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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefaHuu Kageapsl [ OpHBIX MAIIMH ¥ TPAHCTIOPTHO-TEXHOJIOTHUECKHUX

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.I/I.iypOHKI/IH

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM ToJ1y Ha 3aceaHuu Kageapsl [ OpHBIX MAIIUH ¥ TPAHCTIOPTHO-TEXHOIOTHUECKHUX

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.WN. Kypoukun

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM Troj1y Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[Iporokon ot 20 . Ne

3aB. kadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roj1y Ha 3aceqanuu Kadeapbl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX

IIporokom or 20 . Ne
3aB. kadeapoii A.UN. Kypoukun

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceJaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOJIOTHICCKIX

[Iporokom ot 20 . Ne

3aB. xadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuzanuu B 2031 - 2032
y4eOHOM ToJTy Ha 3acefaHuu Kageapsl [OpHBIX MAIIUH ¥ TPAHCHIOPTHO-TEXHOJIOTHUECKUX

[Iporokom ot 20 . Ne

3aB. xadenpoii A.I/I.fypquHH

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2032 - 2033
y4eOHOM ToJly Ha 3aceaHuu Kageapbl ['OpHBIX MalIMH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

IIporokomor 20 . Ne
3aB. kadeapoii A.N. Kypoukun




1 leau ocBOCHMS TUCHUNIIIMHBI (MOXYJIA)

- (hopmupoBaHue u pazBuTHE CIIOCOOHOCTH K aHAJIU3Y U CUHTE3y KOHCTPYKIIMMA
MaIlIiH U 000pyI0BaHUs TOPHOTO MTPOU3BOJICTBA;

- (hopmupoBaHue U pazBUTHE CIOCOOHOCTH aHAJIU3UPOBATH COCTOSTHUE U
MEePCIIEKTUBBI Pa3BUTHUS TOPHBIX MAIINH U 000PYAOBAHUS, UX TEXHOJIOTHYECKOTO
000pynoBaHUs U KOMIUIEKCOB Ha UX 0asze;

- (hopmupoBaHue U pazBUTHE CIIOCOOHOCTH MTPOBOJUTH CTAHJAPTHBIE UCIIBITAHUS
MalINH TeXHOJOTHYECKOro 000pyA0BaHUS;

- (hopmupoBaHue U pazBUTHE CIIOCOOHOCTH aHAJIU3UPOBATH COCTOSTHUE U
MePCIIEKTUBBI Pa3BUTHUS TOPHBIX MAIINH, UX TEXHOJIOTHYECKOT0 000pyA0BaHUS U
KOMILJIEKCOB Ha uX 0ase;

- (hopmupoBaHme U pazBUTHE CIIOCOOHOCTH OMPEENIATh CIIOCOOBI JOCTHUKEHUS LieJei
MIPOEKTA, BBISIBIISITH IPUOPUTETHI PELICHHUS 33/1a4 MPU IPOU3BOJICTBE, MOJACPHUBALIUU U
PEMOHTE TOPHBIX MAIINH, UX TEXHOJIOTUYECKOT0 000PYIOBaHUS U KOMIUIEKCOB Ha UX 0a3ze;

- (hopmupoBanue u pazBuTHE CIOCOOHOCTH pa3pabaThiBaTh KOHKPETHBIE BAPUAHTHI
pelieHus nmpo6ieM Mporu3BOJACTBA, MOACPHU3ALIUN U PEMOHTA FOPHBIX MAIlIUH U
00opynoBaHusl, MPOBOAUTH aHAINU3 3TUX BAPUAHTOB, OCYIIECTBISATH IPOrHO3UPOBAHUE
MOCIIEACTBHM, HAXOUTh KOMIIPOMHUCCHBIE PEIICHHUS B YCIOBHUSIX MHOTOKPUTEPUATBHOCTH U
HEOMpeAeNeHHOCTH;

- (hopmupoBaHue u pazBuUTHE CIIOCOOHOCTH pa3pabaThIBaTh C UCHOIb30BAHUEM
MH()OPMAMOHHBIX TEXHOJIOTHH, KOHCTPYKTOPCKO-TEXHUYECKYIO TOKYMEHTAIIHIO TS
MIPOM3BOJICTBA HOBBIX UJIU MOJICPHU3UPYEMBIX 00pa3I[0B TOPHBIX MAIIMH U 000PYAOBaHUS U
HX TEXHOJOTUYECKOTO 000Dy I0BAHNUS,

- popMupoBaHUE U pa3BUTHE CITIOCOOHOCTH IPOBOUTH CTAHJAPTHHIC UCTTBITAHUS
TOPHBIX MAIlIUH U 000PYI0BaHUS.

2 MecTo qucHUILINHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/bHOM IPOrpaMMbl

Jucuunrza ['opHble MaliMHBI 1 000pY0BaHUE M10/I3EMHBIX TOPHBIX pabOT BXOJUT B
4acTh y4eOHOro I1aHa GopMUPYEMYIO yYaCTHUKaMHU 00pa30BaTeIbHbIX OTHOILICHHUH
00pa3zoBaTeNbHON MPOTrPaMMBI.

JUsist u3yveHust IUCUUILIMHBI HEOOXOANMBI 3HAHHs (YMEHUSI, BIIA/ICHHUS),
c(OpMHPOBAHHBIE B pe3yJIbTaTe N3YUYEHUs TUCIMIUIMH/ IPAKTUK:

JlnHaMHKa ¥ IPOYHOCTH

Mertponorus, craHaapTU3alus U cepTu(UKalys B TOPHOM Jielie

Mexanunueckoe 000pyJ0BaHHE 000raTUTENbHBIX (habpuk

CrneuunanbHble METOIbI 00pabOTKHU JeTaliell TOPHBIX MaIIUH

ABTOMaTH3aIMs U ANIEKTPU(PUKALINSA TOPHOTO TPOU3BOJICTBA

be3zonacHOCTh BeieHUs TOPHBIX paboT

['upornHeBMONPUBO U THAPOITHEBMOABTOMATHKA TOPHBIX MaIIUH

TexHomorust 1 6€30MaCHOCTh B3PBIBHBIX PaboOT

KoHCTpyKIIMOHHBIE M MHCTPYMEHTAJIbHBIE MaT€pHaJIbl B TOPHOM IPOU3BO/ICTBE

O6ocHOBaHME MPOEKTHBIX PEIICHUN

OcHOBBI (hYHKIITHOHUPOBAHUS THIPOIPUBOJIA

[IpuknagHas MexaHuKa

I'mppasnuka

Ob6orareHue Mmoyie3HbIX HCKOMAaeMbIX

ComnpoTHuBiIeHNE MAaTEPUATIOB

TemnoTexHuKa U ABUTaTeNN BHYTPEHHETO CTOPAHHUS

OneKTpoOe30NacHOCTh Ha TOPHBIX MPEIIPUITUAX

["opHble MalIuHbI 1 000pyI0BaHUE

[TonzemHast pa3paboTKa MECTOPOXKACHUH MOJIE3HBIX UCKOMAEMBIX

TeopeTnueckas MexaHHKa



MexaHu3a1ysi TOpHOTO POU3BO/ICTBA

OtkpsITast pa3paboTKa MECTOPOXKICHUI MOJIE3HBIX HCKOITAEMBIX

ABTOMAaTHKa MAIIMH U YCTAHOBOK TOPHOTO MIPOU3BOJICTBA

®usnka

Xumus

3HaHus (YMEHUS, BIAJICHUS ), TIOJIyYCHHBIC IPH U3YYCHUU TAHHOM AUCIMIUTAHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTMH/TIPAKTUK:

KoHcTpynpoBaHue TOpHBIX MAIIMH U 000PYAOBaHUS

['py3o1o1beMHbIE MAIIMHBI U MEXaHU3MBI

AHanu3 ¥ OLleHKa Pe3yJIbTaTOB

[TpoexTrpoOBaHKE U pacueT CIEAAIMINX CUCTEM THIPOIPUBOIOB TOPHBIX MAIIUH U
obopynoBaHus

DKcIuTyaTanus, TEXHUYECKoe 00CTy>KUBAaHHE U PEMOHT TOPHBIX MaIlIMH

[ToaroroBka Kk crade  cavya rocy1apCTBEHHOTO dK3aMeHa

[IporpamMmmupyeMble KOHTPOJIEPH! B CUCTEMaX aBTOMATH3aLUH [TPOU3BOACTBECHHBIX
IPOLIECCOB

[IpousBoaCTBEHHAS - IPEIAUIUIOMHAS IPAKTHKA

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrare ocBoeHUs IUCUUIUIMHBI (MOAYs) «l OpHbIE MalIMHBI U 000pYyI0BaHUE
MOA3EMHBIX TOPHBIX pabOT» 00yJarOUTUCs JOJKEH 00a1aTh CICIYIOIUMU
KOMITIETEHIUSIMHU:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMITICTCHITIN

[TK-1 CniocoGen pa3pabaThiBaTh MPOCKTHBIC MHHOBAIIMOHHBIC PEIICHHS 10 MOJICPHHU3AINH
TOPHBIX MAIIUHBI 1 000pyIOBaHUS PA3IMYHOTO (PYHKIIMOHAILHOTO HA3HAYCHHUS B
Pa3TMYHBIX KIIMMATHYCCKUX, TOPHOTCOJIOTHUECKUX H TOPHOTEXHIUYECKHUX YCITOBHSIX

[IK-1.1 OOOCHOBBIBACT TEXHOJIOTHIO U MEXaHU3AIMIO TOPHBIX PabOT, METOIbI
npoUIaAKTUKY aBapHil MalllH U 000PYA0BaHHUs, CIOCOOBI INKBUAAIIUN
HUX IIOCIIEACTBUU

[1K-1.2 Hcnonp3yeT undpoBbie HHPOPMALIMOHHBIE TEXHOJIOTUU TTPU
IPOEKTUPOBAHUM FOPHBIX MAIIMH U 000PYIOBaHMS




4. CTpyKTYypa, 00bEM U COAepKaHNEe TUCUUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAuHuI] 216 akaja. yacoB, B TOM

qHce:
— KOHTaKTHas pabora — 16,5 akaz. 4acos:
—aynutopHas — 12 akaj. 4acos;

— BHeayauTopHas — 4,5 akaJ. 4acos;

— camocTosTenbHas pabora — 186,9 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 12,6 akaj. yac

— MOATOTOBKA K 3a4éty — 12,6 akaj. yac

dopma aTTecTaluu - 9K3aMeH, 3a4eT, KypCOBOM MPOEKT

AynutopHast ] o
KOHTakTHas paboTa E = dopma TeKyIero
S B
B aKaJ. yacax 5] uzn KOHTPOJIS
Paszen/ Tema 2 (B axan ) == . P Kox
> & © | caMOCTOATENnBbHOH |  ycmeBaeMoCTH U
JUCLUATUINHBI M £ o . | xommerenuuu
g g paboThI MIPOMEKYTOUHOH
Tlek mal. | mpakT. 'S aTTeCTalnuu
3aH. 3aH. | U &
1. Tema 1.1 OcHoBHBIE
3aKOHOMEPHOCTH pa3pyLICHHUs
TOPHBIX ITOPOJT HHCTPYMEHTOM
TOPHBIX MalIuH
CamocrosTensHoe
H3y4YeHHE
yueOHOM U
Hay4YHOU
1.1 1. IIpouHocTb rOpHOU JIUTEPATYPBI.
IIOPOJIbL TTouck
2. [ImacTHIHOCTH TOPHOH JIONIOJIHUTENBHOMN
TIOPOJIBI rH(OpMaLIH IO
3. lebopMupyeMOCTh teme (pabota ¢
TOPHOU TTOPOJIBI oubnuorpagpuiec
4. TBepmocTh ropHOit KUM
MOPOJIbI MaTepHagaMu, ¢
PO . P ’ WupuBunyanpHOe
5. Kpenocts ropHoit 3JIEKTPOHHBIMU
cobeceioBaHue.
MOPOJIbI 05 10 OoubnoTexkamMu u VH MBIy aTbHOE TIK-1.1, TIK-
6. AOpa3MBHOCTb TOPHOU ! 30P, Y 1.2
coo0IeHne Ha
TIOpPOJIBI UH(OPMAITMOHHO-
6 3aHATHH.
7. ConpoTHBIAEMOCTb YIJIs KOMMYHHKAIIMOHH
pe3aHuIo b€ CeTH
8. Y nenpHas 3HEProeMKoCThb WnrepHer).
pe3aHuo IToaroroBka k
9. CreneHp XpyNKOCTH YIS nabopaTopHbIM
10. IToka3zatenn 3aHATHSM.
pa3pyIIaeMOCTH YTOJIbHBIX ITonroroBka
J1aCTOB MIPaKTUYECKOMY
3aHATHIO U
BBITTOJTHECHUE
MPaKTUIECKUX
pabot
1.2 1. Cunpbl, neficTBytomMe CamocrosarenbHoe | MHauBuayanbHOe MK-1.1. TIK
Ha pe3ell PU pa3pylIeHUH 0,5 44 U3y4YCHHE cobeceoBaHMe. 1 2’
YISt yaeOHOU 1 WunuBuayansHOE '




2. [TapameTpsI paspymeHus
U BH]IBI PE30B

3. OCHOBHBIE
3aKOHOMEPHOCTH Ipoliecca
pa3pyLIeHus yIiisl pe3aHrueM
4. 3aBUCUMOCTH CHJIOBBIX U

Hay4YHOU
JUTEPATYPBHI.
TTouck
JIOTIOJTHUTEIIbHOM

9HEPreTHYECKUX nH(opMaH 110
ToKa3aTeliell mporecca Teme (paboTa ¢
pe3aHus oT oubnuorpagpuiec
HIMPHHBI pe3a KUM
5. 3aBUCHMOCTb CHJIOBBIX H MaTepHuajamu, ¢
SHEPreTHYECKUX 3JIEKTPOHHBIMHU
MoKasareJei mporecca OubIMOTEKAaMH U
pe3aHus oT 90P,
coo0IIEHUE Ha
yIJla pe3aHus pesna UH(OPMAITMOHHO-
6. 3aBUCHMOCTH CHJIOBBIX U KOMMYHHKAIIHOHH SAHATHH.
SHEPreTHYECKUX bl€ CeTH
MokaszaTesiel mpoiecca Unrepuer).
pe3aHus ot IloaroroBka k
3aJ[HEro yria pe3la 1abopaTopHBIM
7. Omnpenenenne yCumus 3aHATHAM.
pe3aHus Ha OCTPOM pe3le IoaroroBka k
TIPY PE3aHUH YIS MIPaKTHYECKOMY
8. Onpenenenue ycunus 3aHATHUIO U
pe3aHus Ha OCTPOM pe3lie BBITTOJTHEHUE
MIPY pe3aHUH MOPOIbI MPaKTUYECKUX
9. OnpeneneHue ycuimi, pabot
JIEHCTBYIOMINX HA JUCKOBYIO
[IapOIIKy
CamocrosTenbHOe
U3ydeHHE
yueOHOi u
HAay4YHOU
JUTEPATYPBI.
ITonck
1.3 1. Tumnsl u THIIOpa3MepPbI JIOTIOJTHUTEIbHON
TOPHBIX MAIlIUH IS UH(OPMAIMH 1O
MEXaHU3aluH Pa3padoTKu Teme (paboTa ¢
HOJIE3HBIX 6ubmuorpaduuec
HCKOMAEeMBbIX ITO0I3EMHBIM KUM
CIoCcoO0M, X MaTepualiaMu, ¢
XapaKTEePUCTUKH ¥ MPUHIIUIT SNIEKTPOHHBIMHU i i
’ cobeceoBaHuUE.
nercTBus 05 429 OUOINOTEKAMU U VIH MBIy TbHOR I1K-1.1, TIK-
2. Knaccuduxanus ! ! 20P, 1.2
o cooOuieHue Ha
MPOXOTYECKUX KOMOAHOB UH(POPMAIUOHHO- O
3. UcnonHuTENbHBIE OpraHbl KOMMYHHUKAIMOHH ’
MIPOXOAYECKUX KOMOAITHOB BI€ CETH
4. Ilorpy3o4yHbIe OpTaHbI WnTepner).
MIPOXOIYECKUX KOMOAtHOB IToxroroBka
5. XomoBoe 00opyaoBaHUE 7Ta00PaTOPHBIM
MPOXOTYECKUX KOMOAHOB 3aHSATHSM.
IToaroroBka k
MPaKTUYECKOMY
3aHATHIO U
BBITIOJTHEHHE
MPAKTHIECKUX
pabor
1.4 1. Knaccuduxanus CamocrosrensHoe | MuanBuayaisHOE
OypHIbHBIX MaIlIH 05 35 U3yueHHE cobeceoBaHue. IK-1.1, TIK-
2. bypuibHbIE MallIMHBI ! y4eOHOi u WnnusunyansHoe 1.2
BpAIIAaTEIbHOTO ACHCTBHS HAY4HOM CoO0IIeHUE Ha




Juis OypeHus ILITypOB.
Hucrpyment
OYpHJIbHBIX MAlIMH

3. BypunpHbIe MaIUMHBL

JIUTEPaTyphIL.
[Monck
JIOTIOTHUTETHHON
UHPOPMAITHH 10
TeMe (paboTa ¢

6ubnuorpaduyec
yIapHO-TIOBOPOTHOTO UM
JCHCTBUS JUIs OypeHHS MaTepHATAMH, ¢
IIITYPOB U i
P " JIEKTPOHHBIMU
CKBaXXMH. THCTpyMEHT OUGIHOTEKAMI 1
OYpUITHHBIX MAIIHH 0P
4. BypoBble CTaHKH o MaLII:IOHHO
BpaIaTeIbHOTO JeHCTBUS p 3aHATUH.
KOMMYHHKAI[IOHH
Uit OypeHHsI CKBaXKHH. e cetn
HNuctpyment Hnreprer)
OYpOBBIX CTAHKOB HOIIFOTOBKa’K
5. IIpoxogueckue A ——
KOMILJICKCHI JUIS IPOBEICHHUS SAHSTHIM
TOPU30HTAIBHBIX U HOHFOTOBK{; <
HaKJIOHHBIX
MPaKTUYECKOMY
TOPHBIX BBIPA0OTOK SAHSTIIO 1
6. llluroBBIe IPOXOAUECKHIE BBIIOHCHIG
KOMIUTEKCHI
MPaKTUIECKUX
pabor
Hroro no pazneny 2 131,9
2. Tema 2.1 Tumsl u
TUIOPa3Mephbl TOPHBIX MAIIUH U
000pyIOBaHHMS IS TTOI3EMHON
pa3pabOTKH MOJIE3HBIX
HCKOMIaeMBIX
CamocrosTenpHoe
U3y4YeHHE
yueOHOI 1
Hay4qyHOU
2.1 1. Knaccudukarms HHTey ATVDLL
OYHUCTHBIX KOMOAITHOB HI())I/IC}I,(p ’
2. Knaccudukarus .
JOTIOJTHUTENBHOM
UCTIOJIHUTEJIBHBIX OPTraHOB
N nH(OpMaIH 110
OYHCTHBIX KOMOaifHOB Teme (paGoTa o
3. llTaekoBkIe
6ubnnorpaduyec
WCTIOJTHUTENHHBIE OPTaHbl M
OYHCTHBIX KOMOaHOB MATEPHATAMIL ¢
4. TIlorpy3ouHsle P i NunuBuayansHoe
JNIEKTPOHHBIMU
UCTIOJIHUTEIIbHBIC OPTaHbI OUGIHOTEKAMI 1 cobeceioBaHuUe. MK-1.1. TIK
OYHUCTHBIX KOMOAITHOB 0,5 15 30P NunuBuayansHoe 1 2’
5. MexaHu3MBI [T0Ja4u 6 icho MaLII:IOHHO coo0IIIeHnE Ha ’
OYHCTHBIX KOMOaHOB p 3aHATHUH.
KOMMYHHUKAITHOHH
6. CunoBoe 06opyioBaHue Lle coTh
OYHCTHBIX KOMOAHOB Vnreprer)
7. CpenctBa 60pb0bI € HOZ[FOEOBKa.K
HBUIBIO IIPU paboTe 1a6OpATOPHBIM
OYUCTHOTO KOMOaiiHa SAHSTHAM
8. OuncTHBle KOMOANHBI IS HO)IFOTOBK%;, <
cpenHel MOITHOCTH U HpAKTHYCCKOMY
MOIIHBIX TJIACTOB SAHSTIIO 1
BBINOJIHCHHE
MIPaKTHYECKUX
pabot
.2 1. Knnaccudukarnys aMOCTOSATEIHHOE HIUBHIYAIBHOE -1.1, TIK-
2.2 1.Kn 05 15 C u MK-1.1, TIK
CTPYTOBBIX YCTaHOBOK ' U3y4YCHHE cobeceoBaHMeE. 1.2




2. CocraB 000pyIOBaHUS
CTPYTOBOM YCTaHOBKH

3. PexxuMbl paboThI
CTPYTOBBIX YCTaHOBOK

yueOHO U
Hay4YHOU
JIUTEPATYPBI.
ITouck
JIOTIOJTHUTEJIbHOU
UHPOPMALIUH T10
Teme (paboTa ¢
6ubmuorpaduuec
KUM
MaTepualiaMu, ¢
ANIEKTPOHHBIMHU
OuOIIMOTEKAMH U
30P,
HHPOPMAITHOHHO-
KOMMYHUKAIIMOHH
b€ CeTU
WnrepHer).
IloaroroBka k
1abopaTopHBIM
3aHATHSIM.
ITogroroska k
MIPaKTHYECKOMY
3aHSITHIO U
BBITIOJTHCHHUE
MPAKTHIECKUX
pabot

MunuBuayansHOE
COO0OIIEeHNE Ha
3aHATHH.

2.3 1. Knaccudukarys
MEXaHU3UPOBAHHBIX Kperen
2. YerpoicTBo,
KOHCTPYKTHBHBIE JJIEMEHTBI
CEKIMM MEXaHU3UPOBAHHOM
Kpemnu

3. Pexumsl paboThI
MEXaHU3UPOBAHHBIX Kperen

0,5

15

CamocrosTensHOe
U3y4YeHHE
yueOHOil u

HayqIHOU
JUTEPATYPBHI.
TTouck
JIOTIOJTHUTEIbHON
UH(OPMAIHH 110
Teme (paboTa ¢
6ubmuorpaduuec
KUM
MaTepHuajamu, ¢
JIEKTPOHHBIMU
OubIMOTEKAMH U
30P,

UH()OPMAIIMOHHO-

KOMMYHHMKaLIMOHH

bl€ CeTH
WnTepner).
IToaroroBka k
nabopaToOpHEIM
3aHATHSM.
IToaroroBka k
MPaKTUYECKOMY
3aHATHIO U
BBIITOJIHEHHE
MPAKTUYECKUX
pabor

NunuBuayansHoe
cobecemoBaHmeE.
WNupuBuayansHoe
coo01eHre Ha
3aHATHH.

IK-1.1, IIK-
1.2

2.4 1. UHCTpYMEHT 114
CTaHKOB YJIapHO-
BpPaILATEIbHOIO

2. UIHCTpYMEHT /1715l CTAaHKOB
BpPAILATEIbHOTO

(mHEBMOYIapHOTO) OypeHusI.

0,5

10

CamocrosTenpHOe
H3y4yeHHe
yueOHOI U
Hay4YHOU
JUTEPATYpBI.
ITouck
JIOTIOJTHUTEJIbHON

WuauBuayansHoe
cobecemoBaHme.
NunuBuayansHoe
cooO0IIeHnE Ha
3aHATUH.

IK-1.1, IIK-
1.2




nHdopManuy 1o
TeMe (paboTa ¢

6ubmuorpaduuec
OypeHus MapOIICUHBIMU KUM
JOJIOTaMH. MaTepuaiamu, ¢
3. UHCTpyMEeHT IJisi CTAaHKOB JIEKTPOHHBIMH
BpaIIaTeIbHOTO OYpeHHs OubIMOTEKAMH U
PEXYLIMMU J10JIOTAMH CO 30P,
HIHEKOBON OYUCTKON UH()OPMAIIHOHHO-
CKBQXXHH KOMMYHHUKAIIMOHH
4. KoMOUHMPOBaHHbIH BIE CETU
OypOBOM HHCTPYMEHT Uurepuer).
5. BypoBsie mranru Juist IToaroroBka K
OypeHHsI B3pbIBHBIX nabopaToOpHBIM
CKBKHH IIapOLICYHBIMH 3aHATHSM.
JIOJIOTaMH. IoaroroBka K
6. IlTnexoBBIC OypOBBHIE MIPaKTHYECKOMY
HITAHTH 3aHSITUIO U

BBITIOJTHEHNE
MPAKTHIECKUX
pabot

HWroro no pazaeny 55
HWroro 3a cemectp 186,9 9K3aMeH,3a4ET,KIT
Hroro no aucuuruinye 186,9 OK3aMEH, 3a4eT,

KypCOBOM IIPOEKT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. B yueGHOM mporiecce mpeaycMOTpEHbI 3aHATHS B (hopMe pazdopa KOHKPETHBIX
CUTYyallUi, CBSI3aHHBIX C MCIIOJIB30BAaHUEM COBPEMEHHBIX TOPHBIX MAIIMH U 000pYI0BaHUS
MIOJI3EMHBIX TOPHBIX Pa3pabOTOK.

2. Ilpu npoBeneHNH 1a00PATOPHBIX U MPAKTHYECKUX PAOOT PaCCMATPUBAIOTCS TECTHI
[0 TeMaM B UHTEPaKTHBHOH popme. OObeM 3aHATHI B UHTEPAKTUBHON (opMme.

3. YacTp 3aHATHI JEKIIMOHHOTO TUIIA IIPOBOSTCS B BUIE IPE3CHTAIIHH.

4. IIpakTUyecKue 3aHsATUS IPOBOAATCS C UCIOJIB30BAHUEM PEKOMEHIyEMOTO
MIPOrpaMMHOT0 00€CTICUCHUS.

5. B pamkax yueOHOro Kypca IpeayCMOTPEHBI BCTPEUH € IPEACTaBUTEIIMHU
POCCHICKHX H 3apyOeKHBIX KOMITAHHH, TOCYAaPCTBEHHBIX M OOLIECTBEHHBIX OpraHU3alUH,
MacTep-KJIACChI KCIIEPTOB U CIEIHATUCTOB 110 TEMAaTHKE Kypca.

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIUuXCs

[IpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEACTBA VISl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAlluN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe U CHMILTNHBI

a) OcHoBHas JUTEpaTypa:

1. DxckaBaTophl Ha Kapbepax. KoHCTpyKIHs, SKCITyaTamus, pacyer: yueo.

noco6ue / B. C. KBarunuzze, 0. A. Autonos, B. b. Kopenkuii, H. H. Yyneiikun. —
M.: U3n-Bo “T'opnas kaura”, 2023. — 409 c.

2. KBarunupze, B. C. DkcrnyaTtanus KapbepHOro o0opy1oBaHus: y4ued.mocooue

st crynenToB By30B / B. C. KBarununse, B. @. I[letpos, B. b. Kopenkuii. — M.
“Mup ropuoit knuru”, U3a-so MI'TY, U3n-Bo “T'opnas kaura”, 2024. — 587 c.

3. Tpy6eukoii K. H. OcnoBsl ropuoro nena: yueounuk / K. H. Tpy6enkoii, FO.I1.

["anuenko; mox pexn. K. H. TpyOenkoro. — M.: Akanemuueckuii npoekt / Poc.roc.

reojoropassenod. yH-T, 2021. - 279 c.

4. 'oponunyenko B. M. OcHoBsl ropHOTo Aena: yueOHuk By30B / B. H.

I'opogaunuenko, A. I1. JImutpues. — M.: U3narensctBo «I'opHas kHura», M3a-so
MITYVY, 2022. - 464 c.

0) lonoJiHUTe/ILHAS JIUTEPATypa:

1. MamuHbI ¥ UHCTPYMEHT /17151 OypeHHus CKBaKUH Ha YroibHbIX maxTax / M. C.
Cadoxun, U. /1. boromonos, H. M. Cxopusikos, A. M. Llexun. — M.: Hexapa, 1985. —

213 c.
2. Mengenes, U. @. Pexumsbl 0ypeHus 1 BIOOp OypOBBIX MalllvH. — 4-€ u31l.,
nepepad. u gon. — M.: Henpa, 1986. — 223 c.
3. Mengenes, . ®. Mexanuzanus MpoBeIeHUS TOPHBIX BEIPAOOTOK B KPEIKUX
noponax / . ®. Mensenes, A. A. ®emenko, C. U. Onunen. — M.: Henpa, 1982. —
166 c.

4. Usanos, K. U. Texnuka OypeHus mpu pa3zpadboTke MECTOPOKACHUN MOJIE3HBIX

uckonaembix / K. M. iBanos, B. A. Jlateimes, B. JI. Auapees. — 3-¢ u3j., nepepad. u
non. — M.: Henpa, 1987. — 272 c.

5. Bacunbes, B. M. Ilepdoparopsr: CripaBounuk. — M.: Henpa, 1989. — 216 c.

6. [IpoxoquuK TOpHBIX BBIPaOOTOK: CIIPaBOYHUK pabouero; mox pen. A. U.

ITerpoBa. — M.: Henpa, 1991. — 646 c.

7. EBcees, B. C. [Ipumenenue npoxoaueckux komOaitHoB Ha maxtax / B. C.

Encees, I'. H. Apxurmios, E. C. Po3annes. — M.: Hexnpa, 1981. — 183 c.

88. Mamunbl 1 00opynoBaHue Juist yronbHbIX maxTt: CrnpaBounuk / [lox pen. B. H.



XopwuHa. — 4-¢ u3a., nepepad. u gomn. — M.: Henpa, 1987. — 424 c.
8. bazep, . U. [Ipoxoqueckue komOaiinbl / 5. U. bazep, B. U. Kpyrwmus, 1O. B.
CoxkomnoBa. — M. : Heapa. — 1974. — 304 c.

B) MeToanueckue yKkazaHus:

1. TpancopTHBIE KOMITJIEKCHI OTKPBITHIX TOPHBIX Pa0OT/(y4eOHO-METOAMYECKOE
nocobue) Dnexrponnas M.: ®I'YIT HTL] «Mudopmpeructpy», 2018. Ne roc. per.
0321804197 4,73 M6 1,18 Konbra A.Jl., Kypoukuna A.U.ITon6omnoros C.B.

2. 'opnas mammna. bBypooit cranok HKP-100M(nipaktukym) Di1eKTpOHHAS
M.: ®I'VII HTL «Madopmpeructpy», 2018. Ne roc. per. 0321801320 1,42 M6

0,355 I'a66acoB b.M., Konsra A.Jl., Kypoukun A.N.ITog6omotos C.B.

r) [Ilporpammuoe odecneuenne u UHTEepHET-pecypcehi:

IIporpamMmmHoe obecnieyenue

HaumenoBanue .

10 Ne noroBopa Cpok JeiicTBUS TUIICH3UH
7Zip cB0OOIHO pacripocTpansemoe [10 0eCCpOYHO
ACKOH Komnac

-261-1 16.03.201
D 5.16 1-261-17 ot 16.03.2017 OeccpouHo
IIpodeccuonanabHbIe 6236l JAHHBIX U HH()POPMAINMOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue kypca Cchlika
denepanbHOE rOCYIApPCTBEHHOE OFOHKETHOE
yupexaenne «DeaepaabHblii HHCTUTYT URL.: http://www1.fips.ru/
POMBIIIJICHHON COOCTBEHHOCTH
HannonansHas nHpopMannoHHO-aHATUTHYECKAs URL:
cucrema — Poccuiickuii nuaekc HaydHoro nutuposanust | https://elibrary.ru/project_risc.
(PUHLY) asp

9 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUUIIMHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecneucHue JAUCIHMITIIIMHBI BKIIFOYACT!:



VYueOHbIC ayAUTOPUU JJIS1 IPOBEACHUS 3aHITHI:

- MYJbTUMEIMAHBIE CPEJICTBA XPAaHEHUS, TIEPEIaud U IIPEICTaBICHUS] HH(POPMAIIUH.

VYyeOHbIC ayAUTOPUH JJI IPOBEACHUS 3aHATHI 711 TPOBEACHHS MPAKTHICCKUX
3aHATHI:

- MYJbTUMEIMAHBIE CPE/ICTBA XPAaHEHUS, TIEpPEIauu U IIPEICTaBICHUs HHPOPMAIINH;

- IOCKa, MYJIbTUMEAUHHBIN MPOEKTOP, SKPaH.

VYueOHbIC ayAUTOPUH )11 IPOBEACHUS TPYIIIOBBIX U WHANBUTYAIbHBIX
KOHCYJIBTAIMH, TEKYIIET0 KOHTPOJISA ¥ MPOMEXYTOYHOW aTTeCTAlINH

- MYJbTUMEIMAHBIE CPE/ICTBA XPAaHEHUS, TIEpPeIauu U IIPEICTaBICHUs HHPOPMAIINH;

- IOCKa, MYJIbTUMEAUIHBIN POEKTOP, IKPaH.

[Tomernenust y1st CaMOCTOSATEILHON pabOThI 00YJIaIOLTUXCSI:

- IEpPCOHAIbHBIC KOMITBIOTEPHI ¢ TakeToM MSOffice, BBIX010M B MHTEPHET 1 C
JIOCTYIIOM B 3JICKTPOHHYIO 00pa30BaTeIbHYIO Cpely YHUBEPCHUTETA.

[Tomernenust 1t XpaHeHUs U TPOPUITAKTHIECKOTO 00CITy)KMBAaHUS YI€OHOTO
00opynoBaHus:

- CTeJUTAXH JIJIsl XpaHeHHs y4eOHO-HATIIATHBIX TOCOOUN U yd4eOHO-METOANYECKOM
JIOKYMEHTAIUH.

JlaGopaTophsbrii ctena [TneBMaTnueckuii nepdoparop, I'uapasiumdeckuii nepdoparop,
Cranok HKP-100MA



[Ipunoxxenue 1

6 YueOHO-MeTOoANYeCcKOe o0ecTieyeHrne CAMOCTOATEILHOH PadoThl 00y4arouXxcst

[To mucuummne «'OPHBIE MAIIIMHBI 1 OBOPY IOBAHMUE TTOA3EMHBIX 'OPHBIX PABOT »
IPEeJyCMOTPEHA ayAUTOPHAs U BHEAYUTOPHAs CAMOCTOSITEIbHAs paboTa 00ydaroImuxcs.

CamocrosiTenbHast paboTa [0 OCBOCHUIO TUCLUILUIMHBI HEOOXOIUMa JUIs yIIyOJIEHHOTO N3YUeHUsI MaTepuana
kypca. CamocrosiTenbHast paboTa CTYACHTOB periaaMeHTUpyeTcs rpadukamMu y4eOHOro mmpolecca u
CaMOCTOSITENTbHON PaOOTHI.

CaMocrosTebHas pa60Ta CTYACHTOB COCTOUT U3 CICAYIOIUX B3aMMOCBA3aHHBIX JacTew:

1) Usy4eHue TeopeTHUECKOro MaTepuaia B popme:

e (CaMOCTOATENIbHOE N3yueHHe YUeOHOM U HayYHO JIUTepaTyphl 110 TeEME

e Jlouck nomosHUTENHHON HHGpOpManmu 1o Teme(pabora ¢ OubimorpaduyeckuM Marepuagamu, C
ANIEKTPOHHBbIMU OuOIMoTeKaMu U DOP, HHPOpMAITMOHHO-KOMMYHUKALIMOHHBIE ceTH VHTEepHET).

OcraTouHble 3HaHUSI ONIPEACIIAIOTCS PE3YJIbTaTaMH Cllauu (3a4eTa).

2) IloaroroBka K J1ab0OPaTOPHBIM 3aHATHIIM
CamocTosiTenbHast paboTa BBITOJHIETCS CTYJICHTAMH Ha OCHOBE Y4eOHO-METOIMICCKUX MAaTEPHUAJIOB

JTUCIUTIIMHBI, IPUBEICHHBIX B pa3aeie 7.

Ilepeuens meopemuueckux 60npocos K 1a60pamopHvim padomam

Jlabopamopnasa paboma Ne 1

1. OchosHble munbvl pesrcyuux UHCMpYMeHmos

2. Dnemenmsl u napamempul pe3yos

3. KoncmpykmueHule 0cOOEeHHOCMU PAOUATbHBIX PE3YO8

4. KoncmpykmueHule 0cobeHHOCMU MAHSEHYUATbHBIX PE3Y08

5. Mamepuanvl, npumensiemvle npu u320MOGICHUU PE3YOE

6. Cnocobul Kpennenus pe3yos Ha UCNOTHUMETbHBIX OP2AHAX

7. KoncmpykmueHvle 0COOEHHOCMU PedNCYUUx UHCMPYMEHMO8 NPOX0OHeCKUX KOMOAUHOS.
8. KoncmpykmugHule 0coOEHHOCIU PeANCYUUX UHCMPYMEHMO8 01 OYPUIbHBIX MAULUH

9. Dnemenmul u napamempsi OYPOBbIX PE3Y0s6

Jlabopamopnas paboma Ne 2

1. Knaccughuxayus u obnacms npumeHeHus: pazoasiuearoueco UHCmpymeHma

2. OcHosHble munvl pazoasiuearduwux UHCMpPYMeHmos

3. Dnemenmul u napamempvi OUCKOBLIX ULAPOUEK

4. KoncmpykmugHule 0coOeHHOCIMU OUCKOBBIX WUAPOULEK U CXeM UX YCIAHOBKU HA KOPOHKAX
npOXo0uecKux KomMoaiHos

5. KoncmpykmugHule 0cobeHHOCMU OUCKOBBIX WUAPOULEK U CXeM UX YCIMAHOBKU HA
WHEKax O4UCHbIX KOMOAIHO8

6. Koncmpyxmuesnvie 0cobenHocmu OUCKOBbIX WAPOULEK U CXeM UX YCMAHOBKU HA PACUUPUMETSAX
0ypoBbIX MawUH

7. Dnemenmol U napamempsi UMolpeulx Wapoulex

8. Dnemenmul u napamempuvl 3y04aAMbIX UAPOULEK

9. Knaccughuxayus pazoasiusaroueco UHCmpymenma oas 0ypeHusi CK8ANCUH

10. Koncmpykmugnvle 0cob6eHHOCMU ONOp WapOouledsblx 00JI0m

11. KoncmpykmueHvle 0cOOEeHHOCMU 0OHOWAPOULEYHBIX 00L0M



12. KoncmpykmugHble 0cOOeHHOCMU 08YX UAPOULEYHBIX 00JI0M

13. KoncmpykmueHnvle 0cob6eHHOCMU mMpex WUapOueyHbIX 0010Mm

14. KoncmpykmugHvle 0coOeHHOCMU KOMOUHUPOBAHHBIX O0I0M

Jlabopamopnas paboma Ne 3

1. Ynugpuyuposanmuwiii pso kombatinos PKY

2. KoncmpykmugHnvie ocobennocmu ouucmuo2o komoavna PKY 13

3. KoncmpykmusHuvie ocobennocmu ouucmuo2o komoatina PKY16

4. Koncmpykmugnsie ocobennocmu Kunemamudeckou cxemol PKY13

5. KoucmpykmusHuvle 0cobeHHOCmU V3108 U MEXAHUZMO8 OUUCMHO20 Kombatina muna PKY
6. Koncmpyxmusnvie ocobennocmu pedykmopa pesxicyujeii yacmu

7. Koncmpyxmuensie ocobeHHoCmu mexanuzma nooauu

8. KoncmpykmueHule 0cobeHHOCmuU N0BOPOMHO20 pedyKmopa

9. Koncmpykmugnvie 0cobeHHOCU WHeKa

10. KoncmpykmugHvle 0coOeHHOCU KPOHUIMEUHA

11. KoncmpykmusHvle 0cOOeHHOCMU PaMbl

12. Koncmpykmuensie ocobeHnocmu 2uopocxembl

Jlabopamopuasa paboma Ne 4

1. Obracms npumenenus ouucmuoeo komoauna 1KIID

2. Koncmpykmusnwvie ocobennocmu ouucmnoeo komoaiina 1KIID

3. Koncmpykmugnvie 0cobeHHOCmuU KUHEeMAMU4ecKoll Cxembl

4. Koncmpykmughvie 0coOOeHHOCIU YEHMPAIbHO20 PeOYKMOpa UCNOJIHUMENbHO20 0P2aHd
5. Koncmpykmuénvie ocobennocmu wHexka

6. Koncmpyxmuenwvie ocobeHHocmu nogopomHo20 pedyKmopa

7. Koncmpykmugnvie 0cobeHnoCmu onopHo-Hanpasisaioue2o Mexanusmda

8. Koncmpykmuensie ocobeHnocmu 2uopoobopy0osanus

9. KoncmpykmugHvle 0coOeHHOCMU 2UOPABIULECKOU CXEeMbL

Jlabopamopuasa paboma Ne 5

1. Knaccugpuxayus mexanuzuposanHulix Kpenet

2. Koncmpykmugnoie ocobennocmu mexanusuposannou kpenu ITHOMA 25/45-0z
3. Koncmpyxmugnvie 0cobeHHOCmU CeKyuu Kpenu

4. Koncmpykmugnvie 0cob6eHHOCMU OCHOBAHUS

5. Koncmpyxmuenvie ocobeHnocmu npocmasKu

6. Koncmpyxmuenvie ocobenHocmu 02paxicoenus

7. Koncmpykmugnsie 0cobeHHOCU KO3bIPbKA

8. KoncmpykmusHule ocobenHocmu uopocmouxu

9. Koncmpykmughnvie 0cobeHHOCIU 2UOPOOOMKPAMO8: NePe0sUdHCKU, KOZbIPbKA, WUMO8
10. KoncmpykmugHnvie 0cobeHHOCMU 52U NepeO8UICKU

11. KoncmpykmugHvle 0cobeHHOCmU 2UOpABIUYECKOU CXeMbl

12. KoncmpykmugHwvie 0cobenHoCmu 2uopopacnpeoeiumeriss ynpaeieHus

13. KoncmpyxkmugHvle ocobeHHocmu 2udpoobioKa cmouku

14. KoncmpykmueHnvie 0cOOeHHOCMU U NPUHYUN 0eUCmEUs UHOUKAMOopa 0aeleHUs

Ha xonnokeuyme cmyoenm omeeuaem Ha 3 60npoca no npotoeHHbIM pa30endam OUCYUNIUHBL.
Konnokeuym Ne 1

OcHosHble 3aKOHOMEPHOCIU PA3PYULEHUSI 20PHBIX NOPOO UHCIPYMEHNMOM 2OPHBIX MAUUH.:

1. Ilpounocms 2opHoU NOpoOsI

2. Inacmuunocms 20pHOL NOPOObL

3. Heghopmupyemocmsv 2opHOt NOpoobl

4. Teepoocms 20pHOU NOPOOLL

5. Kpenocms 2opHoti nopoowl

6. AbpazusHocmv 20pHOU NOPOOLL



7. Conpomueénsiemocmo y2is pe3aHuro

8. Yoenvnas snepeoemxocms pesanuro

9. Cmenenwv xpynkocmu yeis

10. Ilokazamensv paspyuiaeMocmu y201bHbIX HAACTO8

11. Cunsi, Oeticmsyrowue Ha pesey npu paspyuleHuu yes

12. Ilapamempul paspyuienus u 8udwvl pe3os

13. OcnosHblie 3aK0OHOMEPHOCIU NPOYECCa PA3PYULeHUS Y2lis pe3aHiem

14. 3asucumocmy cun0BbIX U dHEPLeMUUECKUX noKazamenell npoyecca pe3aHus om
WUpUHbL pe3a

15. 3asucumocmy cuno8vIX u dHEpeemuUecKux noKazamenell npoyecca pe3aHus om
yena pe3anus pe3ya

16. 3asucumocms cUnNOBbIX U IHEPeEMUUECKUX NoKazamelell npoyecca pe3aHus om
3a0He20 yena pe3ya

17. Onpedenenue ycunus pe3anus Ha OCMpoM pe3ye NPUu pe3aHuu yais

18. Onpedenenue ycunus pesanusi Ha 0CMpPOM pe3ye npu pe3aHuu nopoosl

19. Onpedenenue ycunuii, 0eticmayowux Ha OUCKOBYIO WUAPOUIK)

20. Tunvl u munopasmepuvl NOPOOOPAZPYULAIOUUX UHCIPYMEHMO8, UX OCHOBHbIE
napamempui

21. Knaccugpuxayus pabouux uHcmpymenmos 20pHuIX MAUlUH

22. Dnemenmul u napamempul pe3yos

23. OcHogHble munvl U KOHCMPYKMUGHble 0COOEHHOCMU Pe3y0s

24. Mamepuansi, npumeHsemvie npu U320MoBIeHUU Pe3YO8

25. Pesicywuii uncmpymenm cmpy208biX YCMAHOBOK

26. Pabouuti uncmpymenm npoxoo4eckux KomoauHos

27. Tunvl u munopasmepuvl 20pHbIX MAUWUH OJIsL MEXAHU3AYUU Pa3pAOOMKU NOJIe3HbIX
UCKONAEMbIX NOO3EMHBIM CHOCOOOM, UX XAPAKMEPUCTIUKY U NPUHYUN OelCmEUs
28. Knaccugpuxayus npoxooueckux KomoOauHos

29. Ucnonnumenvuvie opeanvl NpoOX0OYecKux KomMOaHo8

30. Iloepy3ounsie opeanvl NPOXOOUeCKUX KOMOAUHO8

31. Xooosoe 0b60pyodosanue npoxooueckux KomoaHog

32. Knaccugpuxayus 6ypuibHuvlx MauiuH

33. Bypunvhvie mawunsl pawjamenbHo20 oeticmeus 071 Oypenus wnypos. Uncmpymenm
OYPUTLHBIX MAULUH

34. Bypunvhsie mawunbl yOapHO-NOBOPOMHO20 OeUCm8Us: 01 OYPeHUs WNypos u
cK8axcu. Mnempymenm OYpuibHuIX Mauun

35. Byposwie cmanku apawamensroco oelicmsust 015 OypeHus ckeaxcur. Mucmpymenm
OYpOBbIX CMAHKO08

36. IIpoxooueckue komniexcsl 0Jisk NPOBEOeHUsL 20PUSOHMATbHBIX U HAKIIOHHBIX
20PHBIX 8bIPAOOMOK

37. Ll{umosbie npoxodueckue KOMNIEKCbl

Konnokeuym Ne 2

Tunvl u munopasmepul 2OPHLIX MAWUH OJIsL MEXAHU3AYUU PA3PAOOMKYU NOAE3HbIX UCKONAEMbIX
NOO3EMHBIM CHOCOOOM, UX XAPAKMEPUCTIUKU U NPUHYURN OeUCMBUSL:

1. Knaccugpuxayus ouucmuuix KomoaiHos

2. Knaccuguxayus ucnoiHumenbHvlx opeanos O4UCmublX KOMOAHO8

3. llInexosvie ucnonnumenbHule Op2aHvl OYUCTHBIX KOMOAUHO8

4. [loepysounvie ucnoirHumenbHvle OP2aHbl OUUCHHBIX KOMOAHOG

5. Mexanusmbl nooauu o4ucmuvlx KoMOAUHO8

6. Cunosoe 06opyoosanue OYUCMHBIX KOMOAUHO8

7. Cpedcmea 60pbObl € nblibI0 NPU pabome OYUCIIHO20 KOMOAUHA

8. Ouyucmuule kombalinvl 0151 CpeoHel MOWHOCIU U MOWHDBIX NIACTO8



9. Knaccughuxayus cmpy208bix ycmanogok

10. Cocmas 0b6opyooeanus cmpy2060u yCMaHo8KU

11. Knaccugukayus mexanuzuposaHuwix Kpeneti

12. Yempoiicmeo, Koncmpykmugnbie s1emMeHmyl CeKyuu MexaHusupo8anHou Kpenu
13. Uncmpymenm 05 cmanko8 yOapHo-8pauameibHo20 (NHeeMoy0apHo2o) 0ypetusi.
14. Uncmpymenm 07151 CMAnHKo8 8paujamenbHo20 OYpeHus wapoueyHblMu 00J10Mmamu.
15. Huempymenm 0na cmanko8 epauyamenbHo20 OYPeHUsi pexcyuyumu 0010mami co
UIHEKOBOU OYUCIKOU CKBANCUH

16. Kombunuposanmwiii 6yposoi uHCmpymenm

17. Byposbvie wimanau 051 6ypeHusi 83pbi6HbIX CKBAMCUH WAPOULEUHBIMU O0T0MAMU.
18. IlInexosovie 6yposvle wimarneu

Konnoxeuym Ne 3

Tunwsi u munopazmepvl 20pHLIX MAWUH O 0002aUeHUs NOJIe3HBIX UCKONAEMbIX,
UXXAPAKMEPUCTUKU U NPUHYUN OeLiCTNEUL.

1. Unepyuonnvie wekosvie OpoouKu

2. KonocHnuxosbvie epoxomul

3. LJenmpugpyeu ocaoumenvhoie

4. Tascenocpeounsvie cenapamopbul

5. Becnopunesvie omcadounbvle MauiuHbl

6. Mexanuueckue ghnomayuonnvie Mauunbl

7. [Ineemomexanuyeckue ghnomayuoHnvie MauiuHbl

8. I'uopoepoxomol

9. lllaposvie u cmepowcresvie MelbHUYbL

10. Il]exogvle OpobuKu

11. Konycnole Opobunku KpynHo2o opoobieHus

12. Konycnwle Opoounku cpeone2o u MeaKozo opooaeHus

13. Unepyuonnwvie cpoxomuoi

14. Bazonoonpokuovleamenu pomopHbie

15. Bazonoonpokuovieamenu ¢ 60K0801 pazepy3Koll

16. Huepyuonnvle camobananchovlie 2poxomol

17. Pomopnuvle Opoounku

18. Monomxogvie Opobunxu

19. Omcaoounsie Mawunvl ¢ NOOBUHNCHBIM PeULen oM

Hepeuenb meopemui4eCKux 60npocoé K IK3ameny

Pa3zoen 1: Ocnogmnvie 3axoHomMepHOCIU paA3PYUIEHUS 20PHBIX HOPOO

UHCMPYMEHMOM 2OPHBIX MAUUUH

1. Ilpounocmusie u n1OMHOCMHbIE CBOUCMBA NOPOO U Yelell

2. Cunogvle u sHepeemuyecKkue nokazamenu npoyecca paspyulenusi nopoosl

3. [lapamempol pazpyuwieHuss 2OpHbIX NOPOO PabOUM UHCIMPYMEHINOM 2OPHBIX MAULUH.
@opmbi cpesza

4. OcHogHble 3aKOHOMEPHOCIU NPOYECCA PA3PYUIEHUs 20PHBIX NOPOO paOOYUM
UHCMPYMEHMOM 20PHLIX MAUIUH

5. Knaccughuxayus paboyux uncmpymeHmoes 2opHuIX MAulUuH

6. Dnemenmul u napamempbvl pexcywjux uHcmpymenmos. Mamepuanvi, npumensemvle
npU U320MOBIEHUU PEe3YO8

Pasoen 2: I'opuvie mawunvl 015 mexanusayuu pazpabomku MecmopotcoeHul
NONE3HbIX UCKONAEMBIX NOO3EMHBIM CHOCODOM

1. Knaccugpuxayus ouucmuuix KombaiHos

2. Knaccugukayusi ucnoinumensHvlx op2aHos8 04UCmHbIX KOMOAUHO8



3. lInexogvie ucnonnumenvhvie Op2aHbl OUUCIHBIX KOMOAUHO8

4. Iloepysounsie ucnorHumenbHvle Opeanbl OYUCMHBIX KOMOAUHO8

5. Mexanusmol nooauu o4ucmHuIX KOMOAUHO8

6. Cunosoe 060py0o8aHue OHUCMHBIX KOMOAUHO8

7. Cpedocmea 6opbObI € nbiIbio NPU pabome OUUCMHO20 KOMOAUHA

8. Ouucmuule Kombaiinvl 0151 CpeOHell MOWHOCIU U MOWHBIX NAACTO8

9. Knaccughuxayus cmpy208bix ycmanogok

10. Cocmas 0b6opyooeanus cmpy2060u yCmMaHo8KU

11. Knaccugukayus mexanuzuposaHuwix Kpeneti

12. Yempouicmeo, koncmpykmugnbie s1emMeHmyl CeKyuu MexaHusupo8anHou Kpenu
13. Ouucmuvie Komniekcol u azpe2amoi

14. Knaccugurayus npoxooyeckux KomoariHos

15. UcnoanumenvHole opearsbl npoxooueckux KoMoauHos

16. Iloepy3ounvle opeanbl NPOXOOUECKUX KOMOAUHO8

17. Xooosoe 0bopyodosanue npoxooueckux KomoaHos

18. Knaccugurayus 6ypunvHvix mawium

19. BypunvHuvle Mawunsl 8pawiamenbHo20 Oelicmausi 0 OypeHus unypos.
Huempymenm o6ypunonvix mawiun

20. bypunvusie mawiunsl yOapHO-NOBOPOMHO20 OeUCmBUs: 01 OYPeHUs UNypos U
ckeadicun. Muempymenm 6ypunbHuix MauiuH

21. byposvie cmanku spawjamenvbHozo Oelicmeusi 011 OypeHus ckeadxcun. Mncmpymenm
OYpOBbIX CMAHKO8

22. Ilpoxodueckue xomnieKkcyl 0Jisi NPOBEOEHUs. 2OPUBOHMATILHBIX U HAKIOHHBIX
20PHBIX 8bIPAOOMOK

23. Il{umosbie npoxodueckue KOMNIEKCbl

[Ipunoxenue 2

7 OneHo4YHbIE cpeacrea AJisi MIPpOBECACHUSA HpOMe)KyTOqHOﬁ arrecranumn

[IpomesxyTouHas aTTecTalysl UMEET LEIbI0 ONPEACIUTh CTENCHb JOCTHXEHNUS 3aIllJIaHNPOBAHHbIX Pe3yIbTaTOB 00yUeHHs
0 IUCLUUILTHHE (MOAYJIIO) 3a EpHUOA 00y4eHHs U IPOBOIUTCS B (hopMe 3adeTa.

a) HﬂaHpreMLle PE3YyJIbTATHI Oﬁy‘leHHﬂ U OIICHOYHbIC CPEeACTBA 1JIA IPOBCACHUSA HpOMe)lCYTO‘lHOﬁ arreCTallum:

WuaukaTop MoCTHKEHHS
Kon naamkaropa O1eHOYHBIE CpeICcTBa

KOMIICTCHIIMH

HK-1: Crioco6en pa3zpabaTbsiBaTh IPOEKTHBIE MHHOBAIIMOHHBIE PEIIECHHS 110 MOAECPHHU3AIIH TOPHBIX MAITHHbI 1
000pYAOBaHMS PA3TUYHOTO (GYHKIHMOHAIBHOIO HA3HAYECHUS B PA3JIMUHBIX KIMMATHYECKUX, TOPHOT'€OJIOTHUECKUX U
FOPHOTEXHUYECKHUX YCIOBUIX

IK-1.1: - KOHCTPYKINW W IIPHHIAIIBL Ilepeuens meopemuueckux 60npocos K 1a00pamoprvim padomam
OO0O0OCHOBBIBAET JIEACTBHSI COBPEMEHHBIX

TEXHOJIOTHIO U Jlabopamopuasa paboma Ne 1




Kon unaukaropa

WNunukatop noCTIKEHUS
KOMIIETEHITUHA

O1eHOYHBIC CPeICcTBa

MeXaHHU3aLHIO
TOPHBIX paboT,
METOAbI
NPOPUITAKTHKH
aBapuil MalluH U
obopynoBaHwus,
COCO0BI
JIMKBUALUY UX
IIOCJIEICTBUN

TOPHBIX MallllH;

- TCXHUYCCKHC
XapPaAKTCPUCTUKHU COBPEMCHHBIX
TOPHBIX MalllH,

- HIEPCICKTUBHBIC HAITPABJICHU A
Ppa3BUTUA I'OPHBIX MAalIWH.

1. OcHogHble munvl pexcywyux UHCMpyMeHmo8

2. DnemeHmsl u napamempsl pe3yos

3. Koucmpykmuenvlie o0cobeHHOCMU — pAOUANbHBIX
pe3yos

4. Koncmpykmugnvie 0cobenHOCMU MAHSeHYUATbHBIX
pe3yos

5. Mamepuanvl, npumensiemvie npu U320MOGIEHUU
pe3yos

6. Cnocobwl kpennenusi pe3yos HA UCNOIHUMETbHBIX
opeaHax

7. Koncmpykmuguvie — 0COOEHHOCMU — penCyujux
UHCMPYMEHMO8 NPOX00UeCKUX KOMOAUHOS.

8. Kouncmpyxmusnvie  ocobennocmu  pexcyuyux
UHCMPYMEHMO8 OJisl OYPUNbHBIX MAUUUH

9. Dnemenmul u napamempuvi OYPoOBbIX pe3yos
Jlabopamopnas paooma Ne 2

1. Knaccugurkayua u  obracmv  npumeHeHus
pasoasiusarowe20 UHCmpymeHma

2. OcHoBHble munvl pazoasiuearOuux UHCMPYMeHmos
3. Dnemenmol u napamempul OUCKOBIX WLAPOULEK

4.  Koucmpyxmuenvie  ocobenHocmu  OUCKOBbIX
Wapouwex u cxem ux yCmaHo8KU Ha KOPOHKAX
NPOX0OYECKUX KOMOAHO8

5. Koucmpyxmuenvie  ocobenHocmu  OUCKOBbIX
Wapoutex u cxem ux yCmaHo8Ku Ha

UIHEKaxX OYUCTHBIX KOMOAUHO8

6. Koncmpyxmuenvie  ocobenHocmu  OUCKOBbIX
Wapouilex u cxem ux yCmaHo8Ku Had pacuupumensx
0YpoBbIX MaUH

7. Dnemenmul U napamempsl WMvlpesulx Uapoulex

8. Dnemenmul u napamempuol 3y04amelx wapouiex

9. Knaccugpuxayus pazoasnuearoujeco uHCmMpymeHma
0151 6ypenust CK8ANCUH

10. Koncmpyxkmuenwvie ocobenHocmu onop
wWapouleyHvix 00J10m

11. Koncmpyxkmuenovie ocobenHocmu
OOHOWAPOULEYHBIX O0JIOM

12. Koncmpyxkmuenwvie ocobenHocmu 08yx
Wapowey X 0010m

13. Koncempyxkmuenuoie ocobenHocmu mpex
Wapowey X 0010m

14. Konempyxkmugnuie ocobenHocmu

KOMOUHUPOBAHHBIX 00I0M

Jlabopamopnan paooma Ne 3

1. Yhuguyuposannuiii pso kombatinos PKY

2. Konmcmpyxmusnvie — ocobennocmu — 04UCMHO20
xkombatina PKY 13

3. KoucmpyxmusHvie — ocobeHHOCmMU — OYUCIHO2O




Kon unaukaropa

WNunukatop noCTIKEHUS
KOMIIETEHITUHA

O1eHOYHBIC CPeICcTBa

kombauna PKY16

4. Koncmpykmuemnvie ocobeHHOCMU KUHEMAMU4ecKou
cxemwvl PKY13

5. KoucmpyxkmusHnvle  ocobennocmu — Y3108 U
MEeXanu3zmos ouucmuo2o komoauna muna PKY

6. KoncmpykmusHvle ocobeHHOoCmu  pedykmopa
pedxcyweti yacmu

7. Koncmpyxmuenvie —ocobennocmu — mexamusma
nooauu

8. Koncmpykmuenvie 0cobeHHOCMU NOBOPOMHO20
pedykmopa

9. Koncmpykmuemnvie 0cobeHHOCU WHeKa

10. KoncmpykmugHnvle 0cobeHHOCMU KPOHWMENHA

11. KoncmpykmugHvle 0cOOeHHOCMU paMbl

12. KoncmpykmugHnvle 0cobeHHOCIU 2U0pPOCXeMbl
Jlabopamopnan pavoma Ne 4

1. Obaracme npumenenusi ouucmuoco komoatina 1KIID
2. Koncmpykmueuvie — 0cOOEHHOCMU — OYUCMHO20
kombauna 1KILID

3. KoncmpyxkmusHvle ocobeHHoCmu KUHeMamu4eckoll
cxembl

4. KouncmpyxkmusHnvie ocobeHHOCMU YEHMPATLHOZO0
PeoyKmopa UCnOIHUMENbHO20 OP2aHd

5. KoncmpykmusHule ocobenHocmu wHeKka

6. Koncmpyxmuenvie ocobeHHOCmU NOBOPOMHO20
pedykmopa

7. Koncmpyxkmusnoie ocobennocmu
ONOPHO-HANPABIAIOUWE20 MEXAHUZMA

8. Koncmpyxkmuenvie ocobenHocmu
2UOPo060opPY00B8aHUsL

9. KoxcmpykmugHble 0CcOOeHHOCMU 2UOpa8IudecKoll
cxembl

Jlabopamopuasa paboma Ne 5

1. Knaccugpuxayusa mexanusupoeanHuix Kpenet

2. Koncmpyxkmuenvie ocobenHocmu
mexanuzuposannou kpenu ITHOMA 25/45-0z

3. Koncmpykmugnsle ocobeHHOCmuU ceKyuu Kpenu

4. Koncmpykmugnsle 0cobeHHOCmU 0CHOBAHUS

5. KoncmpyxmusHule ocobenHocmu npocmasKku

6. Koncmpyxmusnvie ocobennocmu o2paxicoenus

7. Koncmpyxmuenule ocobenHocmu Ko3vipvka

8. KoncmpykmusHvle ocoberHocmu 2u0pocmouxu

9. Koncmpyxmuerwvie 0cobenHocmu 2u0poO0OMKPAMOs:
nepeodsUNCKU, KO3bIPbKA, WUMO8

10. Koncmpyxkmuenwvie ocobenHocmu mscu
nepeosultcKu

11. Koncmpykmugnsie ocobenHocmu 2uopasiuieckol
cxembl




Kon unaukaropa

WNunukatop noCTIKEHUS
KOMIIETEHITUHA

O1eHOYHBIC CPeICcTBa

12. Konempyxkmugnuie ocobennocmu

2uopopacnpeoenumelisi YnpasieHus

13.  Koncmpykmugnvie ocobennocmu 2uopobioxa

CMOUKuU

14. Koncmpykmugnvie o0cobenHOCMU U  NPUHYUN

oelicmeust UHOUKaAmopa OAa8/1eHUs.

Ha xonnoksuyme cmyoenm omseeyaem na 3 6onpoca no
NPOUOEHHBIM PA30eNaM OUCYUNTIUHBL.

Konnokeuym Ne 1

OcHogHble 3aKOHOMEPHOCMU  pa3pyuleHus 2O0pPHbIX

nOPOO UHCMPYMEHMOM 2OPHBIX MAUUH.

1. I[Ipounocmu 2opHoll NOPoObL

2. Illnacmuunocms 20pHOU NOPOOLI

3. Hedhopmupyemocms 2oproti nopoowl

4. Teepoocmwb 20pHOL NOPOOLL

5. Kpenocmw 2opnoti nopoosi

6. AbpazusHocmov 20pHOU NOPOObL

7. Conpomuensemocmy yejisi pe3aHuro

8. Yoenvnas snepeoemrxocms pezanuto

9. Cmenenv xpynkocmu yais

10. Ilokaszamens pazpyuiaemocmu y201bHbIX NIACTO8

11. Cunwi, Oelicmeyowue Ha pezey Npu paspyuleHuu

yens
12. Ilapamemput paspyuienus u 8udvl pe3os
13. OcHognbie 3aKOHOMEPHOCMU npoyecca

paspyuieHus y2isi pe3aHuem
14.  3asucumocmv  CUNOBbIX U  IHEPIEMUUECKUX
nokaszamesnei npoyecca pe3aHusi om

WUPUHDL pe3a

15. 3asucumocmv  CUnosvIX U  IHEPIeMUUECKUX
nokazamejnel npoyecca pe3aHus om

yena pe3aHusi pe3yda

16. 3asucumocmv  Cunogvlx U  IHEPLEMUUECKUX
nokaszamesnei npoyecca pe3aHusi om

3a0He20 yana pe3ya

17. Onpedenenue ycunusi pe3anusi HA OCMpPOM pe3ye
npu pe3aHuu yeis

18. Onpeodenenue ycunusi pe3anusi Ha OCMpPOM pe3ye
npu pe3anHuu nopoovl

19. Onpedenenue ycunuii, 0eticmseyrouux Ha OUCKOBYIO
wWapowy

20. Tunbt u munopasmepvt NOPOOOPAPYULAIOUSUX
UHCMPYMEHMO8, UX OCHOBHbLE

napamempbi

21. Knaccugpuxayus paboyux uHCmpymeHmo8 20pHbLX
Mawun

22. Dnemenmul u napamempul pe3yos

23.  OcHoéublie  munvl U  KOHCWPYKMUBHblE




Kon unaukaropa

WNunukatop noCTIKEHUS
KOMIIETEHITUHA

O1eHOYHBIC CPeICcTBa

0cobeHHOCmU pe3yo8

24. Mamepuanvi, npumeHnsiemvlie npu U320MOBIEHUU
pes3yos

25. Pesicywuu uncmpymenm cmpy206ulx yCmaHo80K
26. Pabouuti uncmpymenm npoxo04eckux KomoaiuHos
27. Tunvt u munopazmepvl 2OPHLIX MAWUH O
MexaHu3ayuu pazpabomru noae3HbIxX

UCKONaemuvlx NnOO3EMHbIM cnocobom, ux
Xapakxmepucmuxu u npUHYun 0etucmeus

28. Knaccugpuxayus npoxooueckux KomoatiHos

29.  HUcnonnumenvHvie  Opeambl — NPOXOOYECKUX
KOMOAUHO8

30. Iloepy3ounsie opeanvl NPOXOOUECKUX KOMOAIHOB
31. Xooosoe 0b60opydosaHue npoxooueckux KomoaiHos
32. Knaccugpurayus 6ypunvHbix Mauiun

33. BypunvHvlie mawunbl 8pawamenbHo2o Oeucmeusl
0711 bypenus wnypos. Mncmpymenm

OVPUTLHBIX MAWUUH

34.  Bypunvuvie MawuHvl  YOAPHO-NOBOPOMHOSO
Oeticmaus 0Jis1 OYpeHus: Wnypos u

cksadxcut. Mnempymenm OypuibHuIX MAuUH

35. bypoevie cmanku epawjamenvhozo Oeticmeus O
oypenus ckeaxcun. Mnempymenm

OVPOBbIX CMAHK08

36. Ilpoxoodueckue Komniekcvl Ol NPOBEOEHUs.
20PU3OHMATLHBIX U HAKTIOHHBIX

2OPHBIX BbIPAOOMOK

37. LJumogble npoxodueckue KOMNIEeKCbl
Konnokeuym Ne 2

Tunvl  u  munopazmepvl  2OpHbIX  MAWuH  OJis
MEXaHU3AYUY pazpabomxu NOJLe3HbIX UCKONAEMbIX
NOO3EMHbIM ~ CNOCOOOM, UX XAPAKMEPUCMUKU U
NPUHYUN OeUICMBUSL:

1. Knaccugpuxayusi ouucmuulx KomoOaiHos

2. Knaccugpuxayus  ucnonnumenvHvlx  0peanos
OUUCMHBIX KOMOAUHO8

3. Illnexosvie ucnonnumenbHvle OpPeaHbl OYUCHHBIX
Kombatinoe

4. Ilozpyzounvie ucnoisHumenvHvle 0p2anbl OYUCTIHBIX
Kombatinos

5. Mexanusmbi nooauu 04uUCmHbIX KOMOAUHO8

6. Cunosoe 0b6opyoosanue ouUCMHBIX KOMOAUHO8

7. Cpeocmea 60pvObl ¢ nblIbio NPU pabome 04UCIHO20
Kombatina

8. Ouucmuvle KombOaUiHbl 015 CpeoHel MOWHOCMU U
MOWHBIX NIAACTO8

9. Knaccughuxayus cmpy206vix ycmanogok

10. Cocmas 060opy0osanus cmpy2o80u YCmMaHoBKU




Kon unaukaropa

WNunukatop noCTIKEHUS
KOMIIETEHITUHA

O1eHOYHBIC CPeICcTBa

11. Knaccugurayus mexanuzuposanuvix Kpeneti

12.  Ycmpoticmeo, koHcmpyKmueHvle — 371eMeHmbl
CeKyuu MexaHusupo8anHol Kpenu

13. HUncempymenm ons CMAaHKO8
VOapHO-8pAWAMENbHO20 (NHEBMOYOapHo20) Oyperusl.
14. Hncmpymenm 011 CmMamko8 8paujamenbHO20
Oypenus wapoweuHvIMu 00I0MAaAMU.

15. Uncmpymenm 01 cmaumkos 68pawjamenbHO20
Oypenus pexcyuwumu 0010mamu co

WIHEKOBOU OYUCMKOU CKBANCUH

16. Kombunuposannwiii 6ypoeoti uncmpymenm

17. Byposvie wimaneu 015 6ypenus: 83pbl8HbIX CK8ANCUH
wapoutedHviMu 00I0MAMU.

18. IlInexosvie bypogvle wimanau

Konnokeuym Ne 3

Tunet u munopasmepvi  20pHbIX  MAWUH O
0b02caueHus NoIe3HbIX UCKONAEMbIX,
UXXapaxKmepucmuKky u NPUHYUn Oeticmeus.

1. Unepyuonnvle wexogvle OpoouIKu

2. Konocrurxoswie epoxomsi

3. l{enmpugpyau ocaoumenvhoie

4. Tascenocpeonvie cenapamopul

5. Becnopuinegvie omcadounbvie MaulHbl

6. Mexanuueckue ¢promayuorHbvle MAuUHbL

7. [Ineemomexanuueckue ghiomayuoHHvlie MAuUHbl

8. I'uopoepoxomsi

9. lllaposvie u cmepoicresvie MelbHULYbL

10. l]exosvle Opodounku

11. Konycnbie Opobunku KpynHo2o opooieHus

12. Komuychvie Opobunku cpeone2o U MeIKO20
OpobneHus

13. Unepyuonnwvie cpoxomuol

14. Bazonoonpoxuovigamenu pomophbie

15. Baeconoonpokuovieamenu ¢ 60K0801U pazepy3Kou
16. Huepyuonusie camobananchvie 2poxomol

17. PomopHnule Opobunxu

18. Monomxosvie Opobunku

19. Omcaoounvie mawunvl ¢ NOOBUNCHBIM PeUlenom

[K-1.2:
Hcnonb3yer
upoBkIe
nH(popMaMOHHbIE
TEXHOJIOTHH TIPU
MPOCKTUPOBAHUU
TOPHBIX MalllHH 1
00opyToBaHUS

- MCTIOJIb30BaTh aKTYyaJIbHEIC
CTaHJAPTHl 1 HOPMATHUBHYIO
JIOKYMEHTAIUIO BTOPHBIX
MAIIIVH;

- AHAJIM3UPOBATH COCTOAHUC U
TNEPCIECKTUBLI pa3BUTUA
TOPHBIX MallllH;

- UCIIOJIb30BAaTh COBPEMCHHEIC

11 epeuernb meopemuiecKux 60npocoe6 K IK3ameny

Pazoen 1: Ocnoseuvie 3axonomepHocmu paspyuieHus.
20PHbBIX NOPOO

UHCMPYMEHMOM 2OPHBIX MAUUH

1. IIpounocmmuvie u niomHocmHvle c8oUCmea nopoo u
yeneu

2. Cunosvie u sHepeemuveckue noxazamenu npoyecca
paspyuienusi nopooul

3. Ilapamempuvi paspyuieHusi 20pHvlx NOpPoO padboyum




Kon unaukaropa

WNunukatop noCTIKEHUS
KOMIIETEHITUHA

O1eHOYHBIC CPeICcTBa

IMOAXOAbI K aHAJIN3y TOPHBIX
MalIvH.

UHCMPYMEHMOM 2OPHBIX MAUIUH.
Dopmbi cpesza

4. OchogHble 3aKOHOMEPHOCIMU NPOYECCa pa3pyuleHus
2OPHBIX NOPOO pabouum

UHCMPYMEHMOM 20PHBIX MAUUH

5. Knaccugurayus pabouux uHcmpymeHmos 20pHbIX
Mawun

6. Onemenmol u napamempui pedrcyuux
uncmpymenmos. Mamepuanvl, npumensiemvie

npuU U320MOBNeHUU Pe3Y08

Paszoen 2: [Topnvlie mawunvl 013 Mexanuzayuu
Pa3pabomKu MecmopoicOeHull

NONE3HbIX UCKONAEMbIX NOO3EMHBIM CHOCODOM

1. Knaccugpuxayusi ouucmuulx KomoaiiHos

2. Knaccugpuxayus  ucnonnumenvHvlx — 0peaHos
OYUCHBIX KOMOALIHO8

3. Illnexogvle ucnoiHumenvHvie Opeamvbl OYUCIHBIX
KombatiHo8

4. Ilocpy3zounsie ucnonnumenvHole Opeanbl OYUCTIHBIX
KombatiHo8

5. Mexanusmbl nooayu 04UCmMHBIX KOMOAUHO8

6. Cunosoe 060py006aHue OHUCMHBIX KOMOAUHO8

7. Cpedocmea 60pvObl ¢ nblIvio NPU pabome OYUCIIHO20
Kombatina

8. Ouucmmnvie Kombatinbl 0151 cpeoneu MOWHOCMU U
MOWHBIX NAACNO8

9. Knaccughuxayus cmpy208vix ycmanogox

10. Cocmas 0b6opyoosanus cmpy2060u yCMaHo8KU

11. Knaccugurayus mexanuszuposaHuvix Kpeneti

12.  Vcempoucmeo,  KOHCMpPYKmMuHwvle — dlleMeHmbl
CeKyuy MexaHu3upo8anHoll Kpenu

13. Ouucmmuvle komnexcol u azpecamoi

14. Knaccugurxayus npoxooueckux komoaiHos

15.  Hcnonnumenvhvle  opeamvbi  NPOXOOYECKUX
KomMbOatiHo8

16. Iloepy3ounvie opeanvl NPOXoo4ecKux KOMOAuHo8
17. Xooosoe obopyoosanue npoxooueckux KomoauHos
18. Knaccugukayus 6ypuivHulx MauiuH

19. Bypunvuvie mawunvl 8pawjamenbHO20 Oelcmeus
0J151 OypeHUs Wnypoa.

Hucmpymenm 6ypunvHbix MawuH

20. bypunvHvie MmawuHbl  YOAPHO-NOBOPOMHO2O
Oeticmaus 0151 OYypeHust Wnypos u

ckeaxcut. Mucmpymenm OYypuibHuIX MAuuH

21. Byposbvie cmanku 8pawamenbHo2o Oeucmsus 0
Oypenus ckeaxcun. Mncmpymenm

OYpOBbIX CMAHKO8

22.  Ilpoxooueckue Komniekcol ONisi NPOBEOeHUs.
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20PU3OHMANLHBIX U HAKTIOHHBIX
2OPHBIX BbLIPAOOMOK
23. llJumosble npoxoduecKue KOMNIeKCvl

IIpumepovt npakmuueckux 3a0anuil 011 RPOMEIHCYMOUHOI

ammecmauuu

1.

Paccunrate nmnms mepenocHoro mepdoparopa IIIS0B1
MOIHOCTh ~ yzaapHoro MexaHusma N,y,  MOIIHOCTb
MexaHu3Ma BpamieHus N, cymmapHyro MomHOCTh Ny,
VIENbHBIA PacXoA BO3AyXa ( M CKOPOCTH OypeHus u.
[MoctpouTs rpaduku 3aBucumocteit v =T (d) u v =1 (o).
PacuéTtHpie maHHbIC:

Oneprus ynapa nopins -A,, = 54 JIx; yacrora yJapos - N =
37 ¢; kpyrsammit MomenTM = 20 H-M; qacToTa BpameHus
OypOBOro MHCTpYMEHTa - N, =1,54 ¢’!; pacxona Bo3ayxa - Q
= 3,4 M*/mun; quamerp mimypa-d = 38 MM, Gypumas mopozaa
— IpaHOIUApUT (BPEMEHHOE COIIPOTHUBIICHUE
pasnaBmuBanuio 6= 95,3 Mlla).

Paccunrate mnms  mepenHocHoro mepdopartopa [II136B
MOIIHOCTh ~ yaapHoro MexaHusma N,y,  MOIIHOCTb
mexaHusma BpameHus N, cymmaphyro momHocTh Ny,
VIENBbHBIA PacXod BO3AyXa ( M CKOpPOCTh OypeHus v.
[MToctpouts rpaduku 3aBucumocteit v = f (d) u v =T (o).
PacuéTtHpie maHnbIe:

Oneprus ynapa nopuns - Ay, = 36 JIx; 4yacToTa yaapos-n =
38,33 C'l; kpyTsnuii MomeHTM = 20 H-M; yactora
BpalleHUs OypoBOro MHCTPyMEHTa - Ny, =1,54 ¢! pacxoma
Bo3ayXa - Q = 2,8 M*/muH; uamerp mmypa-d = 32 mm;
Oypumast mopoJia — CpeJHE3EPHHUCTHIN TeCUaHUK
(BpeMeHHOE CONPOTHBIICHUE pa3aaBinBaHuio o= 12 Mlla).

Paccuutate OCHOBHBIE, MPOW3BOIUTEIBLHOCTh H(CKOPOCTH
OypeHus) OypoBoro CTaHKa CbhbY-100T" c
naeBMoyaapaukom  I111105-2,4.  Pacu€rHple maHHBIE:
sueprust yaapa A = 190 JIx; gacrora ymapos n = 21 ¢™;
quamerp nonora d = 125 MM; KOI(PQHIHEHT KpernocTH
nopox f = 12; koadurment nageHnss CKOpocTH OypeHwus ¢
riy6uHo# ckBaxcuHbl §=0,0004 m™"; riy6uHa ckBaxuHbI L
= 36 M; ko3¢ ¢uiment rotroBHocTH cranka k, = 0,86;
CTOWKOCTh JOJIOTa Ha OAHY 3aTouky B = 12 m; Bpems
HaBUHYMBaHUA OAHOW mtanrd 1, = 0,8 MuH; Bpems
pa3sBUHUYMBAHUS OAHOM mTanry t, = 1,2 MuH; AJMHA IITAHTH
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| = 0,95 M; BpeMs 3aMmeHBI HomoTa 1, = 8 MHH; BpeMs
HaBEJCHHUS CTaHKa Ha CKBAXHHY 1, = 5 MHH;, BpeMs
3a0ypuBaHUS CKBaXUHBI 1,; = | MHH; YUCIIO CKBa)XUH B
3a00e M = 14; IIUTENHHOCTH CMEHHI T, = 360 MHUH; BpeMs
Ha MMOJATOTOBUTEIILHO-3aKIIIOYUTEIbHBIC ONepaluu 1 ,, = 24
MUH; BpeMs OPraHU3alMOHHBIX MPOCTOCB 1,, = 10 MuH,
BpeMs TTeperoHa cTanka 1, = 18 muH.

OmnpenennuTs MalIMHHOE BpeMs paboTHl KoMOaiHa 110
no6bmue t,, K03pUIHMEHT COBEpIIEHCTBA CXEMBI PaOOTEHI
o0opynoBaHHs ~ KOMIUIGKCa K,  9KCIUTyaTalHOHHYIO
MPOU3BOAUTEIHHOCT Q, UISI OYHCTHOTO KOMOAHOBOTO
kommiekca 1OKII70E, B cocraB KomImiekca BXOJHUT
koMmOaiin 2T'III68E. PacuérHple naHHBIE: BBEIHMMaeMas
MOIIHOCTh IiacTa M = 2,20 m; manuHa maBel L = 120 wm;
MUpHUHA 3axBaTa OYHCTHOTO KombOaitHa B, = 0,5 w;
IUIOTHOCTH yrimsty = 1,4 T/M>; ckopocTs mogadn koMbaitiaV,
= 4,8 w™/MuH; 3aTpaThl BpPEMCHU Ha BBIOJHCHUE
BCIIOMOTATEIHHBIX OTepaluii (KOHIIEBBIX, MAHEBPOBBIX, TIO
3agucTKe 32005, = 32 MuH (32 OAMH padOYMil LWKN);
KO3(QQHUIMEHT TOTOBHOCTH, OTPaKAIOUIMH  YPOBEHb
Han&KHOCTH — obopynoBanusi  komiuiekcak, = 0,8;
KOO(PQUIIMEHT  HEMPEephIBHOCTH  paboOThl  KOMILIEKCa,
YUUTBHIBAIOIIUNA  MPOCTOM IO  OPraHU3alMOHHBIM U
OKCIUTyaTallMOHHBIM TipuunHaM K, , = 0,85.

Paccuurats 1uiomazner paspadareiBaeMoil rpyau 3abos S,
BpeMs IMKJIA 10 OTpaboTKe 3a00s1 HA MHUPHUHY OOIENIKHU T,
YHCJIO NHKIOB MO OTpaboTKe 3a00s Ha IMUPUHY KOJIbIA
Kpemu n, KOIPPUIMEHT TEXHHYECKH  BO3MOXKHOU
HENpephIBHON pabOThl KOMIDIEKCAa II0 TMPOXOAKE H
COOPY)KEHHIO TOHHEIS Ky, — KOOI UITHEHT HETTPEPHIBHOCTH
paboThl KOMIUIGKCA B Tpolecce IKciutyatamuu K,
TEOPETHUYECKYI0, TEXHHYECKYI) W OSKCILTyaTal[HOHHYIO
MPOU3BOAUTEIHLHOCTh MIPOXOIIECKOTO IIUTOBOTO
komiuiekca KIIIIIM-3,63. Pacu€rHble naHHBIC: TIyOHMHA
Bpe3aHMs JIONaThl B TPYHT AaHHO# kateropuu hf = 0,16 m;
muamerp mutaD,, = 3,62 M; BpeMs mukia mo oTpaboTke
3a00s Ha ryouny (hf) Bpesanms t, = 14 muH; mmpuHa
obnenkuB = 0,75 M; HECOBMEIIEHHOE C pa3paboTKoit 32005
U JPYTUMU OTEpalMsIMH BpeMs Ha OTKAaTKy BaroHETOK H
nozgady 010koB o0penku ty, = 14 MuH; BpeMs yCTaHOBKU
Konbla obxenku t,= 12 MHH; HECOBMENIEHHOE BpEMs
TaMITOHAXHBIX Pa0OT tma,~ 44 MHH; BpeMs TMEpEeIBIKKA
IIUTAa HAa INUPUHY Kosbla oOAenkH th,p, = 5 MuH; Bpems
yCTpaHEHUsl OTKa30B 3a LUKI t, = 3 MHH/IMKI; Bpems
MPOCTOEB no 3KCILTyaTallMOHHO-OPTIaHU3aLIMOHHBIM
npuyuHaMm (3a ukn) t,, = 4 MuH.

Paccuutate 1y1s  mepeHocHoro nepdoparopa I11163B
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MOIIHOCTh ~ yAapHoro MexaHmsma N,,,  MOIIHOCTb
MexaHu3ma Bpamienus N, cymmapHyro MomHOCTh Ny,
YAETBHBIA pacxXoll BO3AyXa ( W CKOPOCTh OypeHHs v.
[Toctpouts rpaduku 3asucumocteit v = f (d) u v =T (o).
PacuéTHpie maHHbIC:

Oneprus ynapa nopmss -A, = 63,74 JIxx; yactora y1apos -
n =30 ¢™; kpyTsmii MomentM = 26,93 H-m; gacTota
BpallleHHs1 OypoBOro HHCTpyMeHTa - Ng, =1,03 ¢’ pacxoma
Bo3ayXa - Q = 3,85 M*/Mun; nuamerp mmypa-d = 42 Mwm,
Oypumast mopoJia — GaKaabCKU KBapIUT (BpeMEHHOE
conpoTHBIIeHHE pa3aaBauBanuio 6= 190 MIIa).

OnpenenuTts KCIUTyaTalMOHHYIO MPOU3BOAUTENBHOCTE Q,
mpoxogdeckoro kombaiiHa 4II12 co cTpemoBUIHBIM
WCIIOJTHUTENFHBIM OpraHoM. VcxXo/iHble JaHHBIE: CKOPOCTh
nepeMenieHnss KOpoHkuV, = 1,65 M/MUH; mMpHHA 3axBaTa
kopoHku B, = 0,95 M; MHUHUMaNBHBI AHaMETP KOPOHKH
Dmin= 0,55 M; MakCHUMabHBIH qUaMeTp KOPOHKH Dpya= 0,95
M; KO3 PHUIIMEHT UCTIONH30BaHUS KOPOHKH 1O AuameTpy K,
= 0,7; ceueHne BBIPAOOTKH B MPOXOAKE S,, = 12 MZ; mar
ycTaHoBKH paMm kpemu | = 1 M; k03bGHUIHeHT opraHu3anum
pador K,, = 1,3; BpeMs HeCOBMEILECHHBIX BCIOMOTaTEIbHBIX
omeparmii  T,, = 45 M™MwWH; BpeMs TIPOCTOEB IO
SKCIUTYaTallMOHHO-OPTaHNU3allMOHHBIM TIpuduHaM T,, = 10
MUH; MPOJIOJDKUTENBHOCTh CMEHBI T, = 6 u; Tpmo; — BpeMs
€XKECMEHHOT0 TEXHMYECKOTo OOCTYXUBaHHS KOMILIEKca,
Thor = 0,5 waca; T,,~ BpeMs pErlaMEHTHPOBAHHOIO
nepepsisa, T, = 0,33 yaca.

OnpenenuTh SKCILTyaTallHOHHYO TPOU3BOIUTEIILHOCTE Q,
npoxogueckoro komOaitHa [TIKC co crpenoBumHbIM
WCTIOJIHUTEIBHBIM OpraHoM. McxomHble naHHbBIE: CKOPOCTh
nepemenienns KOpoHkuV, = 1,05 M/MUH; mMpruHa 3axBaTa
koponku B, = 0,7 M; MUHMManbHBIA AMaMETP KOPOHKHU
Dmin= 0,45 M; MakcUManbHBIN TruaMeTp KOPOHKH Dpa= 0,85
M; KO3 HUIIEHT UCTIONH30BaHUS KOPOHKH 10 Auametpy K,
= 0,9; ceyeHue BbIPAaOOTKU B MPOXOJKe S,, = 13 M’ mar
ycTaHOBKH pam kpend | = 1 m; ko3 duieHT opraHu3aiuu
pador K,, = 1,1; BpeMst HeCOBMEILEHHBIX BCIOMOTaTEIbHBIX
omeparmii  T,, = 45 MwHH; BpeMs TPOCTOEB IO
9KCITyaTallMOHHO-OPTaHU3allMOHHBIM NpUYMHaM T1,, = 12
MUH; MPOJOJKUTENBHOCTD CMEHBI T, = 6 u; Tmo; — Bpemst
€KECMEHHOT0 TEXHHYECKOTO OOCTYXMBaHHS KOMILIEKCa,
Thor = 0,5 waca; T,,—~ BpeMs pErlaMEHTHPOBAHHOIO
nepepsisa, T, = 0,33 yaca.

PaccuntaTe OCHOBHBIE TIOKA3aTEIH, TPOU3BOAUTEIHHOCTD H
cKopocTh OypeHumst OypoBoro cranka CBY-100I" c
nHeBMoyaapHukoM [1125-3,8. PacuérHbie naHHbIe: SHEPI U
ynapa A = 190 JIx; uactora yxapos n = 21 ¢} muamerp
nonora d = 125 mm; koaddunment kpenoctu mopoa f = 12;
ko3 uLMEeHT majeHusi cKopocTu OypeHus C TIyOMHOH
ckBaxuuel = 0,0004 M™; rnyOuna ckBaxuusl L = 36 M;
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10.

11.

12.

ko3 duimenT roropHoctn craHka K, = 0,86; cTOWKOCTDH
JI0JI0Ta Ha OAHY 3aTouky B = 20 M; BpeMsi HABUHYNBAHUS
onHou mraurd t, = 0,8 MuH; BpeMsi pa3BUHYUBAHUS OJTHOM
mradry t, = 1,2 mun; mmea mranry | = 0,95 M; Bpems
3aMeHBbl A00oTa 1, = 4 MUH; BpeMsl HaBeleHHUs CTaHKa Ha
CKBaXXHHY T, =4 MuH; BpeMs 3a0ypHBaHUs CKBAKUHBI 1,5 =
1 MUH; YHCJIO CKBa)XHMH B 3a00e M = 16; IIUTEIHHOCTD
CMEHBI Tew = 360 MHH; BpeMs Ha
MOJTrOTOBUTEIBHO-3aKIIIOUNTENbHBIE omepauun 1,, = 24
MHH; BpPeMs OpraHW3alMOHHBIX MPOCTOEB T,, = 10 mumH;
BpeMs TTeperoHa cTanka I, = 18 muH.

PaccuntaTh TEXHHUECKYIO U AKCIUTYaTallHOHHYIO CKOPOCTb
Oypenust ans OypoBoro cranka BKI-2 ¢ OypuibHoi
romoBkoit — mepdoparopom [TI-1. Pacuéruwsie nanHbIE:
sHeprus yaapa nepgoparopaA = 98 JIx; yactora yaapos N
= 90 ¢%; mmamerp mmypa d = 55 mm; ko3huIEEHT
kperoctu mopoa f = 13; mekpeMeHT 3aTyXaHUs SHEPrHU
cuioBoro umnynbca @ = 0,03; rmybuna mmypa L = 3 Mg
k03¢ ¢unment roropuoctd K, = 0,94; uncino OypuIbHBIX
MamuH Ha ycranoBke R = 2; Kk, = 1; 0,8; 0,7 npu uncie
OypuIIbHBIX MamuH cooTtBercTBenno 1; 2; 3 k, = 0,8;
CTOWKOCTH pe3lia (KOPOHKH) Ha OJHY 3aTouky B = 15 wm;
;CKOPOCTh 00paTHOro Xojaa OypUIbHOW TOJIOBKUD,, =12
M/MUWH; BpeMs 3aMeHBI pe3ia (KOpoHKH) T, = 7 MUH; BpeMs
HaBeleHWss OypWIBHOW MallMHBI C OJHOTO IIIypa
(ckBakUHBI) Ha Apyroit T, = 2 MuH; Bpems 3a0ypuUBaHHs
mmypa (CKBaXuHBI) T,; = | MHH; 9MCIIO IIITYPOB B 3a00€ M =
32; AIMTENBHOCTH CMEHBI T, = 360 MuH; Bpems Ha
MOIrOTOBUTEILHO-3aKII0YUTEIIbHBIE Oonepaiuu 1, = 42
MHH; BpeMsl OpraHM3alUOHHBIX MPOCTOEB T,, = 34 MUH;
BpeMsI IeperoHa yCTaHOBKHU 1, = 28 MUH.

PaccuntaTe OCHOBHBIE TIOKA3aTEIH, IPOU3BOAUTEIHHOCTD U
ckopocTh Oypenust OypoBoro cranka CBY-125V-52 ¢
nHeBMoyaapHukoM [1125-3.8. PacuérHblie naHHbIE: SHEPTUS
ymapa A = 190 JIx; gactora yaapos n = 21 ¢; mmamerp
monota d = 125 mMm; koaddurtuent kpenoctr mopoa f = 12;
KOA(pQUITMEHT TaJeHUs CKOpPOCTH OypeHus ¢ TIryOuHOU
ckBaxkuubl B = 0,0004 M™; rnyOuna ckBaxuusl L = 24 M;
K09 GHUIHEHT TOTOBHOCTH cTaHka K, = 0,92; cTOHKOCTH
JI0JI0Ta Ha OJHY 3aTouky B = 20 M; Bpemsi HaBUHUYMBAHUS
onHoi mtanry t, = 0,6 MUH; BpeMs pa3BHHYUBAHUS OJIHOM
wTtadry t, = 1,3 mun; anmusHa mTadry | = 4,25 M; Bpems
3aMeHBI noioTa |, = 4 MUH; BpeMs HaBeJCHUS CTaHKa Ha
CKBaXHUHY T, =4,5 MuH; Bpems 3a0ypUBaHUS CKBOKHUHBI | ;5
= 1 MHH; YHCJIO CKBaXUH B 3a00e¢ M = 12; NIUTEILHOCTD
CMEHBI Tew = 360 MHUH,; BpeMs Ha
MOArOTOBUTEIbHO-3aKII0YUTEIbHBIE onepaiuu 1, = 18
MUH; BpeMsI OpPraHHU3alMOHHBIX MPOCTOEB [,, = 12 muH;
BpeMs Iieperona craHka 1, = 20 MuH.

Paccuurates ganms mepeHocHoro mepdoparopa [I150B1
MOIIHOCTh  yAapHoro MexaHmsma N,  MOIIHOCTBH

Mexanuzma BpamieHus Ng,, cymmapHyro MomHocTh Ny,
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13.

14.

15.

YIOCNBHBIA Pacxoj BO3AyXa (] M CKOPOCTb OypeHHs U.
[MToctpouts rpaduku 3aBucumocreit v = f (d) u v =T (o).
PacuérHble naHHbIE:

Oueprus yaapa nopuss - Aya = 54 Jx; gactoTa yaapos - N
=37 ¢; kpyTsmmii MomentM = 20 H-M; yacToTa BpaleHns
OypoBOro HHCTpyMeHTa - N,, =1,03 ¢!, pacxoma Bo3ayxa - Q
= 3,4 M*/mun; quamerp mmypa-d = 36 MM, Gypumas mopoza
— 0akaIbCKHA KBAPIUT (BPEMEHHOE COMTPOTHUBIICHNE
pasznmaBnuBanmio 6= 190 MIIa).

PaccuuTaTe OCHOBHBIE IMOKa3aTeiH, MPOU3BOIUTECIHLHOCTD
OypoBoro cranka CBY-125Y-52 ¢ mnHeBMOyJapHHUKOM
[1-125-3.8. Pacuérabie nannsle: sHeprus yaapa A =190 JIx;
yacToTa yaapoB N = 21 ¢*; amamerp monota d = 125 Mm;
k03¢ ¢unment kpernoctu mopox f = 14; koaddunmenr
najiecHusl CKOPOCTH OypeHusi ¢ TIyOMHOH CKBaKWHBI f =
0,0004 m™; roybuna ckBaxuusl L = 36 M; xosddurment
roTOBHOCTH cTaHka K, = 0,86; CTOHNKOCTH 70JI0Ta Ha OIHY
3arouky B =20 M; BpeMs HaBHHYUBaHUS OTHOW IITAaHTH 1, =
0,9 Mun; BpeMs pa3BUHYMBAHUSA OJAHOM TaHry t, = 1,3 MuH;
quuHa mranry | = 4,25 m; Bpems 3amensl gosiora T, =4 MuH;
BpeMs HaBEJCHHS CTaHKA HAa CKBAXHUHY 1, = 4 MUH; BpeMs
3a0ypuBaHUs CKBaXXUHBI 1,; = | MHH; YUCIIO CKBa)XHH B
3a00e M = 16; IUTENBHOCTh CMEHBI T, = 360 MUH; BpeMs
Ha MMOATOTOBUTENFHO-3aKITIOYNTEIbHBIC ONlepanuu 1 ,, = 24
MUH; BpeMsI OpPraHHU3alMOHHBIX MPOCTOEB [,, = 12 MuH;
BpeMsl IeperoHa cranka I, = 26 MUH.

Onpenenute MamMHHOE BpeMmsi paboThl KomOaiiHa 110
noObrae t, KodQUIMEHT COBEPIIEHCTBA CXEMBI PaOOTHI
obopymoBaHHs ~ KOMIUIeKca  K;,  9KCIUTyaTalHOHHYIO
MPOU3BOAUTEIHHOCT Q, IS OYMCTHOTO KOMOAWHOBOTO
xoMmiuiekca KM142, B cocTaB KOMILIEKCa BXOAUT KOMOaiiH
IKIIID. PacuértHeie paHHBlE: BBIHUMAaeMas MOIIHOCTH
miacta m = 4 m; mmHa naBel L = 150 M; mmpuHa 3axBaTta
ourcTHOro KomOaitHa B, = 0,5 m; motHOCTH yrumsay = 1,4
T/M>; CKOPOCTH MOauN KoMOaitHaV, = 3,8 M/MUH; 3aTpaThl
BPEMEHH Ha BBIMOJHEHHE BCIIOMOTATENBHBIX Oleparui
(KOHIIEBBIX, MAHEBPOBBIX, IO 3a4MCTKe 3200s)t,, = 32 MUH
(32 ommH paboumii 1WKN); KOIQ(PHUIMEHT TOTOBHOCTH,
OTpaXKAIOIMUKA  ypOBEHb  HAAEKHOCTH  OOOpPYHAOBAHMS
komiutekcak, = 0,85; ko3pduIeHT HenpepbIBHOCTH
paboOThl  KOMILJICKCA, YYHUTHIBAIONIMA  TPOCTOM IO
OpraHU3aIMOHHBIM M DKCILIyaTAllMOHHBIM MpudYuHaM K, , =
0,88.

Paccunrate 1uomans paszpabareiBaemMoil rpyau 3abos S,
BpeMs IMKJIA 10 OTpaboTKe 320051 HA MIUPUHY OOJENKHU T,
YHCJIO NHKIOB 10 OTpaboTKe 3a00s Ha IMUPUHY KOJIbIIA
Kpenu n, KOIPPUIMEHT TEXHUYECKH  BO3MOXKHOM
HETIPEPHIBHOM  paboThl KOMIUIEKCa [0 MPOXOAKE U
COOPY)KEHHIO TOHHEIS Ky, — KOAPPUIIHEHT HETIPEPHIBHOCTH
paboThl KOMIUIEKCA B Tporecce skciutyatamun K,
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16.

17.

TEOPETUYECKYI0, TEXHHYECKYI0 M JKCIUIyaTallMOHHYIO
MPOU3BOJUTENBHOCTh MPOXOTYECKOTO LIMUTOBOTO
komiuiekca KIIIIIM-2,60. Pacu€rHpie naHHBIC: TIyOHMHA
BpE€3aHus JIONaThl B TPYHT AaHHO# kateropuu hf = 0,18 m;
quamerp mutaD,, = 2,59 M; BpeMs LukiIa Mo oTpaboTKe
3a00s1 Ha riyouny (hf) Bpesanus t, = 18 muH; mmpuHa
obnenxkuB = 0,75 M; HECOBMEIIEHHOE C pa3paboTKoit 32005
U APYTMMH OIEpalisM{A BpeMs Ha OTKATKy BaroHETOK U
nojauy OJ0KOB 00J€NKH tyy, = 12 MuH; BpeMs yCTaHOBKH
Konbla obxenku t,= 10 MHMH; HECOBMELIEHHOE BpeMs
TaMIIOHAXKHBIX PA00T tma,= 38 MHH; BpeMs IEpEIBHKKH
IIUTA Ha INMPHHY KOJbLA 00MeNKH th, = 6 MHH; Bpems
yCTpaHEHUsl OTKa30B 3a LUKI t,, = 3 MHUH/IMKI; BpeMs
IIPOCTOEB o 9KCIUTyaTallMOHHO-OPTaHU3a[IOHHBIM
npuarHaM (3a muki) t,, = 3 MUH.

PaccuuTaTh TEXHUYECKYIO M KCIUTyaTallHOHHYIO CKOPOCTb
Oypermst misa OypoBoro cranka bKI-2 ¢ OypuibHOi
ronmoBkoit — mepdoparopom [TI-1. Pacuéruwsie nanHbIE:
sHeprus yaapa nepgoparopaA = 98 JIx; wactora yaapos N
= 90 ¢'; ngmamerp mmypa d = 45 mM; Ko3dduIMEHT
kperoctu mopoa f = 19; mekpeMeHT 3aTyXaHUS SHEPrHU
cuwioBoro uMmnyibca @ = 0,03; rryOuna mmypa L = 4,4 m;
k03¢ ¢unuent roropuoctu K, = 0,88; uncino OypuibHBIX
MamuH Ha yctanoBke R = 2; K, = 0,8; cro#ikocTh pesia
(KOpoHKM) Ha OIHY 3aTOUYKy B = 25 m;cropocTh 0OpaTHOTO
Xo0Jla OypUIbHOW TOJIOBKHU,, =12 M/MHH; BpeMs 3aMEHBI
pesua (koponku) T, = 7 MUH; BpeMsi HaBeJieH!sI OypUITBHOM
MAaIllMHBI C OJHOTO HIMypa (CKBAXHWHBI) Ha Apyroi T, = 3
MUH; BpeMsl 3a0ypuBaHus mimypa (CKBaKUHBI) 1,5 = 1 MUH;
YHCII0 MWITYpoB B 3a00e M = 40; IINTENTbHOCTh CMEHBI | .y =
360 MuH; BpeMs Ha IMOATOTOBUTEIHHO-3aKJIIOYUTEIbHBIC
omepart  I,;, = 52 MUHH; BpeMs OPraHU3AIUOHHBIX
npoctoes T,, = 38 MUH; BpeMs 1eperoHa ycTaHoBKHU T, = 26
MUH.

PaccuuTarh TEXHUYECKYIO W KCIUTyaTalHOHHYIO CKOPOCTb
Oypenust ans OypoBoro cranka BK-2I1 ¢ OypwibHoi
rojoBkoi — nepdoparopom [IK-60A. Pacu€rHpie naHHBIE:
sHeprus yaapa nepdoparopaA = 95 JIx; gactora ynapos N
= 45 ¢%; mmamerp mmypa d = 56 mm; ko3hurmeHT
kpenoctd mopox f = 14; nekpeMeHT 3aTyxaHHsi SHEPIUH
cunoBoro ummyisca @ = 0,05; rrybuna mmypa L = 4,6 wm;
ko3 durment rorosuoctu K, = 0,89; uucno OypHIBHBIX
MamnH Ha ycraHoBke R = 2; K, = 0,8; cro#ikocTs pe3ia
(xopoHKM) Ha O/IHY 3aTO0uKy B =28 M; ;ckopocTh 06paTHOTO
XoJa OypUIbHOU TOJIOBKHU,, =16 M/MHH; BpeMs 3aMEHbI
pesta (kopoHku) T, = 5 MuUH; BpeMst HaBeJeH!s OypHUITbHOM
MaIlMHBI C OJHOTO IIIypa (CKBaXXHHBI) Ha apyroit T, = 1,5
MUH; BpeMsl 3a0ypHUBaHHA MIITypa (CKBaXHUHBI) |,; = 1 MUH;
YHUCIIO IIITYPOB B 3a00€ M = 44; IIATETLHOCTh CMEHBI | ) =
360 MuH; BpeMs Ha MOATOTOBUTEIHHO-3aKJIIOYUTEIbHBIC
omepauuu T,, = 44 MuH; BpeMs OpraHU3aHUOHHBIX
npocroes T,, =26 MuH; BpeMs nieperoHa ycranoBku T, = 30
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MHUH.
OnpenennuTs KCITyaTalMOHHYIO0 MPOU3BOAUTENHHOCTE Q,
npoxomuyeckoro kombaiHa 41112 co cTpedoBUAHBIM
UCTIOJIHUTEIBHBIM OpraHoM. McxomHble naHHbBIE: CKOPOCTh
nepeMenienns KopoHkuV, = 2,1 M/MUH; MIMpHUHA 3axBaTa
kopoHku B, = 0,95 M; MUHMManbHBIA AWaMETp KOPOHKHU
Dmin= 0,55 M; MakCHMaIbHbBIH qHaMETP KOPOHKU Dpa= 0,95
M; KO3(QPHUIHEHT UCTIOIB30BAHUS KOPOHKH 10 Auametpy K,
= 0,9; ceyenue BbIPAaOOTKU B MPOXOJAKE S,, = 15 Mm% war
ycTaHoBkH paMm kpemu | = 1 M; k03bGHuIueHT opranu3anum
pador K,, = 1,3; BpeMst HeCOBMEIICHHBIX BCIOMOTaTEIbHBIX
omepaumii T,, = 55 WMHH; BpemMs MNPOCTOEB IO
OKCITyaTallMOHHO-OPTaHM3AIMOHHBIM TIPUYUHAM T,, = 16
MUH; MPOJOJDKUTENBHOCTh CMEHBI T, = 6 4; Tmo; — Bpems
€KECMEHHOT0 TEXHHUYECKOTO OOCTY)KMBaHHUS KOMILIEKCa,
Thor = 0,5 wyaca; T,,— BpeMs peErilaMEHTHPOBAHHOIO
nepepsiBa, 71,, = 0,33 4daca.

PaccuuTarh TEXHUYECKYIO U KCIUTYaTalHOHHYIO CKOPOCTb
Oypenust ans OypoBoro cranka BKI-2 ¢ OypuibHoii
romoBkoit — mepdoparopom [TI-1. Pacuéruwsie nanHbIE:
sHeprus yaapa nepdoparopaA = 98 JIx; gactora ymapos N
= 90 ¢%; mmamerp mmypa d = 56 mm; k03huIEEHT
kpenoct nopoa f = 20; mekpeMeHT 3aTyXaHusi SHEPrHU
cuioBoro umiyibca @ = 0,03; nyouna mmypa L = 4,4 wm;
k03¢ ¢unuent roropuoctd K, = 0,86; uncino OypuiIbHBIX
MamMH Ha yctaHoBke R = 2; k, = 1; 0,8; 0,7 npu umcie
OypWJIbHBIX MaIllMH COOTBETCTBEHHO 1; 2; 3; CTOHKOCTB
pesma (KOpOHKM) Ha OJHY 3aTodyky B = 15 m; ckopocTs
oOpatHOro xoma V,, = 19M/ MHH BpeMs 3aMeHBl pe3la
(koponku) T, = 5 MwuH; Bpemsl HaBEIEHUS OypUIbLHOU
MAaIllMHBI C OJJHOTO IIypa (CKBaKHHBI) Ha Apyrou T, = 2
MUH; BpeMs 3a0ypUBaHHA IITypa (CKBaXHUHBI) T,; = 1 MUH;
YHCII0 MITYPOB B 3a00€ M = 34; IINTENbHOCTh CMEHBI | .y =
360 mMuH; BpeMs Ha IMOATOTOBUTEIHHO-3aKIIIOYUTEIbHBIC
omepauud T,, = 36 MuWH; BpeMs OpraHU3aLHOHHBIX
mpoctoeB T,, =28 MUH; BpeMs [TleperoHa yCTaHOBKH |, = 32
MUH.

PaccuuTaTh TEXHUYECKYIO U DKCIUTYaTal[HOHHYIO CKOPOCTh
Oypenust ans Oyposoro cranka IIBY-80M c¢ OypunbHoi
rosoBkoii — nepdoparopom [IK75A. PacuérHpie naHHbIe:
sHeprus ynapa nepdoparopaA = 176 [Ix; yactora yaapos N
= 37 ¢%; nmamerp mmypa d = 40 mm; kodhuIHEEeHT
kperoct nopox f = 16; nekpeMeHT 3aTyXaHusI SHEPrHU
cuioBoro umiyisca o = 0,04; rmyouna mmypa L = 20 m;
k03¢ ¢unment roropuoctu K, = 0,9; uncio OypuIIbHBIX
MammH Ha ycraHoBke R = 1; k, = 1; croiikocTs pesma
(KOpOHKM) Ha 0/1HY 3aT04Ky B = 20 M; BpeMs: HABUHUMBaHUS
onHoi mwranrd t, = 0,5 MuH; BpeMsl pa3BUHYUBAHUS OJTHOMN
mTaHry t, = 1 MuH; JumHa mwradry | = 1,22 M; BpeMs 3aMeHbl
pesua (kopoHku) T, = 4 MUH; BpeMs HaBelleHHUs OypUIbHOM
MAaIlMHBI C OJHOTO LIMypa (CKBaXKWHBI) Ha Apyrod T, = 5
MUH; BpeMsl 3a0ypuBaHHs miypa (CKBaxXuHbI) T,; = 1 MuH,
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21.

22.

23.

YHUCIIO MITYPOB B 3a00€ M = 14; MIUTETHHOCTh CMEHBI | ., =
360 mMuH; BpeMs Ha IMOATOTOBUTEILHO-3aKIIFOUUTEILHBIC
omeparuut T,, = 40 MuH; BpeMsS OpraHHU3AIMOHHBIX
npoctoes T,, = 60 MuH; BpeMs neperona yctanoBku T, = 30
MUH.

Paccuutate 1  mepeHocHoro mnepdopatopa II136B
MOIIHOCTh ~ yAapHoro MexaHmsmMa N,y,  MOIIHOCTb
MmexaHusma BpameHus N, cymmapHyro MomHocTh Ny,
VICNBbHBIA pacXod BO3AyXa ( M CKOPOCTh OypeHus u.
[Toctpouts rpaduku 3asucumocteit v = f (d) u v =T (o).
Pacuéranic naHHBIC:

Oneprus ynapa nopus -A, = 36 [Ix; yactota yaapos-n =
38,33 ¢'!; kpyTsmmit MomentM = 20H-M; yacTota
BpalleHus OypoBOro MHCTPyMEHTa - Ny, =1,54 ¢!, pacxoma
Bo3ayxa - Q = 2,8 M*/mMuH; quamerp mimypa-d = 32 mm,
OypuMast mopoJia — CpeJHe3EPHHUCTHIN MMeCUaHUK
(BpeMeHHOe conpoTUBIIeHHE pa3aaBiuBanuio 6= 12 Mlla).

Paccuurate ms  mepeHocHoro mnepdopatopa I1163B
MOIIHOCTh ~ yAapHoro MexaHmsmMa N,y,  MOIIHOCTb
MexaHusMma BpameHus N, cymmapHyro MomHOCcTb Ny,
YICNBHBIH pacxo] BO3AyXa ( M CKOPOCTb OypeHHs U.
[MToctpouts rpaduku 3asucumocreit v = f (d) u v=f (o).
PacuérHbie naHHbIC:

Oneprus ynapa nopmss -A,, = 63,74 JIxx; yacrora y1apos -
n =30 ¢™; kpyTsimmii MomentM = 26,93 H-m; gactota
BpalleHus OypoBOro MHCTPyMEHTa - Ny, =1,54 ¢!, pacxoma
BO3yXa - Q = 3,85 M*/mMun; nuamerp wmypa-d = 46 M,
OypuMasi mopojia — rpaHOJMOPUT (BpeMEHHOE
CONPOTHUBIIEHHE pa3AaBauBanuio 6= 95,3 Mlla).

PaccuntaTe OCHOBHBIE TIOKA3aTEIH, IPOU3BOAUTEIHHOCTD U
cKopocTh OypeHust OypoBoro cranka HKP100M ¢
nueBMoyaapaukom  I111105-2,4.  Pacué€rHple nmaHHBIE:
sueprust yaapa A = 93,2 JIx; yactoTa ymapos N = 28 ¢
muamerp gosnora d = 105 MM; KOI(PQHIHEHT KPEmOCTH
nopoxn f = 14; koaddurment nageHus CKOpocTr OypeHus ¢
riy6uHo# ckBaxcuHbl §=0,0004 m™"; riy6uHa ckBaxuHbI L
= 40 wm; xod(h¢urment roroBHocTH craHka kK, = 0,9;
CTOWKOCTh JOJIOTa Ha OAHY 3aTouky B = 15 m; Bpems
HaBUHYMBaHMUA OJHOW mtanrd 1, = 0,5 MmuH; Bpems
pa3BMHUYMBAHUA OHON mTaHru t, = 1 MuH; 1nMHa mTaxrH |
=1 m; Bpems 3aMeHEI 10J10Ta T, = 4 MUH; BpeMs HaBEACHUS
CTaHKa Ha CKBaXHWHY 1, = 4 MuH; BpeMms 3a0ypHBaHus
CKBAXMHBI T,; = 1 MHH; YHCIIO CKBaXXHH B 3a00e m = 14;
IUTUTEIBHOCTE CMEHBI 1., = 360 w™wH, BpeMs Ha
MOATOTOBUTEILHO-3aKI0YUTEIbHBIE onepatuu 1, = 20
MUH; BpeMsl OpraHM3alMOHHBIX MPOCTOEB T,, = 10 MuH;
BpeMms meperoHa cranka 1, = 20 MuH.
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25.

26.

OmnpenenuTs MalIMHHOE BpeMs paboTHl KoMOaiHa 110
noObrue t, KOA(QQUIMEHT COBEPIICHCTBA CXEMBI PaOOTHI
o0OopynoBaHHs  KOMIUIGKca K,  9KCIUTyaTalIOHHYIO
MPOU3BOJUTENBHOCT Q, IS OYHUCTHOTO KOMOANHOBOI'O
komiiekca KM138, B cocTaB KoMImiekca BXOIUT KOMOaiH
PKV13. PacuérHple nmaHHble: BBEIHMMaeMass MOIIHOCTD
miacta m = 1,8 m; muHa maBel L = 180 M; mmpuHa 3axBaTta
ounctHoro kombaitna B, = 0,63 m; mmotHocTh yrosy = 1,35
T/MS; CKOpPOCTh Tojlaum KomOaiiHaV, = 5 M/MHH; 3aTpaThl
BPEMEHH Ha BBIMIOJHEHNE BCIIOMOTATEIbHBIX OIepaIlHid
(KOHIIEBBIX, MAaHEBPOBBIX, IO 3a4UCTKe 3a00s)t,, = 30 MuH
(3a ommH paboumii I1MKN); KOID(HUIMEHT TOTOBHOCTH,
OTpaKAaIOIIMH  ypOBEHb  HAA&KHOCTH  OOOpYAOBaHUS
komiutekcak, = 0,82; ko3(pQHUIMEHT HENPEePHIBHOCTH
pabOTBl  KOMILJICKCA, YYHUTHIBAIOUIMA  NPOCTOM IO
OpraHU3aI[MOHHBIM M DKCILIyaTAllMOHHBIM MpuYuHaMm K, , =
0,90.

Paccunrates muromans paspabareiBaemoil rpyam 3abos S,
BpeMsl IUKJIa [0 OTpaboTKe 32005 Ha MIUPUHY O0AENKUT ,,
YUCIIO THKIOB IO OTpabdOTKe 3a00d Ha IIUPHHY KOJIbIlA
Kpenu n, KOIPPUIMEHT TEXHUYECKH  BO3MOXKHOM
HETPEPHIBHOM  paboOThl KOMILIEKCa 10 MPOXOAKE U
COOPY)KEHHIO TOHHEIS Ky, — KOO PUIIMEHT HETIPEPHIBHOCTH
paboThl KOMIUIEKCA B Tpolecce HSKciuryatanuu K,
TEOPETUYECKYI0, TEXHUYECKYI0 M JKCILTyaTallMOHHYIO
MPOU3BOJUTENBHOCTh MPOXOTYECKOTO LIMUTOBOTO
komruiekca KT1-5,60. PacuérHpie naHHBIE: TIyOMHA
BpE€3aHus JIONaThl B TPYHT AaHHO# kateropuu hf = 0,25 m;
quamerp mutaD,, = 5,63 M; BpeMs IUKIA 110 OTPabOTKe
3a00s1 Ha ryouny (hf) Bpesanus t, = 16 muH; mmpuHa
obnenkuB = 0,75 M; HECOBMEIIEHHOE C pa3paboTKoN 32005
W JIPYTMMHU OIEpalMsIMH BpeMs Ha OTKATKy BaroHETOK W
nojauy 6J0KOB 00J€NKH tyy, = 20 MUH; BpeMs yCTaHOBKH
Konbla obxenku t,,= 10 MUH; HE COBMEILEHHOE BpeMs
TaMIOHAXHBIX PabOT tma,= 40 MHH; Bpems TepeaBHKKH
IIMTa Ha INUPUHY KoJbla OOAENKH thepy = 4 MHH; Bpems
YCTpaHEHUs OTKa30B 3a LMKI t, = 2 MUH/IMKI; BpeMs
MPOCTOEB o AKCILTyaTallMOHHO-OPTaHU3aIIMOHHBIM
npuarHaM (3a ki) t,, = 3 MUH.

Paccuurate mis mepeHocHoro mepdopartopa I1163B
MOIHOCTh ~ yzJapHoro  Mmexanusma N,y  MOIIHOCTB
mexaHusma BpameHus N, cymmapHyro momHocTh Ny,
YAENbHBIA pacxoll BO3ayxXa ( M CKOPOCTh OypeHHs U.
[Toctpouts rpaduku 3aBucumocreit v = f (d) u v =f (o).

PacuéTHrpie maHHabIe:

Oneprus ynapa nopmss -A,, = 63,74 JIxx; yacrora y1apos -
n =30 ¢™; kpyrsimmii MomentM = 26,93 H-m; gactora
BpalleHUs OypoBOIro MHCTpyMeHTa - Ng, =1,03 ¢’'; pacxona
Bo31yXa - Q = 3,85 M*/Mun; nuamerp mmypa-d = 42 Mwm,
Oypumast mopoja — 6aKkanbCKUi KBapUUT (BpEMEHHOE
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CoIpoTHBIIeHHE pazaaBnuBanuio 6= 190 Mlla).

Paccunrate i mepenocHoro mnepdopartopa III163B
MOIIHOCTh ~ yAapHoro MexaHmsma N,,,  MOIIHOCTb
MexaHu3ma Bpamienus N, cymmapHyro MomHOCTh Ny,
YACTBHBIA pacxoll BO3AyxXa ( M CKOPOCTh OypeHHs U.
[Toctpouts rpaduku 3asucumocteit v = f (d) u v =T (o).
PacuéTHpie maHHbIC:

Oneprus ynapa nopmss -A, = 63,74 JIxx; yacrora y1apos -
n =30 ¢™; kpyTsmmii MomentM = 26,93 H-m; gacTota
BpallleHHs1 OypoBOro HHCTpyMeHTa - Ng, =1,03 ¢! pacxoma
BO3ayXa - Q = 3,85 M*/mMum; nuamerp wmypa-d = 40 v,
OypuMmast mopo/ia — KpUCTAIUTHYECKUH CHIAEPUT (BpEMEHHOE
COTPOTHBIIEHHE pa3aaBauBanuio 6= 139 MIla).

OnpenenuTts KCIUTyaTalMOHHYIO MPOU3BOAUTENBHOCTE Q,
npoxomadeckoro komOaitnHa ITIKC co crpemoBumHbIM
WCIIOJTHUTENBHBIM OpraHoM. VcxXo/iHble JaHHBIE: CKOPOCTh
nepemenieans koponkuV, = 0,01 wM/c; mmpuHa 3axBaTa
koponka B, = 0,8 M; MUHMManbHBIH AWaMETP KOPOHKHU
Dmin= 0,5 M; MakCUMabHBIA AHaMeTP KOPOHKH Dpg= 0,9
M; KO3 PHUIIHMEHT UCTIONB30BaHUS KOPOHKH 10 AuameTpy K,
= 0,9; ceueHne BBIPAOOTKH B MPOXOAKE S,, = 12 MZ; mar
ycTaHoBKH paM Kpen | = 1 M; K03 pUIIMEeHT opraHu3aiiu
pador K,, = 1,2; BpeMs HeCOBMEILECHHBIX BCIOMOTaTEIbHBIX
omeparmii  T,, = 45 M™MwWH; BpeMs TPOCTOEB IO
9KCIUTyaTallMOHHO-OPTaHU3allMOHHBIM NpUYMHaM T,, = 8
MUH; TPOJIOJDKUTENBHOCTE CMEHBI T, = 6 u; Tpmo; — Bpems
€KECMEHHOI0 TEXHHUYECKOTO OOCIYKMBaHHUS KOMIUIEKCa,
Thor = 0,5 waca; T,,—~ BpeMs pErlaMEHTHPOBAHHOIO
nepepsisa, T, = 0,33 yaca.

Paccuurates gns mepeHocHoro mepdoparopa [1I154B1
MOIIHOCTh ~ yzJapHoro Mexanusma N,y  MOIIHOCTb
mexaHusma BpameHus N, cymmaphyro momHocTh Ny,
VIENbHBIA PacXox BO3AyXa ( M CKOPOCTb OypeHus u.
IMToctpouts rpaduku 3asucumocreit v = f (d) u v = (o).
PacuéTtHpie maHnbIe:

Oneprus yaapa nopmns -A,, = 55,5 JIxk; yacToTa y1apos - N
= 39,16 C'l; kpyTsammit MoMeHTM = 29,43 H-M; gactoTa
BpallleHus OypoBOIro MHCTpyMeHTa - Ng, =1,03 c¢’'; pacxona
Bo3ayXa - Q = 4,1 M*/mun; quamerp mmypa-d = 40 mm,
OypuMas mopojia — CEPUIMTU3NPOBAHHEIN 1radas
(BpeMeHHOE CONPOTUBJICHUE pa3iaBinBanuio o= 107
MITa).

PaccunTaTh TEXHMUYECKYIO H DKCIUIYaTallMOHHYIO CKOPOCTb
Oypenuss mmsa Oypooro cramka BbK-2I1 ¢ OypunbHOi
ronoBkoil — nepdoparopom [IK60A. Pacuérnbie nanusbie:
sHeprus ynapa nepgoparopaA = 95 JIxx; yactora yaapos N
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= 45 ¢, ngmamerp mmypa d = 45 mM; ko3dduIMEHT
kpernoctu mopoxa T = 10; mekpeMeHT 3aTyxaHWs SHEPTHU
cuoBoro mmirynbca @ = 0,05; rirybuna mmypa L = 3,8 wm;
k03¢ ¢unueHt roropuoctu K, = 0,9; umcino OypuIIBHBIX
MallMH Ha ycTaHOBKe R = 2;ckopocTth 0OpaTHOTO Xomia
OypUIIBHOM TOJOBKUY,, =13 m/muH; K, = 0,8; cToWKOCTh
pestia (KOpOHKH) Ha OJIHY 3aTOUKy B = 15 M; Bpemst 3ameHbI
pe3ua (kopoHku) T, = 7 MUH; BpeMsl HaBeJIcHUsI OypUITBHOM
MaIIMHBI C OJJHOTO mImypa (CKBaKMHBI) Ha apyroi T, = 3
MUH; BpeMsl 3a0ypHUBaHHA MITypa (CKBaXHUHBI) T,; = 1 MUH;
YHUCIIO MITYpoB B 3a00e M = 30; MIUTETHHOCTh CMEHBI | .,y =
360 mMuH; BpeMs Ha IMOATOTOBUTEIIHLHO-3aKIIFOUUTEILHBIC
omeparuui 1,, = 42 WMHH; BpeMs OpraHU3AIMOHHBIX
mpoctoeB T,, = 34 MUH; BpeMs IeperoHa yCTaHOBKH |, = 28
MUH.




0) Iopsinok npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATE]H U KPUTEPUH OLIEHUBAHUS

IIpomexxyrounas arrecraius o nucnuminae «[OPHBIE MAIIIMHBI 1 ObOPY JIOBAHUE
INOA3EMHBIX I'OPHBIX PABOT » BknrodaeT TeOpeTHUECKHE BOIPOCHI, TO3BOJIAIONINE OLEHUTh
YPOBEHBb YCBOCHUS 00yUaloIIMMUCS 3HAHUH, U IPAKTUUECKUE 3aJaHNs1, BEISIBISIOUINE CTETICHb
c(hOpMHUPOBAaHHOCTH YMEHHUH H BIaJIeHUH, IPOBOAUTCA B GOPME IK3aMEHA.

OK3aMeH 10 JaHHOW AUCIMIUIHHE MPOBOJUTCS B YCTHOHN (hopMe 1Mo TeOPEeTHISCKUM BOIIPOCAM.
IMoka3zaTe/in M KPUTEPUHU OLIEHNBAHUSI 3a4eTa:

— Ha OIEHKY «OTJINYHO» — O0YJAIOIIHUNCS JeMOHCTPUPYET YPOBEHD C(HOPMHUPOBAHHOCTH KOMIIETEHITHI
BBIIIIC TOPOT'OBOTO: OCHOBHBIE 3HAHUSI, YMEHUSI OCBOSHBI, HO JOMYCKATCS HE3HAYUTEIbHBIC ONIHOKH,
HETOYHOCTH, 3aTPYAHECHUS MPU aHATUTHUECKUX ONEPALUIX, IEPEHOCE 3HAHUN U YMEHUI Ha HOBBIE,
HECTaH/IAPTHBIE CUTYAIIH.

— Ha OLIEHKY «Y10BJIETBOPUTEIbHO» — 00Y4aIOLINICS IEMOHCTPUpYeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MaTepHaa, J0IyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET MOKa3aTh MHTEIJICKTyaIbHbIE
HaBBIKH PEIIeHUs MPOCTHIX 3ajad.

6) HOpﬂ)IOK NMpoBE€ACHUA HpOMeHCYTO‘lHOﬁ aTTeCTalluy, NMOKa3aTe/JIn U KPUTCPUH
OICHUBAHUA:

[IpomexyTouHas arTecTanys Mo JUCHMITINHE «/MHAMIKA TOPHBIX MAaIIMH» BKIIOYaeT
TEOPETUYECKUE BOIPOCHI, O3BOJIIOLINE OLEHUTh YPOBEHb YCBOCHHUS 00Y4aIOLIMMUCS 3HAHUI,
BBISBJISIIOIINE CTEIIEHb COPMUPOBAHHOCTH YMEHUH U BIaJIeHUH, IPOBOIUTCS B OpMeE 3K3aMeHa

JK3aMeH T10 JAHHOW JUCIUILIMHE TIPOBOIUTCS B YCTHOM popMe 10 SK3aMEHAIMOHHBIM OnIeTam,
KaKJIBIN M3 KOTOPBIX BKIIFOUAET 2 TEOPETUUECKUX BOTIPOCA M OHO MPAKTUIECKOE 3aJaHHeE.

IToxka3arenu u KPUTECPUHA OICHUBAHUA IK3aMEHa:

— Ha OLIEHKY «OTJHYHO» (5 6ai10B) — 00YyJatOLIHIACS IEMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U INTyOOKOe 3HaHUE yueOHOTro
Marepuaia, CBOOOIHO BBIMOJHSET MPAKTUUYECKUE 3aJaHNs1, CBOOOIHO ONEpUpyeT 3HAHUSAMH, YMEHUSIMH,
NPUMEHSET UX B CUTYalMsIX MOBBIILIEHHOH CI0XHOCTH.

— Ha OIICHKY «X0opomIo» (4 6ayia) — 00y4aroIIUiACs TEMOHCTPUPYET CPEIHUHN YPOBCHb
c(hOpMHUPOBAHHOCTH KOMIICTCHITUI: OCHOBHBIC 3HAHUSI, YMEHHS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYUTCIIbHBIC OIIH/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IPU AHAJIMTUYCCKUX OIICpalUiIX, ICPEHOCE 3HAHUN
W YMCHUH Ha HOBbIC, HECTAHAPTHBIC CUTYAIlHH.

— Ha OIEHKY «yAOBJIETBOPUTEIbHO» (3 6amia) — 00yJaronuiics AeMOHCTPUPYET MMOPOTOBBI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETCHIIUH: B X0/1€ KOHTPOJIBHBIX MEPOTIPUATHII JOMYCKAIOTCS OIIUOKH,
IMPOABIIACTCA OTCYTCTBUC OTACIIBHBIX 3H3HI/II>1, YMeHI/Iﬁ, HaBBIKOB, o6yqa}01um‘/'1c;{ HUCIIBITBIBACT
3HAYUTENBHBIE 3aTPYAHEHNS IIPH ONIEPUPOBAHUY 3HAHUSAMHU M YMEHHUSMH IIPHU UX NIEPEHOCE HA HOBBIE
CUTYaIUH.

— Ha OLICHKY «Hey/10BJIeTBOPUTEJILHO» (2 6aiia) — 00ydaronumiics JeMoHCTpupyeT 3HaHus He Oomnee 20%
TEOPETUIECKOr0 MaTepHala, JIOIyCKaeT CYIIeCTBEHHbIC ONIMOKHU, HE MOXKET MOKa3aTh HHTEIICKTYalbHbIE
HaBBIKM PEIICHUsI TPOCTHIX 3a/1a4.



— Ha OIICHKY «HEYAOBJIETBOPUTEILHO» (1 Oaynt) — o0yJaromuiics He MOXKET ITOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOU3BEACHUS U 00BACHEHHS MHGOPMAITUH, HE MOXKET ITOKA3aTh HHTEIUICKTYaTbHbIC HABBIKU PEIICHUS
MPOCTHIX 3aJ1aY.

I[J'I}I IMMPOBCACHUSA KOHTPOJIA 3HaHPII>'I, yMeHI/Iﬁ 1 HAaBBIKOB CTYJACHTOB I10 JUCHHUIUINHE pa3pa60TaHI>I:
— TEOPETHUCCKHUE BOIIPOCHI 11 CAMOKOHTPOJIA ITPU IMMOATOTOBKE K OK3aMCHY,
— JK3aMCHAIlMOHHBIC 6I/IJ'ICTBI;

— 3JIEKTPOHHBIC OJIAHKU TECTOBBIX 3a/IaHUH JIJIS POBEIICHUS BXOHOTO M TEKYIIErO KOHTPOJIS, & TAKXKE
HUTOTOBOH NPOMEXYTOUHON aTTECTALIMH 10 AUCLUILINHE;

— DJICKTPOHHBIC OJIaHKH TECTOBOIO KOHTPOJIA IIpHU NIPOBEACHUHU Ha60paTOpHI)IX pa60T



