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OIIEHOYHBIE CPEJICTBA JJI IPOBEJEHUS MPOMEXYTOYHOM
ATTECTAIIMA OBYYAIOIIIUXCS MO JUCHUITVIMHE (MOAYJIIO)

1. O0wue cBeaeHus

1. | Kadenpa ["opHoro nena, Hayk 0 3emiie U MPUPOA000YCTpOIiCcTBA
2. | CneunanbHOCTh 21.05.04 T'opHoe neno

3. | Cneunanuzanus Ne2 TlonzemHast pazpaboTKa pyIHBIX MECTOPOKACHHUH
4. | JucuumuinHa (MO1ynb) ["opHbIe MalIMHBI U 000PYIOBaHHE

5. | ®opma oOydeHus 3a04Has

6. | l'ox Habopa 2017

2. IlepevyeHb KoMNeTeHUM

— CIocoOHOCTH BbIOMpaTh W (WiIM) pa3pabaTbiBaTh OOecleYeHHEe HMHTErPUPOBAHHBIX
TEXHOJIOTUYECKUX CHCTEM JKCIUTyaTallMOHHOW pa3BeAKH, TOObIUM M MepepabOTKU TBEPABIX MOJIE3HBIX
HCKOTIAEMBIX, a TaKKe MPEINPUATH 1O CTPOUTENBCTBY M OKCIUTyaTallMd IOJ3E€MHBIX OOBEKTOB
TEXHUYECKUMU CPEJICTBAMU C BBICOKMM ypOBHEM aBToMaTtu3auuu ynpasieHus (OIIK-8);

— TOTOBHOCTh BBINOJHATH KOMIUIEKCHOE OOOCHOBAaHHE TEXHOJIOTMH U MeXaHHW3alluu

pa3paboTKU PYAHBIX MECTOPOXKACHUH ToNie3HbIX uckomaembix ([TICK-2.2).




3. KpuTeplm H NMMOKa3aTe/JIN OIICHUBaAHUA KOMHeTeHIlI/Iﬁ Ha pa3/iMYHbIX 3TallaxX uX (l)Ole/I OBaHHUHA

Otan GpopMupoBaHUs

Kpurepuu u nokaszarenu o1ieHUBaHMUS] KOMIIETEHIUI

@OopMBI KOHTPOJIA

®opmupyemas
KOMIETEHINH (pa3elibl, TEMbI 3HaTh: YMmeTb: Bnaners: c(OpPMHPOBAHHOCTH
KOMIETEHIUS o
JMCHUTUINHBI) KOMIETEHIIUH
1. Kuaaccnpukxanmsi ropHbIX OIIK-8 KJIaCCU(UKAIIIO TOPHBIX OIIPENENATh KJlace, OCHOBHBIMH Tect
MAIIMH M 000pyl10BaHUS U I1CK-2.2 MalIUH 110 PA3INIHbIM Ha3HAYEHUE U POJib | TEPMUHAMHU U
npeabsiBjisieMble K HUM NpU3HAKAM U TOPHBIX MAIlIUH U MOHATUSAMH O TOPHBIX
Tpe0oBaHMus. IIpeIbABISEMbIE K HUM 00opyI0BaHuUs B MalluHax U
TpeOOBaHUS, TIOHATHE TEXHOJIOTMYECKON 00opyI0BaHUHU
MEXaHHUUYECKUX LI 110
XapaKTepUCTUK, OCHOBBI TEXHUYECKUM
MO/IETTUPOBAHUS PaOOTHI XapaKTepUCTUKAM U
MAIlIUH ¥ UX BHEIIHEMY BUIY
KOHCTPYHPOBaHHUE
1. Mammunsb! A5 OypeHus. OIIK-8 KJ1accu(UKaIHIO, IIPOU3BOJUTD PACUET | METOJAUKOMN VCTHBIH onpoc Ha
IICK-2.2 HazHauyeHHe U | OCHOBHBIX ONPEACIICHUS U ITOHMMAaHUE TEPMUHOB,
IrpynmnoBas AIUCKYCCUsL
CTPYKTYpHBIE 1 | MTapaMeTpoB MAIllMH | pacyeTa OCHOBHBIX Py Yy
111 OypeHHs napaMeTpoB MallluH
NPUHIUIHATBHBIE — CXEMBI
111 OypeHHs
OypWJIBHBIX ~ MaIllMH  C

MEXaHUYECKUM u
¢bu3nIecKuM BO3JCHCTBUEM
pa3pyaroIero
UHCTPYMEHTa Ha MOPOJY,
KOHCTPYKTUBHBIE
0COOEHHOCTH MAIINH IS
BpalaTeNbHOro0, YAapHOTO,
yIapHO-BpaIIaTeILHOTO U
BpalaTeIbHO-YIaPHOTO
OypeHus




3. MammHbl 115 3apsAAKH. OIIK-8 KJ1accu(UKaIHIO, IIPOU3BOJUTH PAcyeT | METOAUKON
IICK-2.2 Ha3Ha4YeHUE U | OCHOBHBIX ONPEACIICHUS U

CTPYKTYpHBIE CXEMBI | TapaMeTpoB pacueTa OCHOBHBIX
3apsIIHBIX MAIlliH, | 3apAJHBIX  MAIllUH, | TapaMeTpOB MaIINH
NPUHIUIHAAIBHBIE CXeMbI U | ONPeAeTsITh TUISL 3apSIKA
KOHCTPYKTHBHBIE MIPOU3BOIUTEIHHOCTD
0COOEHHOCTH 3apsAHBIX | U 9((EeKTUBHOCTD
MaIluH 3apsIHBIX MAIIUH

4. BbleMO4YHO-IOTPY304HbIEe OIIK-8 KJ1accu(puKaIuio, OTIPEAETATD METOAaMU

MAIIMHBI. I1CK-2.2 Ha3HA4YCHUE U CTPYKTYPHBIC | ONITUMAJILHBIC OIpelIeIeHUS U
CXeMBl  TOTPY30UHBIX H | TApaMeTphl pacueTa OCHOBHBIX
MOTPY30YHO-TPAHCIIOPTHBIX | MIOTPY304HO- napaMeTpoB
MaIllvH, UX | TPAHCIIOPTHBIX MOTPY304YHO-
KOHCTPYKTHBHBIE MalluH TPaHCIOPTHBIXMAIIHH
O0COOEHHOCTH ¥ OCHOBHBIE
pacueTHbIe
XapaKTePUCTUKU

5. BpleMOYHO-TPAHCNIOPTHBIE OIIK-8 KJ1accu(UKaIHIo, paccuuThIBaTh METOIUKOH VCTHBIH onpoc Ha

MAaIINHBL I1CK-2.2 Ha3Ha4YCHUE U | OCHOBHBIE OIIpEIEIICHUS [OHUMaHHE TCPMUHOB
CTPYKTYpHBIE CXEMBI | TapaMeTpsl MIPOU3BOIUTEIHHOCTH
TPAHCIOPTHBIX MaIlliH, | CAMOXOJHBIX MAIlluH, | U 3G PEeKTUBHOCTH
NPUHIUIHAIBHBIE CXeMbl U | KOHBEHEPHOTO U | TPAaHCTIOPTHBIX
KOHCTPYKTHBHBIE JIOKOMOTHUBHOTO MaIluH
0COOEHHOCTH TpaHCHIOpTa
TPAHCHOPTHBIX MAIIUH

6. MammHbI 1J1s1 OIIK-8 KJ1accu(UKaIHIO, paccYuTHIBAThH METOJUKAMHU

THAPOMeEXaHU3aAL UK I1CK-2.2 Ha3Ha4YCHUE U | OCHOBHBIE OIpeIeIcHUs
CTPYKTYpHBIE CXEMBI | TapaMeTphl MAlllUH | IPOU3BOIUTEIHHOCTH
MaIlMH JUIS  KPEIUICHUS | JUIsl KpeIUIeHUs u 3QdexkTuBHOCTH
BBIPAaOOTOK, BBIPAaOOTOK MalluH s

MPUHOUITNAIILHBIC CXCMbBI U

KpETUIEHUS




KOHCTPYKTHBHBIC
0COOEHHOCTH MaIlUH JUIS
KpEeTJICHUsI BEIPA0OTOK

BBIPAaOOTOK

7. BcnomorarenbHble OIIK-8 KJ1acCU(UKAIIIO U | IPOBOJUTH OLEHKY | OCHOBAMH OLICHKHU
MAaIINHBL I1CK-2.2 Ha3Ha4YCHUE TEXHOJIOTMYECKOM TEXHOJIOTMYECKOMN
BCIIOMOTATENBHBIX MalInH, | 3(pheKTuBHOCTH 3pPEeKTUBHOCTH
KOHCTPYKTHBHBIE BCIIOMOTaTEJIbHBIX BCIIOMOTATEJIbHBIX
0COOEHHOCTH MalluH MariuH
BCIIOMOTATEJIbHBIX MAITUH
8. CraunoHapHbie MAIIUHBI U OIIK-8 Knaccudukarms, OTIpEeNETATh METOIaMHU VCTHBIH orpoc Ha
YCTAaHOBKH. I1CK-2.2 Ha3HAuY€HHE, CTPYKTYpHbIE | ONTHUMAJIbHbIE OTpeeNeHUs NOHUMaHUE TCPMUHOB,
CXEMBI u OCHOBHBIE | TAPaMETPbI ONTHMAaJIbHbIX powmanc
XapPAaKTEPUCTHKH U PEKUMBI | CTAIIHOHAPHBIX apamMeTpoB TIPC3CHTALMCH.
pabOTBl  BOJOOTIMBHBIX, | MAIIMH U YCTAHOBOK | CTAIIMOHAPHBIX
BEHTHJIATOPHBIX, MAIlIMH ¥ YCTaHOBOK
KOMIIPECCOPHBIX u
NONBEMHBIX ~ MAllUH |
YCTaHOBOK
9. CuiioBO€ 000py10BaHue OIIK-8 OCHOBBI SKCIUTyaTallM | ONPEAEIATh METO/aMHU pacuéra
TOPHBIX MAIIIKH. I1CK-2.2 TOPHBIX MalluH U | OLICHUBATH OCHOBHBIX
o0opynoBaHus, TEXHHUYECKOE nokasarenen
Ha/IKHOCTH MAIlliH, | COCTOSIHUE U Ha/IeKHOCTH,
cucreMy TOuP MamuH ¥ | HAAEKHOCTh MAIIMH | TPOU3BOAUTEIHLHOCTH
o0opynoBaHus u 3QdexkTuBHOCTH
MaIlliH B TOPHO-
JI00BIBAIOIIIEM
IIPOM3BOJICTBE
10. DkcrmiyaranMsi TOPHBIX OIIK-8 OCHOBBI SKCIUTyaTalluM | ONIPEAETATh METO/JaMU pacuéTa Konrponsnas pabora
MAILIUH U 000py10BaHUSI. I1CK-2.2 TOPHBIX MalIiH U | OLICHUBATh OCHOBHBIX
o0opynoBaHus, TEXHHUYECKOE nokasarenen




HA/IKHOCTH MaIlliH, | COCTOSIHUE U Ha/IeKHOCTH,
cucreMy TOuP MamuH ¥ | HAAEKHOCTh MAIIMH | IPOU3BOAUTEILHOCTH
o0opynoBaHus u 3QdexkTuBHOCTH
MaIlliH B TOPHO-
I00BIBAIOIIIEM
MIPOM3BOJICTBE




4. KpnTepnn H IIKAJbl OHCHUBAHUA

4.1 Tecr
ITpoLieHT IpaBUIBHBIX OTBETOB Jo 60 61-80 81-100
KonnyectBo 0ansoB 3a OTBETHI 0 1 2

4.2 3ananue Ha NOHUMAaHHE TEPMHHOB

IIpoLieHT NIpaBUIBHBIX OTBETOB o 60 61-80 81-100

KonuuectBo 0aJUI0B 32 OTBETHI 0 1 2

4.3 KontpoJanHasi padora

40 0ayuIOoB BBICTABIACTCS, €CIIM CTYACHT PEIIWI BCE PEKOMCHIOBAHHBIC
3a/1auu, MPABMWIBHO HM3JIOKUJI BCE BAPUAHTHI UX PEIICHUS, apTYMEHTUPOBAB UX, C
00s13aTEIPHON CCHUTKOM Ha COOTBETCTBYIOIIME HOPMATHUBHI (€CIIH TIO COACPIKAHUTO
3TO HEOOXOAMMO).

20 0amioB BBICTABISIETCS, €CJIM CTYIEHT pemui He wMeHee 85%
PEKOMEHJIOBAaHHBIX 3a7a4, MPaBUIBLHO W3JI0XKWI BCE BapHUAHTHI PEHICHUS,
apryMEHTHUPOBAB WX, C 00s13aTEIHHOM CCHIJIKON Ha COOTBETCTBYIOIINE HOPMATHBEI
(ecu 10 CoaepKAHMIO 3TO HEOOXOIUMO).

10 OGamia BbICTAaBIs€TCA, €CIM CTYJAEHT pemwn He MeHee 65%
PEKOMEHJIOBAaHHBIX 3a7a4, TPAaBWIHHO W3JIOKHUI BCE BApUAHTHI WX PEIICHUS,
apryMEHTHUPOBAB X, C 00513aTEILHOMN CCHIJTKON Ha COOTBETCTBYIOIINE HOPMATHUBEI
(ecu 10 CoaePKAHMIO 3TO HEOOXOIUMO).

0 GamnmoB - ecnu CTyIeHT BbImoJgHWI MeHee 50% 3amgaHus, W/uiau HEBEPHO
yKa3aJl BApUAHTHI PEIICHUS.

4.4 KpnTeplm OIIC€HKHU BBICTYIVICHUE CTYACHTOB C T0KJIaJ10M

basbl XapaKTepUCTHKHU 0TBETA CTYIeHTa

5 - CTYZICHT TJTyOOKO M BCECTOPOHHE YCBOWII MTPOOIIEMY;

- YBEPEHHO, JIOTUYHO, TIOCIIE0BATEIHHO U TPAMOTHO €T0 M3JIaraer;

- Oomupasch Ha 3HAHWS OCHOBHOW U JOMOJHUTEIBLHOW JIUTEPATYphl, TECHO
MPUBSI3bIBACT YCBOCHHBIC HAYUHBIC MOJIOKCHHSI C TIPAKTHYCCKON JICITEIbHOCTHIO;

- yMeJI0 00OCHOBBIBAET M aPTYMEHTHPYET BBIBUTAEMbIC UM HJICH,

- JIeNIaeT BBIBOJLI U 0000IICHNS;

- CBOOOIHO BiaAEET NOHATUIMU

4 - CTYIEHT TBEPAO YCBOWJ TE€MY, TPAMOTHO U TIO CYILIECTBY M3JIaraeT ee, OMupasich
HA 3HAHUS OCHOBHOW JIUTEPaTYpHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEIH;

- YBSI3BIBAET YCBOCHHBIC 3HAHMSI C IPAKTHUECKON JEATeIbHOCTHIO;

- aQprYMEHTHPYET Hay4HbIC TOJIOKEHUS;

- JIeJIaeT BBIBOJbLI U 0000IICHNS;

- BJIaJIEET CUCTEMOM OCHOBHBIX MOHSITHUHI

2 - TeMa pacKpbiTa HEAOCTATOYHO YETKO M IIOJHO, TO €CTh CTYAEHT OCBOMII
npo0iieMy, MO CYIIECTBY H3JaraeT e€e, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPBL;

- JIOITyCKaeT HEeCYIIECTBEHHbIEC OIMOKH U HETOUHOCTH;
- UCHIBITHIBACT 3aTPYAHECHUS B IPAKTUYECKOM IIPUMEHEHNUY 3HAHUM;
- c1a00 apryMeHTHPYET HayuHbIe OJIOKECHHUS;




- 3aTpyAHsAETCS B (JOPMYJIMPOBAHUH BBHIBOJIOB U 0000IIEHNI];
- JACTHUYHO BJIaJIE€T CUCTEMOH ITOHSITUN

1 - CTYZICHT HE YCBOWJI 3HAUUTEIBHOMN YacTH MpoOIEMBI;

- HE MOKET apTyMEHTHUPOBATh HayYHBIC MTOJI0KCHHUS,
- He (popMyIHUpyeT BHIBOJIOB U 000OIICHHUI;
- HE BIIAJICeT MOHITHIHBIM amlmmapaToM

- IOTTyCKAET CYILECTBEHHBIE OMIMOKU ¥ HETOYHOCTH MIPU PACCMOTPEHUH €€;
- HCTIBITBIBAET TPYIHOCTH B MPAKTUYECKOM IIPUMEHEHUH 3HAHMI;

4.5 Ilpe3eHTanus (KpUTEPHH OLEHKH MPe3eHTALNH)

CTpykTypa npe3eHTanumn

MaxkcuMmajabHOe
KOJHNYECTBO 0aJ1710B

Conepxanue

CdopmynupoBana 1esb paboTh 0,5

[ToHsTHBI 3371291 U X0 paOOTHI 0,5

Wudopmarnyst n3noxeHa NoJIHO U YETKO 0,5

Wnmoctpanyy ycuauBaroT 3QGEKT BOCIIPUATHS TEKCTOBOW YacTH 0,5

uHbopMaIuu

CrenaHbl BEIBOJIBI 0,5

Od¢opmiieHne npe3eHTAIMT

Enuaetii ctune ogopmiieHus 0,5

Tekcrt nerko unraercs, PoH coyeTaercsi ¢ TEKCTOM U rpaduKon 0,5

Bce mapamerpsl mpudra xopoio moxoOpansl, pazmep mpudra 0,5

ONTUMAJILHBIN M OJIMHAKOBBIN Ha BCEX Cllaiiiax

KitoueBble c10Ba B TEKCTE BBIJICIECHBI 0,5

dddexT npe3eHTALIUMN

OOm1ee BrieyaTIeHue OT MPOCMOTPA MPE3ECHTALUU 0,5
MaxkcuMaJibHOE KOJIMYeCTBO 0217108 5

4.6 I'pynnoBas auckyccus (yCTHbIE 00CyKIeHUS MP00JeMbl WIH CUTYAI[UH)

Kpurtepuu oneHuBanus

Banasl

® 00yJarOIUICS OpUEHTUPYETCS B TMpoOieme OoOCYKIEHHS, TPaMOTHO
BBICKa3bIBa€T U  OOOCHOBBIBACT  CBOM  CYKJIEHHUS,  BIIaJeeT
npodeccruoHaIbHOM TEPMHUHOJIOTUEH, OCO3HAaHHO MPUMEHSET
TEOPETUYECKUE 3HAHMS, MaTepHall H3JIaraeT JIOTHYHO, TPaAaMOTHO, 0Oe3
OIINOO0K;

® [IPH OTBETE CTYACHT JEMOHCTPUPYET CBSI3b TEOPUH C MPAKTUKOM.

¢ 0OyYaIOIIMKCS TPaMOTHO W3JIaraeT MaTepHal, OPUCHTUPYETCS B
npobiemMe OOCYyXIeHHs, BlageeT NpopecCHOHATBHON TEPMUHOJIOTHEH,
OCO3HAHHO TIPUMEHSET TEOPETUUECKHE 3HAHHS, HO COojepKaHue U ¢opma
OTBETa UMCIOT OT/IENIbHBIE HETOYHOCTH;

® OTBET TNPABWIBbHBIN, TOJIHBIN, ¢ HE3HAYUTEILHBIMA HETOYHOCTSIMU HIIH
HEJOCTATOYHO IOJIHBI.

e O0yJaroImuiics W3JaraeT Marepual HEMOJTHO, HEeMoCIeI0BaTeNbHO,
AOIMYCKACT HETOYHOCTHU B ONIPCIACICHUN HOHﬂTHﬁ, HE MOXKET JOKa3aTCIbHO
000CHOBATh CBOM CYXKJICHHUS,




¢ 0OHapy)KMBaeTCsl HEIOCTaTOYHO TIIyOOKOe TOHUMAaHHE H3Y4EHHOTO
MaTepuaa.

5.  Tunoevie KonmponbHble 3a0aHUA U MEMOOUYECKUEe MAMEPUATbl, ONPeEdenAIouUe
npoueoypvl OUeHUBAHUA 3HAHUI, YMEHUIl, HABLIKOE U (Uau) Oonvlma OeamenbHOCmu,
XApaKkmepusylowjux Imanvl  QOpmMuposanus KOMHEMEHUUll 6 npoyecce O0CE0EHUs
obpazosamenvHoil NPOZPAMMbL

5.1 Tunogoe 3a0anue Ha NOHUMAHUE MEPMUHOE
Hwxe mpuBoIsTCS ONpenesneHuss BaXHEHIIMX TEPMUHOB 1O MaHHOM Teme. Bribepure
IIPaBUJIBHOE OIIPEJEIICHUE IS KayKI0r0 TEPMHUHA U3 CIIUCKA!

bypunbHas MamuvHa
bypunbHas ycraHoBKa
BbypoBoii ctaHOK
bypoBo#1 HHCTpyMEHT
bypoBas kopoHka
byposas mranra
XBOCTOBHK

Mydrta

. apomka

0. BypoBoii cTas

1. IlorpyxHo#l NTHEBMOYIapHUK

el S A ol e

a. coeduneHHvle Opye ¢ Opyeom OYpoeble WMAaHeU C UHCTPYMEHIOM HA KOHYe.

b. mawuna, ocywecmensirowas npoyecc Oypenus 2OpHOU 8bIpabOMKU YUTUHOPUYECKOT
@opmul (CK8aNHCUHBL, WNYPA) CROCOOOM PA3PYULEHUsL 20PHOLU NOPOObL.

C. PA3HOBUOHOCMb OYPOBO2O NOPOOOPASPYUMAIOWE20 UHCIMPYMEHMA, NPEOHA3HAUEHHO20
0151 HEeNOCPEOCMBEHHO20 PA3PYULEHUSL 2OPHOU NOPOObL.

d. xomnnexmuas mawuna, ocyuecmensiouas npoyecc OypeHus CK8ANCUHbL CNOCcobOM
paspyulenusi 20pHotl Nopoobl.

€. PA3HOBUOHOCMb OYPOBO2O NOPOOOPASPYUAIOWE20 UHCIMPYMEHMA, NPEOHA3HAUEHHO20
07151 coeOuHeHust OyposvIX wmane uiu mpyo 8 6ypoeou cmas.

f. xomnnexmnas mawuna, ocywecmensowas npoyecc OypeHus wnypa cnocobom
paspyulenusi 20pHotl Nopoobl.

g. PazHoBUOHOCMb OYPOBO2O NOPOOOPASPYUMAIOWE20 UHCIMPYMEHMA, NPEOHA3HAUEHHO20
07151 3aKpeniienus Oypo6oeo cmasa 6 OYPUIbHOU MAULUHE.

h. pasnosuonocmev 6Oyposoco nopooopaspywaroueco uncmpymenma, @opmupyowezo
YOApHbIll UMNYIbC HA 6YPOBOe 00I0MO HENOCPEOCMBEHHO 8 CKBAJICUHE ) 3AD0SL.

i. Mexanusmvl U NPUCNOCOONEeHUs, NpuUMeHsemble Npu OYPeHUU WNYpos, CKEANCUH U
JUKBUOAYUU ABAPULL, BOHUKAIOWUX 8 CKBANCUHAX.

J. pabouas wacmv wapouieyHo2o 0010ma 8 sude CMAlbHO20 YUIUHOPA UlU KOHYCA, HA
NOBEPXHOCU KOMOPO2O HAPE3aHbl UL YCIMAHOBILEHbL 3)0bsl.

k. pasnosuonocmov 6ypooco nopodopaspyuiaioujeco UHCMpyMenmd, npeoHa3HaA4eHHO20
0111 nepeoauu yOapHO20, 0Ce8020 WU BPAUAMENbHO20 YCUMULL HA NOPOOOPA3PYUAIOWUTL
UHCIPYMEHM.

5.2 Ilpumep mecmoesozo 3a0anus

1) Tect



OTBETUTh HA BOMPOCHI TIO BBINIE H3JIOKEHHBIM TeMaM JUCIMIUIAHBL [IpaBUIBHBINA OTBET,
HanOoJIee MOJIHBIN, MOXKET OBITH TOJIBKO OJIMH.

1. IllupuHa neHTHl KOHBENEpa HE 3aBUCUT OT?
a) [Ipon3BOANTENILHOCTH KOHBEMEpa

0) CxopocTH ABUKCHHUSI ICHTHI

B) KyckoBaTocTu TpaHCIIOPTUPYEMBIX OPOJT
r) AOpa3sMBHOCTH TPAHCIIOPTHPYEMBIX ITOPOJ
n) Het npaBuiibHOTO OTBETA

2. Kakoii BuI TOpHOTO O0OpYAOBaHHS, Kak NpPaBUJIO, OTHOCUTCA K BCIIOMOTAaTEIbHOMY
000pyIOBaHUIO:

a) aBTOCaMOCBAaJIbI

0) Oynba03€epsl

B) JIEHTOYHbIE KOHBEMEPHI

I') 3KCKaBaTOPbI

1) IpariaiHbl

3. Kakue u3 MamMH OTHOCATCS K BBIEMOYHO-TIOTPY30YHBIM MAaIIMHAM C IKECTKUM
3aKperuieHueM pabodero oprasa:

a) pariaiHbl

0) KaHAaTHBIE CKpETephl

B) OallleHHbIE HKCKAaBATOPbI

T') TUJIPaBINYECKUN IKCKaBaTOP

4. Kakue MalmHbl OTHOCATCS K 000PYI0OBaHHIO HEPEPBIBHOTO JeHCTBUS?
a) MHOTOKOBIIOBBIE 9KCKAaBaTOPbI

0) aparnaiiHel

B) MEXJIOTATHI

r) nephopaTopsl

J1) BEPHOTO OTBETA HET

5. CmenHoe pabouee 000pyI0BaHKE MOTPY3UUKOB ITO:
a) KOBILIU Pa3JINYHONH EMKOCTH

0) oOpaTHas nomara

B) rpeiaep

T') PBIXJINTEND

1) BCE BBIIIE IEPEUHCIICHHOE 000pyI0BaHUE.

6. Kakue TUIbl MEXaHU3MOB CYILIECTBYIOT IO KHHEMATUYECKOMY MPU3HAKY IKCKaBaTOPOB?
a) ¢ TPYNIOBOI CXeMO# NMPUBOJa HECKOJIBKUX MEXaHU3MOB OT OOIIUX JBUTATEICH.

0) C MHOTOJIBUTAaTEJIbHOM CXeMOil MPUBOJa OT MHANBUIYAIbHBIX IBUTATEICH.

B) C OJIHOJIBUTATEIHLHOM CXEMOM MPUBO/Ia BCEX MEXaHU3MOB.

I') BCE BBIIIIE [IEPEUNCIICHHBIE.



7. Kaxoii raBHbII mapaMeTp caMOXOIHOTO cKpernepa?
a) paboyasi CKOPOCTb.

0) MakcUMasbHasl TOJIIMHA CPE3AEMOT0 CIIOSI TPYHTA.
B) reoMeTpruICCKas BMCCTUMOCTDL KOBIIIA.

F) BCC BBIIIC NICPCUYNCIICHHEIC.

8. Ilpu rumpomMexaHHM3alMK TOPHBIX PadOT Kak MOAPA3AEISAIOTCS M0 CIOCO0y HepeMerieHus
TUAPOMOHUTOPHI ?

a) HECAaMOXOJHbIE U CAMOXO/HBIE.

0) TyCeHUUHBIE.

B) LIArarouue.

I') BCE BBIIIIE [IEPEUNCIICHHBIE.

9. Kakast KOHCTpYKIMsI pOTOPHOIO AKCKaBaTopa M03BOJISET CHU3UTH €ro Maccy?
a) C HEBBIIBM)KHBIMH CTPEIAMHU.

0) C BBLABIKHBIMU CTpEJIaMH.

B) HET PAaBUJIBHOIO OTBETA.

10. Kakyro KOHCTPYKLHMIO JOJOT NPUMEHSIOT U OypeHHH 00BOAHEHHBIX CKBAYKUH.
0) ¢ paccenBarOIUMU BUHTAMH.

B) IIUTAMO3AIIMTHBIMU KJIAITAHAMH.

I') BCE BBIIIIE IEPEUNCIICHHBIE

5.3 Ilpezenmayus: anzopumm u peKOMEHOAUUU NO CO30AHUIO NPE3CHMAUUU

ANTOpUTM CO3aHUS IPE3EHTALMN

1 aTan — onpezeneHue 1ean MPe3eHTALNN

2 3Tan — noApoOHOE pacKphITHE HHPOPMALINY,

3 3Tan - OCHOBHBIE TE€3UCHI, BHIBOBI.

Cnenyet ucnons3oBats 10-15 cnaitnos. Ilpu sTom:

- IIEPBBIN ClIal] — TUTYIbHBIN. lIpenHa3sHadyeH 1 pa3MelleHns Ha3BaHUs IPE3CHTalUH,

MMEHH JOKJIQTYMKa U €r0 KOHTAaKTHOW HH(OpMaLUH;

- Ha BTOPOM claiiie He0OX0JMMO Pa3MECTHUTh COJIepKaHNE TPE3EHTAINH, a TAKXKe KPaTKoe

ONMCAHNE OCHOBHBIX BOIIPOCOB;

- C€ OCTaBILUECs CaiIbl UMEIOT HH(POPMATHUBHBIN XapaKTep.
OObIyHO Mo1a4a MH(POPMALIUHU OCYIIECTBIISIETCS 10 TUIaHy: Te3UC — apryMEHTALHs —

BBIBOJ.

PexomeHnaanum no co31aHUIO Npe3eHTALNU:

1. YutabGenpHOCTh (BUIUMOCTD U3 CaMbIX JAbHUX YrOJKOB MIOMEIICHHS U C Pa3InYHbBIX
YCTPOUCTB), TEKCT JOJDKEH ObITh HaOpaH 24-30-pIM mpUQTOM.
2. TwaTtensHO CTPYKTYpUpOBaHHAs HH(DOpPMAIHSL.

Hannune KopoTKHX U JaKOHUYHBIX 3ar0JIOBKOB, MAPKUPOBAHHBIX 1 HYMEPOBaHHBIX

CITCKOB.

4. Kaxagomy monoxeHuto (1aee) Halo OTBECTH OTACIbHBIN a03ail.

['maBHYIO U/1€10 HA/I0 BBUIOXKHTH B TIEPBOM CTpOKE ab3aria.

6. Hcnonb3oBaTh TabMUUHbIE (GOPMBI IPEACTABICHNUS HHPOPMALIUY (THArPAMMBI, CXEMBI)
TS WIUTFOCTPAIMY BaXKHEHUIINX (PAKTOB, UTO AACT BO3MOXKHOCTb I0JIaTh MaTepUal
KOMITaKTHO U HarJIATHO.

7. T'paduka gomKHA OPraHUIHO TOTIOTHSITH TEKCT.

8. BeicTymienue ¢ mpeseHranueit nnutcs He 6onee 10 MuUHYT;

(98]
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5.4 Temwt 0oknaooe

CpaBHeHue OypOBBIX CTAHKOB OCHOBHBIX ITPOU3BOIUTENCH.
KoHcTpykiust COBpEMEHHBIX THIPaBINYECKUX DKCKABATOPOB.

Poccuiickue kapbepHbIe BBIEMOYHO-TPAHCIIOPTUPYIOLUE MAIIUHBI.

Konseiiepnslii Tpancnopt B ycnosusax Kpaitnero Cesepa.

Oco0eHHOCTH KOHCTPYKIIMH COBPEMEHHBIX KAPhEPHBIX aBTOCAMOCBAJIOB.

MexaHu3anus KperyieH!s] HEYCTOMYUBBIX OOPTOB KaphepoB.
CranuoHapHbIe YCTAHOBKH OTKPBITBIX TOPHBIX PaloT.
CoBpeMeHHbIE TEHIEHIIMH pa3BUTHs cucTeMbl TOuUP.

5.5 3apanue 11 BBINOJIHEHUS] KOHTPOJIbHON PadoThl

Bonpocsl kK KOHTpOJIbHOM paboTe

Howmep Bapuanta
Homepa Bonpocos
(o cucKy B )KypHaJIe)
1. 2 59
2. 4 57
3. 6 55
4. 8 53
3. 10 51
6. 12 49
7. 14 47
8. 16 45
9. 18 43
10. 20 41
11. 22 39
12. 24 37
13. 26 35
14. 28 33
15. 30 31
16. 32 29
17. 34 27
18. 36 25
19. 38 23
20. 40 21
21. 42 19
22. 44 17
23. 46 15
24. 48 13
25. 50 11
26. 52 9
27. 54 7
28. 56 5
29. 58 3
30. 60 1
3angaua

Pacyér BOp0OT/IMBHOM YCTAHOBKH.




BopoornuBHas ycTaHOBKa COCTOMT M3 Hacoca (HacocoB), TPyOOIIPOBOJOB M KOHTPOJIBHO-
M3MEpHUTENbHON ammapaTypbl. i TpyOONpOBOJOB MPUMEHSIOT CTalbHbIE OECIIOBHBIE TPYOBI
araMeTpoM 50 — 450 MM ¢ QraHIEBBIM COETMHEHUEM U YILIOTHEHHEM C TIOMOIIBIO MPOKIIATI0K
U3 pe3UHBl, CBUHIA M KpacHOH Menu. J[MaMeTp BCachIBAIOLIETO TPyOOIpPOBOIa HE TOJKEH OBbITh
MEHbIIIE JUaMeTpa BCAChIBAIOIIETo naTpyOka Hacoca.

HarnerarensHblii  TpyOOmpoBOJX  oOOpyayeTcs  3aaBHXKKOH, OOpaTHBIM  KJIalaHOM |
TEMIIEPATYPHBIM CAJIBHUKOBBIM KOMIIEHCATOPOM, & BCACBIBAIOIIMM — CETKOM M IPUEMHBIM
kjnanaHoM. HasHaueHue mpsiMoOro kiamaHa — yaep’KHMBaTh BOJY, 3aJMBAEMYI0 B HAacoC IeEpen
nyckoM. CeTka mpeaHa3HayeHa JJs MPEelIOXpaHEHUs Hacoca OT IOMAJaHUs B HEr0 KPYIHBIX
YacTUI[ TOPOJAbl M Jpyrux mnpenMeToB. OOpaTHBIA KJamaH OTKPBIBAETCS TOJIBKO IIPH
MOCTYIUIGHWU BOJBI M3 Hacoca B TPyOONMpOBOJ, NMPH OCTAHOBKE HAcOCa OH 3aKPBIBAETCS IMOJ
JEMCTBHEM BOJIBI B TPYOOIIPOBO/IE.

3aaBUKKa CIYKUT IJIs1 PEryIMPOBaHUs pabOThI HAcOCa U YCTAHABIMBACTCS HEMOCPEICTBEHHO Ha
HarHeTaTeJIbHOM MaTpyOKe Hacoca.

Hacoc Bkimrogaercst TOJIBKO IOCIE 3all0IHEHUS €r0 BOIOM. [[71s1 3TON Liesn CIyKUT KOHTPOJIbHBIN
KpaH.

IIpu pacuére BONOOTIMBHONW YCTAaHOBKM IO 3aJaHHOMY IIPUTOKY BOJbl M BBICOTE MOJAuu
(r1yOuMHBI IIAXTHI) BBHIOMPAIOTCS THUII HAcoca W AJIEKTPOJBUIATENb, COCTABISIETCS CXeMa
TpyOOIIPOBOIa U MTPOU3BOAUTCS €T0 PACUET, rpapUIecKu ONpeAessieTCs: pexuM paboThl Hacoca.
[Tpou3BoAUTENBHOCTE PabOYMX HACOCOB BOJOOTIMBHBIX YCTAaHOBOK JOJDKHA OOECIeYHBaTh
OTKAayKy HOPMAJILHOTO CYTOYHOTO IPUTOKa He OoJiee yem 3a 20 Jacos.

Hano:

1. HopmanbHbli Q,, U MAKCUMAJIBHBIA BOJOIPUTOK Q.. , M /t1ac , TaOnuma 1.
2. I'mybuna ctBona Hs, M, Tabmuma 1.

Onpenenuts:
1. TpeGyemyro pacu€THyro mojayy Hacoca

21
Q= 2‘;;’“- .3 /qac
2. OpHEeHTHMPOBOYHO OINPEAEIAIOT HAIOp Hacoca:

H=1,1HB,M
rne: HB — rmyOuna BeIpabOTKH (110 BEPTUKAIIHN ),M
3. BriObupaem THI Hacoca, 10 CIIPaBOYHOM JUTEpaType WM 10 Tadiule 2.
4. PaccuuThIBaeM JHaMETp HAarHETATENBHOTO TPYOONPOBOAA MPU MPHUHATOM CKOPOCTHU BOJBI

Urp» M/C B HEM, Tabnuua 1.
Tabmuna — 1.
Bapuanrt Q,, M*/uac Qumax, M /HAC He,m Vipy M/C
1 295 320 250 2,40
2 190 240 270 2,35
3 185 220 290 2,30
4 180 250 310 2,15
5 175 215 330 2,20




6 170 230 350 2,15
7 165 210 370 2,10
8 160 200 390 2,00
9 155 205 410 2,40
10 150 250 430 2,35
11 145 210 450 2,30
12 140 190 470 2,15
13 135 185 490 2,20
14 130 190 510 2,15
15 225 270 530 2,10
16 120 200 550 2,00
17 115 185 570 2,30
18 110 150 590 2,15
19 150 175 610 2,20
20 100 150 630 2,15
21 95 145 650 2,10
22 90 135 670 2,00
23 85 120 680 2,40
24 80 140 690 2,35
25 75 130 720 2,30
26 70 120 750 2,15
27 65 100 770 2,20
28 60 110 790 2,15
29 55 105 800 2,10
30 50 100 820 2,00

Taoauma — 2




* Ins macocos LIHC 300-700:-1000, LIHC 180-500-:-900 u L{HC

MOLIHOCTB Hacoca,

i, o.‘ ‘ 5,5 g g" . g
slg | |83 {sdan | EES | Pomerm e
18 - §§~ ' Em:+ e S pabouyHx Konec
i x|d 8 |gd |28 STE | (oM. pnc. IL 7w
TN Hacoca ) ] =3 § ol 1 ﬁ?ﬁé. EEE 1L 11),um 2
il NE o ge". Eggss =3§' Z
§l a8 SelGpsa.l goB 7
gl | 65| = |gds|2ERLF| 38§ g
S| 2|88 | w 285|388y S3% || P 2§
~ Hacocn ILHC 180-476--680
1[HC 180-476 (180 476{2950|0,72| 380( 4,0 |130—220(1650| 660] 760 (1312
LIHC 180-544 (180 544/2950|0,72( 400| 4.0 |130+220/1750( 760| 860 (1434
LIHC 180-612  [180( 61229501 0.72( 500| 4.0  |130—220]1850| 800| 960 |1556
IIHC 180-680 |180f 680/ 295010,72| 500| 4.0 (130—220 1950 960| 1060|1678
. Hacocst LLHC 300-120--600 u ILHCK 300-120--600
LIHC 300-120 g 0,71 ' 1365] 176/ 8161127
LIHCK 300180 (30| 180 1475 06| 20| 5,0 |220-380 148 ) 200 250 1200
e, ot a0 1o ) ol 5o o 6648 B4
%@Ks%b%%O 300/ 300, 1475| 0+ 75 | 400| 5,0 |220—370| 17261 B3 67611674
[IHC 300-360 0,71 o | 1845 | 656] 796 1843
Hﬁ%@;‘é"’g‘?" 300, 360 1475rg’g? 500| 5,0 |220—380| ‘322 ??2 S‘é 037
. £ ainl e 16 2013
S Lo el s 11| | o0 | s | o 155 22
J y ! R 223
ﬁﬁ%“s gé]%_:go 300| 480| 1475 g.?? _ 6(30 5,0 |220—380 250? 1893 }053 5300
o540 300 540[ 1475 |01 goo| 5,0 |220—380 | 2205 |1016) 11562405
LLHCK 300-540 °10'68 - 92921 |1016{ 1174 |2475
LIHC 300-600 | 1071 “ana . 2325|1136/ 1276 |257
1IHCK 300-600 |300] 800] 1475 [ 57gg| 800| 5,0 . [220—380 2315 |1136| 1298 |3gsg
| ~ Hacoew ILHC 300-700+1000* 8 e v 2
IIHC 300-700  |300| 700{ 2950 0,74 735|—2,0 |220—380 [2293| 943 946 |2053
IIHC 300-800 (300 800[2950|0,74| 840|-—2.0 |220--380 | 2418 [1068| 1071 |2182
1IHC 300-900 (300 900/ 2950 (0,74 | 945(—2'0 |220—380 | 2543 {1193 1196 |2311
IIHC 300-1000 (300]1000| 2950 0,74 | 1050 | —2,0 | 220—380 | 2668 [1318| 1321 [2440
. Hacocs ILHC 180-500--900 u ICHC 300-780--1300%)
1IHC 180-500 |180| 500]2970|0,72| 340( 5,0 |130—220 1455 | 440, 6002210
1IHC 180-600 180 600(2970|0,72| 408} 5,0 |130—220|1560]| 545 705 (2310
LIHC 180-700  [180| 700(2970(0,72| 476 5.0 |130—220]1665] 650| ‘810 [2410.
e s s wy B e v 1 sl
: , 70| 0. , ) —220 | 1875 | 860{ 1020 [2610
IIHC 300-780 (300, 780/2950|0.76| 839|—2'0 |220—380 2625, 818! 8201960
IIHC 300-910  [300] 910|2950(0,76| 976 —2,0 |220—380|2750| 943] 945|2090
LHC 300-1040 (3001040{2950(0.76 [ 1119]| —2'0 |220—380 | 2875 [1068] 1070 [2220
LHC 300-1170 1300|1170/ 295010,76 { 1258 | —2.0 | 220—380 | 3000 {1193 1175 [2350
LHC 300-1300 |300]1300] 2950 0,76 1395 | —2,0 | 220—380 | 3125 {1313 1320 (2480

300-780 +=1300 mpuseennt



IIponos:kenue TadauIbI — 2
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6 E E§ QE%N o g &gﬁ;ﬁﬁi
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=| 8|8 | & |%8¢ n8ER §v§ ir 1), M
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LT Hacocs: IUHCK 500-160--800*

HCK 500-160 |500| 160 1475,0,73| 300| 4,5 380—640 2035 | 229 369\2432
HHCK 500-240" | 5001, 2401 1475 073 450 | 4,5 | 380—640 | 2180 3?4 gé4 Ig’é%
[{HCK 500-320 |500 "390( 1475 0 73| 600| 4,5 |380--640|2325 269 0?4|3398
ITHCK 500-400 |500 400{ 1475 0,73 750‘ 45 380-—240 gg'lfg . 03 349 i
LIHCK 500-480 | 500/ 480 14751 0,73} 900 4,5 320-—f61;0; 2760. O (il
IIHCK 500-560 |500| 560( 1475 (0,73 1050 4,5 380-'—648 ik 1399 o
K O o i |orma | 130| 4°8 | 3s0—64o| 3050 |1254] 1334 5269
LIHCK 500-720 |500720|1475|0,73 1350 4,5 1380— D lied) oot 5008
HHCK 500-800 |500/7800| 1475|0,73(1500 4,5 |380—640]3195 (1399

Hacocss ILHCT 800-250+-1000 (12MCI-7*)

ILHCT 800- 250 800 250i 1475|0,75| 725| 3,0 640—1000 2010 | 468 4.60 42%0
[IHCT 800-375 |800| 375, 1475 |0, 75 1090] 3,0 640———1000 9180, 638| 630 [4721 '

IIHCT' 800-500 {800/ 500 1475 0 7511450 3,0 640-—1000 2350 | 808| 8005222

I{HCT 800-625 |800| 625| 14750, 751810 3,0 640—1000 2220 191372 I?Ig g;%i

IIHCT'.800-750 | 800( 750( 1475 |0 7512180( 3,0 640—-1000 2690 1114 e

[JHCT 800-875. | 800| 875! 1475 | 0 75 2640 3,0 640--1000 2860 (1318) 1310 2
[THCT 800-1000 | 800{1000] 1475 | 0, 75 | 2900 3,0 640—-—1000 3030 14BSI 1480|7226

* lns RacocoB LJ.HCK am-eug+300 u HHCT 80Q-25Q+100b nprBefeHa MOLLHOCTH HACOCa,
1,
d, = \ Ttip. 36007

5. Tlo Tabnmme 3  yTouHsieM pacy€THBIH  BHYTPEHHUW  JAHaMETpP

HArHETAaTeIbHOTO  TPYyOOTNpOBOAA ¥  BbIOMpaeM  HAWMOONBINWN  ONVKANUIIHIA

CTaHHapTHBIﬁ, MOCJC 4Y€r0o YTOYHACTCA HCTHUHHAA CKOPOCTH BOJAbI B CTAHAAPTHOM
TpybonpoBoie.

1.

TP.HCT.

4Q,

A S
Uy, 3600d,,”



CranbHete GecuropHble ropsuexkatansie Tpy6nl (FTOCT 8731—74)

Taoauua 3.

HOuamerp TpyGel, MM

Honycrumoe paouee fAaBieHHe B 3aBHCHMOCTH

T%J;g.lﬂl-}l{ﬂ: | Macea 1 u OT MaTtepHana TpyOwl (MapKH cTanM), Krc/cM?
TPYGEL, TpY6o,
MM Kr
HapYKHBI | BHY TPeHHuA Ci. 2 Cr. 4 Cr. 5 Cr.6
108 100 4 10,26 60 75 90 110
& 98 5 12,70 75 95 115 140
96 6 15,09 95 115 140 165
183 125 4 12,73 50 60 75 90
w123 5 15.78 65 75 90 110
121 6 18,79 75 90 110 140
159 150 4 17,15 50 60 70 | . 8
* 149 5 18,99 55 65 80 95
147 6 9964 65 80 95 115
145 7 26,24 75 9 | 110 130
903 191 6 99,14 55 65 | 80 95
189 7 33,83 65 80 95 115
187 8 38,47 75 9% 110 135
185 9 43,05 85 105 125 150
. 183, 10 47,50 95 120 145 170
219 207 . . 31,62 45 b 70 80
. 205 7 3660 55 65 80 95
203 8 41,63 60 75 90 110
201 9 46,61 70 85 100 120
199 10 51,54 75 90 110 130
245 231 7 41,09 50 60 70 85
229 8 46,76 55 70 8. | 100
227 9 52,38 60 75 90 110
295 10 57,95 70 85 100 120
223 1l 63,48 85 110 130 155
273 259 7 45,92 45 55 65 75
257 8 52,28 50 60 70 85
955 9 58,60 55 70 80 90
953 10 64,86 60 75 90 110
251 11 71,07 65 85 100 120
325 309 8 62,54 40 50 60 75
307 9 70,14 45 55 70 80
305 10 77,68 50 65 75 90
303 11 85,12 55 70 85 100
301 12 92,63 60 75 90 110




Taoauna 4.

OcHoBBble paskepsl narpyGKos uempoﬁemﬂux Hacocon ﬂcﬂuropcmro
MAIIHKOCTOHTEABKOMO 32BOKA _.

e ] B'Hmeaﬂnﬁ nﬁéwmp’. natpyGka, MM
T Hacoca e |
e M BCACHIBAIOMIEr | HATHETATENbHOrO:
JHC 38- 50—-250 12 125
1HC 38- 14990 80 80
sMC-7; IIHCK 60-60— 200 | | 125 125
IHC 606630 MeKl0 10 8
[IHC 105- 98--490 o 2t o 125 125
[JHC 180-85+425; LIHCK 180 B5--425 | 150 150
[HC 180-476-680 . | 50. 125
1[HC 300- 120=600; LIHCK 300-1 0-—600 200 | 200,
[[HC 300- 700—-1000 . ! | . 200 175
[THC 180- 500-—900 R 150 125
LHC 300- 780+1300 | 200 1
'IHEK 500-160-800 . 250 00
LHCT 800-150--1000 R | 300 . 250

6. JlmameTp BcachIBAOILIETO TPYOOIPOBOA
[To tabmune 3 BeIOMpaeM BcachIBAIOIIMK AMaMeTp TpyOompoBoda d, BHIOMpPAIOT U3 pacueTa,
9TOOBI CKOPOCTH BOJABI B HeM He TpeBbimana 0,9 — 1,2 M/c; OH H0JDKeH ObITh, Kak PaBHIIO, Ha
25 — 50 MM Ooutblie  TMaMeTpa HAIIOPHOTO TPYOONPOBOA U HE MEHEE IMaMeTpa BCACHIBAIOIIETO
natpyoka Hacoca (cm. Tabmuiy 4).
[Tocne ycraHoBieHUst AuaMeTpa d, YTOYHSIOT CKOpPOCTh BOJABI (M/C) BO BCACBIBAIOIIEM
TpyOomnpoBOI€:

B 4Q,
Vpe = > ,MC
T, 3600d,,

Tonmuaa cTeHOK TpPyO BBIOMpaeTcs Mo TaOMUIlE ¥ B 3aBUCUMOCTH OT JaBICHHUS BOJBI B
TpyOOIIPOBOJIE, KOTOPOE OMpeAensieTcs mo Gopmye:



Pmax = (011]- - 0;115)HH,KFC/CM2
I'ne 11, - reomeTpuueckas BbICOTa HAarHETaHUS, M. BOJI.CT

7. IloTepu Hamopa BO BcachblBawIleM TPyOonpoBoje:
7.1.  Ha npamom yuacmke mpy6onpogooa

_ 'T‘B--T_J-}’ UEIE‘.Z
h-n.y.Ec =1 a. X E, M
I'ne A— xo3dduimenT conpoTUBIEHHs, 3aBUCSLIMI OT IIEPOXOBATOCTH BHYTPEHHEH

MOBEPXHOCTHU TPYO, MPUHUMAETCS JUIsl MIaXTHBIX ycinoBuit A = 0,03;

LB_HP_y — JTTMHA TPSMBIX YYaCTKOB BCACBIBAIOIIIETO TPYOOIIPOBOIa OJMHAKOBOTO JUAMETPA, M,
(Tabnwuma 5);
g = 9,8 M/c* — ycKOpeHHe CBOGOIHOTO Ma[CHHS.
Tabmuna - 5
Bapuant 1+7 8+14 15+21 22+26 26+30
Ls.np.y"\" 10 8 14 12 16
I,H_Hp__v 572 600 712 685 638
Tabnuma - 6
Bapuant Ly npym

1 255

2 150

3 1135

4 130

5 125

6 120

7 115

8 110

9 105

10 100

11 95

12 920

13 85

14 80

15 185

16 90

17 85

18 70

19 110

20 60

21 55

22 70

23 65

24 60

25 65




26 60
27 55
28 50
29 45
30 40
7.2.6 NpUEMHOM KIlaname u cemke
Uge?
}IF\.C.BC = EH.C. >< ZBQ > M
I'me ¢&.. - xK0dPPUIMEHT COMPOTHBICHHUS B MPHUEMHOM KIamaHe U CETKE NPUHUMACTCS

OPUEHTUPOBOYHO PaBHBIM ¢, . = 3,0

7.3.6 KpPY2l10M KOJIeHe
J— aK.BC UB:‘.Z
h’h.BC = Mg pe [fl{.h‘( X 00 X 2g )7 M

@y o~ - YTOJI 3aruda KoJieHa BCAaChIBAIOIIIETO TPYOOIIPOBOIa, TPa;
Ny » — KOTUYECTBO KOJICH TPYOOTIPOBOAA, IIIT.

ITpn 3aJJaHHOM OTHOILIEHUU paanyca TpYObI K paauycy 3aru0a
Ia - ~
a, =90 —u K03(QHUIHCHTC CONPOTHBJICHHUA KOJICHA &, U &, .. BCACHIBAIOLIETO |

HarHeTaTeJIbHOTO TPYOOIIPOBOIa COOTBETCTBEHHO, TAOIHIA 7.

Tabmmma 7.
Bapuant 1+7 814 1521 2226 26+30
Ay e 90 45 60 90 45
e 1,978 0,294 0,661 1,978 0,294
Ny pe 2 4 3 2 3
@y sy 45 60 90 60 45
En 0,294 0,661 1,978 1,978 0,294
Ny 3 1 1 2 3
¢, 0,26 2,06 17 2,06 0,26
Eox 18 25 9,6 5 3,2

7.4.001ue moTepu BO BCACHIBAIOIIEM TPYOOIIPOBOE
HI'I.BI’.‘. = hl'[.y.BC-l-hK.C.EC + hK.Bl’_‘J‘ M

8. Ilotepu Hamopa B HArHeTaTEJILHOM TPYOONPOBO/E:

I‘H.np.y v HZ

8.1.na npamom yuacmke mpyoot hy . = A d., 2g°

Ly py — VIMHA TIPSMBIX Y4aCTKOB HAarHETATEIbHOIO TPYyOONPOBO/Ia OIMHAKOBOTO IMAMETPA, M
(Tabnwuma 7);
2
u
8.2.6 3a06uorckax h, = &, X %, M

I'ne &, — k03P PUIMEHT COMPOTUBIICHUS B 3a/IBIKKE B 3aBUCUMOCTHU €€ OTKPBITUS HA YETBEPTh,
MOJIOBUHY, HA TPU Y€TBEPTH, MPUHUMAETCS IO Ta0IuIe 6.



2
U
8.3. 6 oopammnom knanane h,, = &, X %,M

éox - K0O(UIMEHT cONpOTHUBICHNUS B OOpPaTHOM KiamaHe B 3aBHCHMOCTHU IPH PAa3HBIX yriax
OTKPBITHS, IPUHUMAETCA 110 Tabiwuie 6.
8.4.6 konenax nacnemamenvHo20 mpybonpoeooa

- i 7.2
K.H wu | Ses 90 20 )’

@, ,;, - YroJi 3aru0a KoJieHa HarHeTaTeIbHOro TPyOOIpoBo1a, Ipa, Tabnuua 6;
N, — KOJMYECTBO KOJICH HArHETaTeIBHOTO TPYyOOIPOBO/Ia, IIT, IO TaduIIe 0.
8.5.0bwue nomepu 8 nacnemamenbHOM MpyOONPo8ooe

HH.]—I. = JIhr{.y.H +h3 + ho.}:_ + h}q_m M

9. Teope3nyeckasi BbICOTA MOAAYH (CyMMa I'€0I€3NUECKUX BBICOT BCAChIBAHMSI
(BakyyMMeTpHU€ECKasi BbICOTa) M HAaTHETAHUS )
H,=Hp+ 1M
I'ne Hp, — BakyyMMeTpuyeckass BbICOTA BCAaChbIBaHMS, IPUHUMAETCA 110 TEXHUYECKOMN
XapaKTePUCTHKE Hacoca U He TpeBbiaeT 00br9HO 5-7 M (Tabnuma2).
[, — reoie3nuecKas BpICOTa HATHETAHUS, JJI1 PACUETOB MPUHUMAEM €€ MPUOJIM3UTEITHFHO PaBHOM
riyouHe cTBosia — HB.

10. PacyérHblii MAaHOMETPHUYECKHI HANIOP
HM = HI‘,IL + HH.BC + HH.H’ M

11. IlocTosinHas TpyOonpoBoaa
1, — 1l

ra

T

&
3600
12. XapakrepucTuka TpyoonpoBoaa
2
HM = Hr,ﬂ, + R T‘Q p
13. PacyeTHble 1aHHBIE 1JIsl yPABHEHHUSI XapaAKTePUCTHKH TPYOONpoBoaa
Tabnuna - 8
[TapameTpsl Qp 1/4 Qp 1/2 Qp 3/4 Qp Qp Qp +1/4 Qp
Q.M /c
Q.M /MuH
Hwm,m

[To nanHBIM Tabauubl 8 Ha rpaduke pexuma padoThl Hacoca (M3 JIUTEPATYPHBIX MCTOUYHUKOB)
CTPOUTCS XapaKTepUCTUKA TPYOONpPOBOAA W OIpPEICSIeTCs PEeXHM paboThl Hacoca. Touka
nepecevyeHus] HAMOPHOH XapaKTEPUCTUKU HAcOCAa M XapaKTEPUCTUKH TPYOOIIPOBOIa OTNPEIEIIseT
napaMmeTpsl pabodero pexxuma Hacoca — Qpa6, Hpad uts . [Ipu npaBmibHO mopoOpaHHOM
Hacoce Qpab JoMbKHA JeKaTh B Mpeienax padoueit 30Hbl Hacoca.

14.PacyeTHast MOIIHOCTD 3JICKTPOABHUIATEJIsI HACOCA

. _ _ QpHwm
»~ 102 x 3600
15.Pabo4asi MOIHOCTH HAa BAaJIy HACOCA

Br




P __ QpatBHpabpg B

pas = (10001, )’

IZie p- IDIOTHOCTH BOJBI, Kr/m°

16. PaGo4asi MOIIIHOCTD 3JIEKTPOABUIATEJISA

KsPoas
PAB = =22 kBt
Nz

I'me K,=1,05-1,1 — ko3ddunmenHt myckoBoro 3amaca MOITHOCTH;

el e

M, — KIIJI nepenaun ot aBUratess K Hacocy ( IIpH HEMOCPEICTBEHHOM Tepeadn 1),= 1).

H.M |

. 600 1 ' T
524 - "‘“"J

450
7%
10 ~303
80 |
60
0
20

™

¥

225 0 amda

5.6 IlpumepHbIe BONPOCHI /11 TPYNIIOBOI IUCKYCCHHU

Ha3zoBure o0nacTi npuMeHeHUs1 0ypOBBIX CTAHKOB Pa3HbIX THIIOB.
Kakue Tumbl BpaiarenbHO-I0JAI0IINX MEXaHU3MOB ObIBAtOT?
Kak knaccupunupyroTcst MHEBMOYAapHUKU?

Uro BKITIOUYaeT B ce0st OypoBoii cTaB?

5.7 Bonpocsl K 3K3aMeHY

OcHoBHBIE (PU3UKO-MEXaHUYECKHE CBOMCTBA TOPHBIX TOPOJT M CIOCOOBI UX PAa3pyLLICHHUS.
JInHaMu4ecKue CrocoObl pa3pyIIeHUs] KPETKUX TOPHBIX MOPOI.

Knaccugukarust ropHbIX MaIIWH A7 OTKPBITON TOOBIUHN MOJIE3HBIX HCKOTIAEMBIX.
Knaccugukaryst OypoBBIX MallvH.

Teopust paGouero npouecca OypoBbIX MaIlUH.

dusnuecKkue 0CHOBBI TEPMUYECKOTO OypeHHsI.

WHucTpyMeHT uis OypOBBIX MAIllUH U TEPMUYECKOTO OypeHusl.

KoHCTpyKTHBHBIE CXEMBI BpalaTeIbHO-TIOJAI0INX MEXaHU3MOB OYPOBBIX CTAaHKOB.

O NN W=



9. VYecrpoiictBa i yaaneHus 0ypoBOi MeJIOYH U3 CKBAXKHMHBI, TbIICYIABIMBAHUS U
MBUICTIOAABICHUS, IS TIOJBOJIA CXKATOTO BO3yXa U pabOYMX KOMIIOHEHTOB K
BpalamIieMy 0ypoBOMy CTaBy.

10. YcrpoiicTBa sl XpaHEHUs, TIOJIa4H TAHT ¥ CBUHYMBAHUSA (pa3BUHUYUBAHUS) OYpOBOTO
craBa. [ mapaBianyeckue CUCTEMbI. X0I0BOE 000PyIOBaHHE.

11. BypoBble CTaHKH yIapHO-KaHATHOTO U YAapHO-BPAIIATEIbHOTO OypeHUs OTPY>KHBIMU
THEeBMOYIapHUKaMHU.

12. BypoBble CTaHKH BpallaTeIbHOTO OYpeHHsI pE3LOBBIMU JI0JIOTAMH.

13. BypoBble CTaHKH BpAIIaTEIbHOTO OYpeHUs MapOMIeYHBIMU JOJIOTAMH.

14. Cranku orneBoro O0ypenus. lllHekoOypoBbIie MaIIMHBI.

15. TIpou3BOAUTENBHOCTD U PEXKUMBI OYpPEHUS NIPU AKCILTyaTallui OYpOBBIX CTAHKOB.

16. Knaccudukanus s3KCKaBaTOpOB.

17. KoHCTpYKTHUBHBIE CXEMBbI OJTHOKOBIIOBBIX IKCKABATOPOB.

18. KOHCTpYKTHBHBIE CXEMBI MHOTOKOBIIIOBBIX IKCKaBATOPOB.

19. Pabouee 060pya0BaHKE OJHOKOBIIIOBBIX U MHOTOKOBIIIOBBIX JKCKaBAaTOPOB.

20. Paboumne MexaHU3MbI OJJHOKOBIIIOBBIX SKCKaBaTOPOB.

21. Paboune MexaHU3Mbl MHOTOKOBIIIOBBIX 3KCKaBATOPOB.

22. OnopHO-NOBOPOTHBIE YCTPONCTBA IKCKABATOPOB.

23. CucreMbl 1 MEXaHU3MBI YIIPaBJICHUSI SKCKaBaTOPaMHU.

24. XomoBoe 000pyAOBaHHUE SKCKABATOPOB.

25. Meraueckiue KOHCTPYKIMH SKCKaBaTopoB. OOmIre cBefeHus. MaTtepualsl
METAJUIMYECKUX KOHCTPYKIMI 9KCKaBaTOpoB. DepMEHHBIE U PAMHBIE KOHCTPYKIIUH
9KCKaBaTOPOB.

26. TpeboBanust 0€30MaCHON IKCILTyaTalluy YKCKaBaTOPOB.

27. IlonsiTHE O CTPYKTYpE KOMILJIEKCHON MEXaHU3aLl1H.

28. OOmue cBeieHUs O BBIEMOYHO-TPAHCTIOPTUPYIOIIUX MAIIUHAX.

29. Ba30Bble TPaKTOPHI, TATaYH U CHEIMATIbHbIE CAMOXOHbIE IIIACCH.

30. KonécHoe xomoBOE 000pyI0OBaHNE HA THEBMATHUECKUX IITUHAX.

31. HaBecHoe, IpHUIIeTTHOE U TIOIYMPHUIIETTHOE 000pyAOBaHHE 0A30BBIX TATAYCH.

32. PaGouee obopynoBanue Oynpa03epa.

33. Pabouee 000pya0BaHHE HABECHBIX PHIXIIUTEIICH.

34. Knaccudukanus KoJIECHBIX CKPETIEPOB.

35. Pabouee 060opyaoBaHUE CKpemnepa.

36. PabGouee 06opynoBaHKE OJTHOKOBIIOBBIX ITOTPY3YHKOB.

37. TpeGoBanus 6e30MaCHOM SKCIUTYaTallul O JHOKOBIIOBBIX ITOTPY34HKOB.

38. OOmue cBeneHUs] O THAPOMOHUTOPAX M 3eMJIECOCHBIX cHapsaax. Knaccudukanus u
KOHCTPYKIUS THPOMOHUTOPOB.

39. Knaccudukanuus ¥ KOHCTPYKIMS 3eMJIECOCHBIX CHapSIOB.

40. OOmwue cBeneHus o aparax. TexHuyeckast XapaKTepUCTHKA U KOHCTPYKLIUU
MHOTOYEPIIAKOBBIX Jpar.

41. OOmue cBeIeHUs O CUJIOBBIX YCTAHOBKAX FOPHBIX MAIIMH. MeXaHUuecKue
XapaKTepUCTUKH PabOUUX MEXaHU3MOB.

42. VictipITaHus M SKCIIEPUMEHTAIbHbIE NCCIIEA0BAHMUS TOPHBIX MAIIMH H KOMIUIEKCOB.

43. MexaHu3aius B3pbIBHBIX pab0T Ha 3¢MHOM MOBEPXHOCTH. JKene3H010pOKHBII
TPAHCIOPT Ha Kapbepax.

44. TloaBwxHOM cocTaB (3k/1) Ha Kapbepax. TsAroBwlit pacuer.

45. ABTOMOOWIIBHBIN KapbepHbIil TpaHcnopT. [lonBrmkHOI cocTaB. TAroBeIil pacuer.

46. KonseliepHblil TpaHCHIOPT Ha Kapbepax. KoHcTpykuys koHBeliepoB. BHyTpukapbepHoe
MEXaHUYECKOe IPOOIICHNE.

47. Jlpenax xapbepHbIX nosieid. CKBaKMHHBIE HACOCHBIE YCTAaHOBKH. 3apyOexHOe
00opy0BaHUE BOJOTIOHMKEHUS. BypOBbIe yCTaHOBKH.



48. O6opynoBaHHE U MaTepUaIbl I KOMIUIEKCHOTO 00ECIbUTUBAHUS TEXHOJIOTHUECKUX
IIPOLIECCOB Ha Kapbepax.

49. OOopynoBaHuE TEXHUYECKOTO U OMOJIOTHYECKOTO ATAMOB PEKYIbTHBALIUN 3EMEb.

50. CxkunoBo# NoIbEM Ha Kapbepax.

51. PeMOHTONPUTOTHOCTD, BPEMSI BOCCTAHOBJICHHUS U UX BJIMSHUE HA IPONU3BOIUTEIIBHOCTD.

52. TponneiHO-aKKyMyJIITOPHBIE 3JIEKTPOCAMOCBAJIBI.

53. MexaHnuueckue crnocoObl BTOPHYHOTO ApoOJeHus Herabapura.

54. CpezncrBa MexaHHU3AIMK MYTEYKIAAOYHbBIX M YTEPEMOHTHBIX PadoT Mpu
KEJIE3HOJOPOKHOM TPAHCIIOPTE B Kapbepe.

55. BbIOOp OCHOBHBIX ITapaMeTPOB JIGHTOYHBIX KOHBEHEPOB.

56. KoHCTpyKIMs ¥ TEXHUYECKAs IPOU3BOAUTEIBHOCTD IIOIBECHBIX KAHATHBIX 10POT [
TPaHCIOPTUPOBAHUS TOPHOI Macchl Ha Kapbepax.

57. Bunpl Ipué€MO-CIaTOYHBIX UCIIBITAHUN TOPHBIX MALIWH U KOMILJIEKCOB U MOATOTOBKH UX
K JKCILTyaTaluy.

58.3amaun U BUBI SKCIIEPUMEHTAIBHBIX UCCIEA0BAHNI TOPHBIX MAILLIMH U KOMIIJIEKCOB.
Meroauka ucciaenoBaHusl.

59. DKcniepuMEHTANIbHBIE UCCIIEI0BAHUS TOPHBIX MAIIMH C IPUMEHEHUEM JaTUNKOB
CONPOTHBIIEHUS (TEH30METPOB).

60. TpeboBanwust 6€30MaCHOCTH MPU THAPOMOHUTOPHBIX U 3€MJIECOCHBIX paboTax.
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Crnennanu3zanus Ne2 «IloazeMHasi pa3padoTka pyAHBIX MeCTOPOKACHMII»
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TEXHOJIOI'MYECKASA KAPTA

| B1.B.25

Jucuunnaa ‘ I'opHble MalIMHBI M 000PY10BaAHHE

Kypc | 4,5 [ cemectp [8,9

Kadenpa TOPHOTO0 J1eJia, HAYK 0 3emJjie H NPHPOI000yCTpOoiicTBa
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Mudp aqucupmmuast mo PYIT

@®.1.0. npenonapatensi, 3BaHUE, JOHKHOCTh
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Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJibTare 0CBOCHHUS AUCHHUIINHBI:

—  CcIocoOHOCTHIO BbIOMpaTh M (WiM) pa3pabarbiBaTh OOeCHeueHHe WHTETPUPOBAHHBIX
TEXHOJIOTUYECKUX CHCTEM OKCIUTyaTallMOHHOW pa3BeAKH, AO0OBIYM M MepepadOTKH TBEPIBIX
MOJIE3HBIX HMCKOIMAEMbIX, a TAaKKe MPEANPUATHNA MO CTPOUTEIBCTBY M SKCIUTyaTallUW MOJ3EMHBIX
00BEKTOB TEXHHUECKUMH CPEJICTBAMH C BBICOKMM YpOBHEM aBToOMaTH3auu ynpasienus (OIIK-8);

— TOTOBHOCTBIO BBINIOJHATH KOMIUIEKCHOE OOOCHOBAaHHE TEXHOJIOTUH M MeXaHU3aIUH
pa3pabOTKU PYAHBIX MECTOPOXKACHUH ToJie3HbIX uckomaembix ([TICK-2.2).

MakcumaiabHoe
KOJIMY€eCTBO 0aJ1710B

Konnuecteo
MeponpusTHii

Cpox
MPeI0CTABJIEHUS

Kon ¢popmupyemoii
KOMIIeTEeHIIMH

Conep:xanue 3agaHust

Beoonwtii onok

He npenycmorpen | | | |

Ocnoenoii 610K

OIIK-8, IICK-2.2 Y CTHBIH OIpoc Ha
3 6 Bo Bpems ceccuun
[TOHMMaHHE TEPMUHOB
OIIK-8, TICK-2.2 [ pynnoBas qucKyccus 1 2 Bo Bpems ceccun
OIIK-8, TICK-2.2 Tect 1 2 Bo Bpewms ceccun
OIIK-8, TICK-2.2 Jloknan 1 5 Bo Bpems ceccun
OIIK-8, TICK-2.2 [Ipesenranus 1 5 Bo Bpems ceccun
OIIK-8, TICK-2.2 KonTponbHas pabora 1 40 3a 2 Hexenu 0 ceccuu
Bcero: 60
OIIK-8, I[ICK-2.2 OK3aMEH ggﬁi gg ; ;g ITo pacnucanuro
Bcero: 40
HrToro: 100
Jonoanumenwvuatii 010k
OIIK-8, TICK-2.2 OnopHbI1 KOHCIEKT 5 Mo cornacosammio ¢
IIpenoJaBaTelIeM
Bcero: 5

[IIkaya oneHuBaHUs B paMKax OayuIbHO-pedTHHTOBOI cucrembl MAI'Y: «2» - 60 GamuioB u MeHee, «3» -
61-80 GamioB, «4» - 81-90 6amtoB, «5» - 91-100 6amioB, «3aureHo» - 61-100 GaIOB.




