL[ECCOB

Ha I1o0CTaBJ/IeHHbIE

BOIIPOCHI,
JIOTyCKaeT
HETOUYHOCTHU
BbIOOpE
TeXHUYECKUX
Cpe/iCTB
TeXHOJIOTUI
pelieHus
T10CTaBJICHHOMN
3a/1auu

HO

npu

JJ1st

pelieHui B
ripoecCroHaNbHOM
JlesITeJTbHOCTH;
METOZIMKH  BBIOOpA
3¢ PeKTHUBHBIX u
Oe3omacHbIX
TeXHUYeCKUX
Cpe/CTB, u
TeXHOJIOTUM rpu
pellieHun 3ajau
rpodeccroHaIbHOM
JlesiTeNIbHOCTH;
Ymeer
000CHOBBIBaTh
TeXHUYeCKre
pellieHust B
rpodeccroHaIbHOU
JlesiTeTbHOCTH;
BbIOMpATh

3¢ deKTHBHbIE u
Ge3omacHble
TeXHUYeCKre
Cpe/CTBa, u
TeXHOJIOTHH npu
pelleHun 3a7au
rpodeccroHabHOU
JlesiTeNTbHOCTH;
Biageer HaBBIKaMH
000CHOBaHUs
TeXHUYeCKHe
peliieHust B
rpodeccroHabHOU
JlesiTeNTbHOCTH;
HaBbIKaMH  BbIOOpa
5¢(peKTUBHBIX U
6e30macHbIX
TeXHUUECKUX
CpefCTB, u
TeXHOJIOTUH rpu
peleHnn 3azau
npodeccroHa bHOU
JIesITeJTbHOCTH
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2 OIEHNBAHMWE IIMCBMEHHbBIX PABOT CTYJAEHTOB,

PEI'JTAMEHTUPYEMBIX YYEBHbBIM IIVJTAHOM

PacuetHo-rpaduueckas padora - «Pacuem pexcumos pezanus npu
PA3UYHBIX 8UOAX 0OPAOOMKUY
3aoanue svioaemcs npenoodasamenem UHOUBUOYATLHO.

Tabsuiia 4 — PopmMupyeMble KOMITeTeHIIUM (MU UX YaCTH)

KO,Z[ 1 HaMMeHOBdHUe KO,[L N HaMM€HOBadHKE MHWKATOPAd OL[EHO‘-IH]:IE
KOMIIETEHLI AOCTHDKEeHUSI KOMITETEHLIMA (qaCTI/I MdaTepHraJibl U
(kasanusie 6 PITT) KOMIIETEHI[1H) cpeficTBa

YK-1 Cnocoben ocyiiectBasath | W/-1yk.1 AHa/IU3UPYeT 3a/jauy, Bblersis ee
MOUCK, KPUTUUECKUM aHamm3 | 0a30Bble COCTABJISFOILME, OCYIIIECTBIISIET
CHHTe3 vH(opMaLy, [eKOMITO3ULIMIO 3a/jauyl.
MIPUMEHSITh CUCTEMHBIN MOAXO[, N-2yx.1 HaxoauT v KpuTUuecku
[JI1  pellleHds] TIOCTaB/leHHBbIX | aHa/lu3upyeT WH(OPMaLIio, He0OXOAUMYIO
3aja4 JJIs1 pellieHysl TI0CTaB/IeHHOW 3a/jauiu.
N-3yk-1 PaccMatprBaeT BO3MOKHbBIE Tposepka
BapUaHThI pellleHus 3a/lauk, OLleHHBasi X cojiepanns PTP
[OCTOVMHCTBA U HeJJOCTaTKU. 3auara PT'P
N/1-4yx-1 I'pamOTHO, JTOTUYHO,
(cobecenoBanme)
apryMeHTHPOBaHHO (hopMHUpYyeT
coOCTBeHHbBIE CY)KIeHUs U oLeHKH. OT/yaeT
(hakThl OT MHEHUH, UHTEPIIpeTal[1ii, OLIeHOK
U T.[. B PACCY)K/IEHHUSIX JPYTUX YUaCTHUKOB
JlesITe/IbHOCTU
N-5yk-1 OnipesesnisieT ¥ oLjeHUBAeT
1I0C/Ie/ICTBUSI BO3MOJKHBIX pellleHui 3a/jauu
OIIK-1 CrnocobeH nNpuUMeHSTb
eCcTeCTBeHHOHay4YHble v | NI-1onk-1 Yicrionb3yeT ecTecTBeHHOHay4YHbIe Mposepka
o01[eHKeHepHbIe 3HaHUs, 1 001L[eMH)KeHepHble 3HaHWS], MeTO/bI coiepanus PT'P
MeTO/IbI MaTeMaTHU4eCcKoro MaTeMaTUUeCcKOro aHauiusa u 3arara PT'P
aHa/M3a U MOJeJIMPOBaHUs B MO/Ie/TMPOBaHUsI /ISl pellieHus 3a/jau B
y o (cobecemoBaHme)
rpodeccroHanbHON npoecCcHoHaTLHOU J1esiTe/IbHOCTU
JiesITeNTbHOCTU
OIIK-5 CrniocobeH rnpuHUMAaTh
P U-1omk-s TTppHMMaTh 060CHOBAaHHBIE
000CHOBAHHbIE TEXHIECKH e TeXHHUYeCKue pelleHus B MpodeCcCHoHaTbHOM
peliieHYs], BbIOMpPaTh P P [TpoBepka
JlesITe/IbHOCTH;
3¢ deKTUBHBIE U Oe30TacHbIe cogepxanus PI'P
U-20nk-5 Beibupats 3¢ddeKTHBHBIE U
TeXHUYeCKue CpesiCTBa, U 3amura PT'P
Oe3oracHble TeEXHUUECKHe CPeJCTBa, U
TeXHOJIOTHH TIPU pellieHU! (cobecemoBanme)

3a/1a4 rpodeccroHanbHOM
JesITeNTbHOCTH;

TeXHOJIOTMM MPY PeLleHUH 3a/a4u
npodecCHOHaIbHOM [1esITe/IbHOCTH;
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Tab6suia 5 — Kpurepuu otieHku PI'P

IToka3arenu KosmmuectBo 0as1ioB
MUHUMAa/ILHOe MaKCHUMaJIbHOe
CobJttogenne rpaduka BbITOTHEHHS
5 10
PT'P
3augqura PI'P 5 10
HNtoro: 10 20

BOHpOCBI AJIA 3aIlIUTBhI.

1. OOBSICHUTH NPUHLIUAI HA3HAYEHHSI YrCced 00OPOTOB U MOJa4 MpU
KOHCTPYUPOBAHUHU METAINIOPEKYIINX CTAHKOB.

2. [IpuBecTu 3CKU3BI MPUCTIOCOOICHUN I TOKAPHBIX CTAHKOB: JIIOHETOB,
OIIPaBOK.

3. Pacckasath 00 WX TEXHOJOTHYECKHX BO3MOXKHOCTSIX U TIPUBECTH 00J1aCTh
PUMEHEHUS.

4. IIpuBecTH cxeMbl Ollepaliii, BHIIOJHAEMBIX HAa TOKAPHBIX CTAaHKaX: Hape3aHHe
Pe3bOBI PE3IOM.

5. OOBSACHUTH pa3aIU4HbIE CIOCOOBI MOJAYH pe3lia U 00JIaCTh UX MPUMEHEHHUS.
[IpuBecTH MPUHIMIIBI HAPE3AHUSI MHOT03aX0IHOM pe3bObl U CLIOCOOBI ETCHUS
OKPY>KHOCTEW IIPU STOM ONEPaALINHU.

6. [IpuBecTu cxembl Oreparyii, BEIMOTHIEMBIX HA METATOPEKYIIUX CTAHKAX:
TOYEHHE, CBepJIeHuE, ppe3epoBanue, nutmponBanue. [lokazars Ha cxemax
AIIEMEHTBI PEKUMa PE3aHUs U ONUCATh UX.
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3 OIIPEJE/IEHUE PE3YJIBTATA
ITPOMEXYTOYHOM ATTECTAIINN
dopma NpoMeKyTOUHOM aTTeCcTal[uu 10 AUCLIUTIIUHE IK3dMeH.

OLEHOYHBIE MATEPUAJIBI 1 CPEACTBA JJI ITPOBEPKN
C®OPMUPOBAHHOCTY KOMIIETEHIIUN

YK-1. CnocobeH OCymieCTB/ISATh IMOMCK, KPUTHYECKHMI aHAa/Iu3 U CHHTe3
uH(popManuy, NPUMEHSATh CUCTeMHbIH MOAX0/ /I PellleHUsl MOCTaB/JIeHHbIX
3a/au

(Bbibepume 00uH npasuibHbIll 8apuaHm omeema )

Ha pucyHKe mokKa3aH cjieiylIui B 00padoTKu:

I

v S

+

+ ToueHre MPSIMBIM TTPOXOIHBIM Pe3L[0M

ToueHue U cHsATHE (haCKU MTPOXO[HBIM PE3II0M C OTOTHYTOMN TOJIOBKOM

ToueHHe TPOXO/THBIM YIIOPHBIM Pe31[0M

OTpe3aHue 3aroTOBKHM OTPe3HBIM Pe3IioM

Hape3aHnue pe3b0bl pe3b00BbIM pe3iiom

PacTauviBaHWe CKBO3HOTO OTBEPCTHSI PACTOUHBIM MPOXOAHBIM PE31[0M C OTTSHYTOU
rOJIOBKOM

PacTaurBaHUe TJIyXOTO OTBEPCTHSI PACTOUHBIM YTIOPHBIM Pe3L[0M C OTTSHYTON
r'OJI0OBKOU

(JauTe oTBET Ha BOIPOC)
Ha pucyHke noka3aHa

NS

B

Omeem: duckosas ¢ppesa.
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OIIK-1. Crnioco6eH NMPUMEHATHh eCTeCTBeHHOHAyYHbIe W 00IeHH)KeHepHbIe
3HaHUS, MeTOJbl MaTeMaTU4YeCckoro aHaau3a M MO/e/JHPOBaHUA B
npod¢ecCHOHA/TBHOM JeATe/IbHOCTH;

(Bbibepume 00uH npasu/ibHbIli apuaHm omeema )
CTporaHue NpUMEeHSIOT Ji/Is1 00padoTKuU

+ TUTOCKHX TOPH30HTA/IbHBIX TTIOBEPXHOCTEH
TIJIOCKUX BePTHUKA/IbHBIX TTOBEPXHOCTeEM
OTBePCTHUH

(ZlononHume)
Ha pucyHKe nmoka3aH o01uii BUA KpyryiouuingoBajibHOro craHka. [lo3umus
7 310

f// \

Omeem: abpasueHbill Kpye

(JauTe oTBET Ha BOIPOC)
JI/1A yBe/iMueHUs JuaMeTpa 0TBepcTuil no 14 KBaureTy NpUMEHSIOT?

Omeem: pacceepaugaHue

(HaiTe pa3BepHYThIM OTBET HAa BOMPOC):
Kakoii U3 TOKapHBbIX CTAHKOB CUHTAETCHA Han0o/iee yHUBEPCATbHBIM?

Omeem: TokapHo-8uHMOpe3Hble CMAHKU s181510mcs Haubosee yHUBEPCA/TbHbIMU
CMAHKamu MoKapHoll 2pynnbl U UCNOAb3YHOMCS 2/1a68HbIM 00pPA30M 8 yCA08UsIX
e0UHUYHO20 U MeaKoCcepuliHo20 npousgodcmed. KoHcmpykmugHasi KOMNoHOBKa
CMAHKO8 Npakmuuecku 0OHOMUNHA.
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OIIK-5. Cpnocofen npuHMMaTh OOOCHOBAHHBIE TEXHHMYECKHE pelleHus,
BbIONMpaTh J(PdekTUBHbIe U 0e30MacHble TeXHUYECKHe CpeAcTBa M
TeXHOJIOTHM MPH pellleHUH 32124 NpodeccHoOHATbHOI 1eATeIbHOCTH;

(Bbibepume 00uH npasu/bHbIll 8apuaHm omeemd )

VIHCTPYMEHTOM NPH NPOTATMBAHUHU SAB/IAIOTCH:
+ MPOTSDKKY;
pes3Iibl;
CBepJia;
JTOJIOSIKH.

(JavTe oTBET Ha BOMPOC)
Cgeso 310?

Omeem: Pedcywjuli epawjarowjulicss UHCmMpymeHm 07151 NoAyYeHust Kpy/blX
omeepcmultl.

(JarTe oTBET Ha BOMPOC)

Kaxkasi u3 ckopocreii pe3aHusi 00Jiblle IPU TOYEHUH APEeBECUHbI U
craau?

Omeem: OpegecuHbl
Pewenue: opesecuna 200-450 m/muH, a cmanb 35-50 M/MuH

(JariTe pa3BepHyTBIM OTBET Ha BOMPOC):

Hlnugosanue 310

Omeem: ®@pe3eposaHue (ppe3epHas obpabomka) — 5mo MexaHu4ecKas
obpabomka pe3aHueM njaocKocmell, Na3o8, AbICOK, Npu Komopol pexcywjull
uHcmpymenm (¢ppesa) cosepwiaem gpawjamenbHoe O08udceHue (CO CKOpOCMbIO
V), a obpabambigaemas 3azomoeka — nocmynameabHoe (CO CKOpPOCMbiO
nodauu S).

(HdoromHuTe)

Jis muingoBaHus BAJIOB HCIOJIb3YIOT

Omeem: Kpya/noe HAPYXHCHOe WAU(OBaHUe
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OkoHuaTe/nbHbIe pe3y/nbTaThl 00yueHHs ((hopMUPOBaHHS KOMITETEHIIN)

orpeaesaroTCA IMOCpeCTBOM IIepeBO/id 6aJ'IJIOB,

rnpounecce oCBOeHHA AW CLUITIIMHBI, B OLJ€HKH:

Ha6paHHbIX CTyl€eHTOM B

— 6a30BbIii  ypOBeHb  C(OPMUPOBAHHOCTH  KOMIIETEHIIMM  CUUTAETCS
HEeJJOCTUTHYTBIM, €C/IM pe3ynabTaT OOyJdeHHs COOTBeTCTByeT MeHee 50
peUTHHrOBbIM Oasiam;

— 6a30BbIii  ypOBeHb  C(HOPMHPOBAHHOCTU  KOMIIETEHIIUM  CUMTAETCS

JNOCTUTHYTBIM, €C/IU pe3y/bTaT 00yueHusi cOoTBeTCTBYyeT 6osiee 50 peMTUHIOBBIM

basam;

4 TIOPSATOK ITPOBEJIEHNS IIOBTOPHOI
IMPOMEXYTOUYHOM ATTECTAIIUA

CDopMa HPOME)KYTOT{HOI;’I dTTeCTalllu 110 AUCHUIIMHEe 3da4yem.

DoHp OLIEHOYHBIX Cpe/CTB

JJ1st

MpOBe/IeHust TTIOBTOPHOM

HPOME)KyTOHHOﬁ daTTeCTalrn (I)OPMI/IpyETCH M3 4YMC/la OLI€EHOYHBLIX CpeACTB I10

TemMaM, KOTOpble He OCBOEHbI CTY/IeHTOM.
IIpumeuanue:

[ oroyiHuTeIbHbIe KOHTPOJIbHbIE HWCMBITAHUS TIPOBOJAATCSA [JIs1 CTYJEHTOB,
HaOpaBimx MeHee 50 0anIoB (B COOTBeTCTBUU C «Ilo/i0’KeHHMEM O MOJyJ/IbHO-

PEUTUHTOBOM CUCTEMEY ).

Tab/mna 6 — Kpurepuu onieHKH ¢()opMHUPOBAHHOCTH KOMITETEHITHI

Ko/ 1 HauMeHOBaHWe UHUKATOpa JOCTHKEHHs
KOMITeTeHL U
(4acTH KOMITeTeHLIUM)

Kputepuu orieHnBaHUst
chOpMHPOBAHHOCTH KOMITeTEHLIMU (YaCTH
KOMITeTEeHLIUN)

Ha 6a30BOM ypOBHe

COOTBETCTBYeT OLleHKe
«y[0BJIeTBOPUTENIbHO» 50-64% OT
MaKCHUMaJTbHOTO Oasia

YK-1 CriocobeH ocyIecTB/STh MOUCK, KpUTUUECKUI aHa/Iu3 U CHHTe3 UH(GOpMaLUU, TPUMeHSTh
CUCTeMHbIY NOAXO/, /IJIsl pellieHus] T0CTaB/IeHHbIX 3a/iau

N-1yk.1 AHanu3upyeT 3a/auy, Bbijienssi ee 6a30Bbie
COCTaBJISIFOLME, OCYLeCTBIIsAeT JeKOMII03ULIAIO
3a/lauul.

N-2yk-1 HaxoauT 1 KpUTUUECKY aHa/Iu3upyeT
vHopMalLnio, He0OX0IUMYIO /ISl pellleHust
MOCTaB/IEHHOM 3a/jauM.

N -3yk-1 PaccMaTpuBaeT BO3MOKHbIE BapUAHTHI
pellleHus 3a/lauy, OLleHMBasl UX JOCTOMHCTBA U
HeJ|0CTaTKU.

N[-4yk-1 I'paMOTHO, TOTMYHO, apIr'yMEHTUPOBaHHO
¢dopmurpyeT cOGCTBEHHBIE CY)KJEHHUS U OLIeHKH.
OTnnyaeT GakThl OT MHEHUH, MHTepIpeTaLyy,
OLICHOK U T.JJ. B PaCCyX[eHUsIX JPYTUX YYaCTHUKOB
[leATe/IbHOCTU
N-5yk-1 OnpenensieT v OLleHUBAET MOC/IeICTBUS
BO3MOXXHBIX pellleHU! 3a7,auu

B/aJleeT MaTepuajoM 10 TeMe, HO
WCTIbITBIBAET 3aTpPyJHEHUs] B TIOMCKe WU
aHanu3e WHMOpPMaLMU [Ji1  pelleHUst
MOCTaB/IeHHOW 3aZlauy, B UCMO/b30BaHUU
COBpPeMEHHBbIX MeTOZIOB MO/ JepP>KaHUsI
PE’KMMOB TeXHOJIOTUUECKHX MPOLIeCCOB
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OIIK-1 CriocobeH TpUMeHSTb eCTeCTBeHHOHayuyHble U OOIerH)KeHepHble 3HaHUs, MeTObI
MaTeMaTHUeCKOT0 aHa/li3a U MOJZIe/TMPOBAHMs B IPO(eCCHOHALHOU J1eITe/TbHOCTH

N-1onk-1 Mcrionb3yeT ecTeCTBEHHOHAYYHbIE U
o0I1IerH)XeHepHbIe 3HaHUS, METO/IbI
MareMaThuYeCKoro aHaiv3a U MOJie/IMPOBaHUs J1Jist
pelilieHUs 3a7iau B TIPodeCcCHOHATLHOM [1esiTeTbHOCTU

B/ajleeT MaTepuajoM T1O0 TeMe, HO
VCTIBITHIBAET 3aTPYHEHUS] OTHOCHUTE/IbHO
npuMeHeHUst 0OIerHXeHepHbIX 3HaHUM
IIDU  pelleHWy II0CTaB/IeHHOW 3a/jauu
orpefieJieHUs1 Pe)KUMOB TeXHOJIOTUYEeCKUX
TIPOLIeCCOB

OIIK-5 CriocobeH nprHUMaTh 000CHOBaHHbIE TEXHUUECKHe pellleHHs, BbIOUpaTh 3(deKTUBHbIe
1 Oe3omacHble TeXHUYEeCKHe CPe/CTBa, M TeXHOJIOTHH TPU pellieHry 3a7lau MpogecCHoHaTbHON

AedaTeJIbHOCTH

U[-1onk-5s IIpyHUMaTh 060CHOBaHHBIE
TeXHHUUeCcKre pellleHus B TpodeccoHalbHON
JiesITeNTbHOCTH;

N-20nk-s Beibupats 3¢ddekTrBHBIE U Ge30TacHbIe
TeXHUUECKHe CPe/ICTBA, U TEXHOJIOTHHU TIPU PellleHuH
3a/lau Tpo(eccoHabHOM esiTeNTbHOCTU

B/aJileeT MaTepuajioM I0 TeMe, HO
UCTBITHIBAET 3aTpPYJHEHUs1 B IIOUCKe
TEXHUUECKMX pelleHnd U  mopabope
TeXHOJIOTUYeCKHX CPeJiICTB OTHOCUTETIbHO
PE’KMMOB TEXHOJIOTUUYECKUX ITPOLIeCCOB
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