IMpuaoxenne 2 k PII/] I'opuble MamiuHbI 1 000pyA0BaHHe
CnennanbHoctb- 21.05.04 I'opHoe nesio

cnennajm3zanus: Ne2 [loazemuas pa3padoTka pyaAHbIX MeCTOPOKIEHHU
®opma 00yueHHsT —0UHAS

I'on HaGopa - 2018

OLIEHOYHBIE CPEJCTBA J1JI51 IPOBEJEHMS TIPOMEKYTOYHOM
ATTECTALIMM OBYYAIOLUXCS MO JUCHUIIIUHE (MOIY.JIIO)

1. O01ue cBeaeHud

1. | Kadenpa I'opHoro gena, Hayk o 3eMiie ¥ IpUPOA000YCTPOICTBA
2. | CoenuanbHOCTD 21.05.04 T'opHoe aeno

3. | Crenmanuzanms No2 Tlonzemnas pa3paboTka pyIHBIX MECTOPOKICHUM
4. | Iucuurumnaa (MOAYIIb) ["opuble mammHbl 1 000pYI0OBaHNE

5. | ®opma oOyueHus OuHas

6. | I'oq Habopa 2018

2. IlepeyeHb KOMIIETEHIMH

—  CIOCOOHOCTBIO BbIOMpaTh W (WIM) pa3padaThiBaTh OOCCICUCHHE WHTETPUPOBAHHBIX
TEXHOJIOTUYECKHX CHCTEM JKCILTyaTAl[MOHHON pa3BeIKH, MOOBIUM U MEePEpadOTKH TBEPJBIX IOJIE3HBIX
HCKOMAEMBIX, a TakKKe MPEANPUATHI IO CTPOUTEILCTBY M DKCIUTyaTal[Md IOJ3EMHBIX OOBCKTOB
TEXHUYCCKMMH CPEJICTBAMH C BLICOKUM ypOBHEM aBToMaTtu3aiuu yrnpasienus (OITK-8);

— TOTOBHOCTBHIO BBINOJHATh KOMIUICKCHOE OOOCHOBAaHHE TEXHOJOTHMH W MEXaHHU3aluu
pa3pabOTKU PYAHBIX MECTOPOXKACHUH Mmosie3HbIX uckomaembix ([TICK-2.2).




3.  Kpurepum u nmoxkasarejiM OLeHUBAHHS KOMIIETEHIMII HA Pa3JIMYHbIX 3TANAX UX (POPMHUPOBAHUS

KpnTepml H TMMOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

(DOI)MI)I KOHTPOJIA

Jrtan popmMupoBanus komnereHnuu | DopmMupyemasn
(hopmup pMUPY 3HaTh: YMmern: Baanern: c()opMHPOBAHHOCTH
(pa3nenbl, TeMBbI THCIUILTAHBI) KOMIIETEeHITHsI 9
KOMIIeTeHIU i
OIIPEAENATH Kilacc,
KJaccu()UKAIUIO TOPHBIX MAIIIKH 110 HA3HAYCHUE U POJIb
JIMYHBIM PU3HAKAM U TOPHBIX MAIlUH U
1. Knaccu(pukanusi ropHbIX MAIIIAH H pas pu3 oP a
MpeIbABIsieMbIC K HUM TPeOOBaHMUA, 00opyIoBaHUS B OCHOBHBIMH TEPMUHAMHA U
o0opyi0oBaHMs W TpeabsBIsAeMble K OIIK-8 N N
TIOHATHE MEXaHUICCKUX TEXHOJIOTHUECKOM TOHSATHUSIMH O TOPHBIX Pedepar, rimoccapmii
HHUM TpPeOOBaHMSA. [ICK-2.2
XapaKTePUCTHK, OCHOBBHI LIeTH 10 MaIrHaX 1 000pyIOBaHUU
MOJICITUPOBAHMS PAOOTHI MAIIMH M UX | TEXHUYECKUM
KOHCTPYHPOBaHUE XapaKTepUCTHKAM U
BHEIITHEMY BUILY
KIaccuUKaIio, Ha3HAUYCHHE W
CTPYKTYPHBIC W IPUHIMIHATBHBIC
CXeMbl ~ OYpWJIBHBIX  MAaIlMH C
MCXAHHYCCKIM M (DH3HUCCKHM HPOM3BOIUTH PACUET | METOAMKOM ONpENENeH s U
1. Mawmuuebl s Oypenust. OIIK-8 BO3JICUCTBUEM PaspymaroIero | oCHOBHBIX pacdera OCHOBHBIX
[CK-2.2 HHCTPYMEHTA Ha OpOJTy, | TTapaMeTpOB MaIIUH mapaMeTpOB MAIIUH IS
KOHCTPYKTHBHBIE ocoGenHocTH | AU OypeHns Oypenust
MaIluH JUTS BpaIaTeIbHoTO,
YIapHOTO, YAapHO-BpAIATEIFHOTO U
BpamaTeIbHO-yAapHOTO OypeHHUS
MIPOU3BOJUTE pacueT Pedepar, rpynmosas
OCHOBHBIX
KIaccu(UKAIMI0, HA3HAYCHHE W . JUCKyCCHs
napaMeTpoB METOJIUKOHN OIpe/IeNICHHUs 1
CTPYKTYPHBIE  CXEMbI  3apsIHBIX
3. MauuHbI 1J1s1 3apSIAKH. OIIK-8 3apsiHBIX ~ MallMH, | pacyeTa OCHOBHBIX
MAIllMH, TPUHIUIHAIBHBIE CXEMbI H
TICK-2.2 OTIpEIeTISATh napaMeTpoB MaIIMH IS
KOHCTPYKTHBHBIE OCOOEHHOCTH
MIPOU3BOJIUTENILHOCTD | 3apsAKU
3apSIHBIX MAIIHH
u 3¢ (HEeKTUBHOCTD
3apsIHBIX MAIITIH
KIacCH(QUKAIMIO, HA3HAUYCHHWE ¥ | ONPEIeATh
CTPYKTYpPHBIE CXEMBI TOTPY30YHBIX M | ONTUMAIIbHEIC METOJaMH OIPEICICHUS H
4. BbIeMOYHO-TIOTPY304YHbIE TPYKTYD Py P
V—— OIIK-8 MOTPY309HO-TPAHCIIOPTHBIX ~ MAIIHH, | MapaMeTphl pacueTa OCHOBHBIX
) [ICK-2.2 WX KOHCTPYKTHUBHBIC OCOOCHHOCTH H | MOTPY30YHO- IapaMeTpoB MOrPy309HO-
OCHOBHEIC pacyYeTHBIC | TPAHCIIOPTHBIX TPaHCHOPTHBIXMAIITHH
XapaKTEePUCTUKU MaIIiH




pacCcUnThIBATh

KiIaccu(UKAIMI0, HA3HAYCHUE © | OCHOBHEIC METOMMKOH  OMpeeNeHHs
5. BbieMOYHO-TPaHCIIOPTHBIE OITK-8 CTPYKTYPHBIC CXEMBI TPAHCIIOPTHBIX | MapamMeTphl I OPIBBOI[I/ITCJIBHI())CTI/I "
MAIIHHBI. [ICK-2.2 MAaIlliH, TPUHINIHAIBHBIE CXEMbl M | CAMOXOJHBIX MAIIUH, 3(11)) (bexTuBHOCTH
' KOHCTPYKTHBHBIC 0COOCHHOCTH | KOHBEHEPHOTO u
T TPAHCHOPTHBIX MAIITIH
PAHCIIOPTHBIX MAIIuH JIOKOMOTHBHOTI'O
TpaHCHOpTa
KIaccu(UKaIio, Ha3HAUYCHHE W ACCUNTLIBATE
CTPYKTYPHBIE CXEMBl MAIIMH IS E CHOBHbLE MeToAuKaMu orpeneneHus | Pedepar
6. MamuHbI JJIsl THAPOMEXaHH3AINA OIIK-8 KpeIUIeHUS BBIPAOOTOK, N — MPOU3BOUTEIIEHOCTH U
IICK-2.2 MPUHIIUTHATbHEIE CXEMBI u HHE he r?neHI/Iﬂ 3¢ GEKTUBHOCTH MaIIIMH
KOHCTPYKTHBHBIE 0COOCHHOCTH BbI agOTOK JUTS KPETUICHHS BRIPAOOTOK
MAIIIKH [T KPETUICHHS BHIPAOOTOK p
MIPOBOIMTD OIIEHK
KIaccuQUKAIMI0 W Ha3HAUCHHE TEXHOJ}'IIOFHHCI(I:KOﬁy OCHOBaMH OIICHKH
7. BcnomorarejibHble MAIIMHBI. OIIK-8 BCIIOMOT'aTE/IbHBIX MallWH, >dbeKTHBROCTH TEXHOJIOTNYECKOI
I1CK-2.2 KOHCTPYKTHBHBIE 0COOEHHOCTH N — s deKkTUBHOCTH
BCIIOMOTaTENbHBIX MAIIUH BCIIOMOTaTENbHBIX MAIIUH
MallliH
Knaccugukarnms, Ha3Ha4YeHHE, OIpEeSTE
CTPYKTYpHBIE CXEMBI H OCHOBHEIC P METOZaMH OIpeIeIICHHS
8. CTannoHapHbIe MAIIIMHBI H ONTUMAJbHBIE
CTAHOBKY OIIK-8 XapaKTePUCTUKA U PEKHUMBI pabOTHI HADAMETDEL ONTUMAITFHBIX TIAPAMETPOB
Yy ’ TICK-2.2 BOJOOTJIMBHEIX, BEHTWISTOPHBIX, CTEHHOHE HBIX CTallMOHAPHBIX MALIUH U
KOMIIPECCOPHBIX W TOABEMHBIX P YCTaHOBOK
MAIIH 1 YCTAHOBOK MAIllMH U YCTAaHOBOK
MeTOJIaMU pacuéra Pedepar
OCHOBHl  SKCIIYaTAlMM  TOPHBIX OTIpeIeTIsATh OCHOBHBIX TIOKa3aTesei
9.C OIICHUBATh HaJICKHOCTH,
. CniioBoe 000pya10BaHHe TOPHBIX OIIK-8 Mall1H u obopyi0BaHM,
TEXHUYECKOE MIPOU3BOUTEIHLHOCTH
MAaIIHH. I1CK-2.2 Ha/IeXKHOCTH MaiuH, cuctemy TOuP
MAIITHH ¥ 060py TOBAHH COCTOSIHME U 3¢ (GEeKTHBHOCTH MAIIVH B
Py HaJeKHOCTh MAIIIMH TOPHO-J00BIBAIOIIEM
MIPOU3BOJICTBE
METOJaMH pacuéra
OCHOBBI  SKCILTyATALH  TODHBIX OIIpENIeNATh OCHOBHBIX TIOKa3aTesei
10. DkcmryaTanus rOPHLIX MAIIHH | OIK-8 MALLH " y o 60pYIlOB£HI/I$I OIICHUBATh HaJEKHOCTH, OnOpHBIA KOHCIIEKT,
00opyn0BaHMUSI. ’ | TexHMUECKOe MPOU3BOIUTEIHLHOCTH H eIIeHHe 3a]1a4
PyA TICK-2.2 HAJEKHOCTH MaliuH, cucteMy TOuP P a p Aad,

MAaIrH 1 000pyJOBaHUS

COCTOSAHHEC U
HaAC)KHOCTh MAallIMH

3¢ (HeKTUBHOCTH MallIVH B
TOPHO-A00BIBAIOIIEM
MIPOU3BOJICTBE

rioccapui




4. Kpurepuu U IIKaJbl OLlCHUBAHNUS

4.1 Tect
[TporeHT npaBUIIBHBIX OTBETOB o 60 61-80 81-100
KoimuectBo 0as110B 3a OTBETHI 0 1 2

4.2 3anaHue HA MOHUMAHHE TEPMUHOB

[TporeHT npaBUIIBHBIX OTBETOB o 60 61-80 81-100

KoimuectBo 0as110B 3a OTBETHI 0 1 2

4.3 KourpoJabHas padora

40 GayIOB BBICTABIISCTCS, €CIM CTYACHT PEIINI BCE PEKOMEHIOBAaHHbIC 33a]]auH, IPaBUIBHO
U3JI0KWJI BCE BapUaHThl HMX PEIICHUS, apryMEHTHUPOBAB WX, C 00s3aTeIbHOM CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIU TI0 COJCPIKAHUIO ITO HEOOXOJIIIMO).

20 OanioB BBICTABISIETCA, €CIU CTYACHT peni He MeHee 85% peKOMEHJIOBaHHBIX 3ajay,
NPaBUJIBHO M3JI0KUJI BCE BAPHAHTHI PEIICHHS, apT'yMEHTHPOBAB UX, C 0053aTEIbHOM CCHLIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBBI (€CJIU 110 COJIEPKAHUIO 3TO HEOOXOIUMO).

10 Gamma BBICTAaBISETCA, €CIU CTYIEHT peliny He MeHee 65% peKOMEHJOBaHHBIX 3ajad,
IIPABUJIBHO U3JI0XKWJI BCE BAPUAHTBI UX PELICHUS, apTyMEHTUPOBAB UX, C 005A3aTEIbHON CCHIIKOMN
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH IO COJEPIKAHUIO 3TO HEOOXOAUMO).

0 GayIoB - ecu CTYJAEHT BBIMOIHUI MeHee 50% 3amanus, /Wi HEBEPHO yKa3al BApHAHTHI

PCLICHUS.

4.4 Kputepuu OlleHKH BBICTYILJIEHHE CTY/IEHTOB C JOKJIA/10M

Bbanabl

XapaKkTepUCTHKH OTBETA CTY/IEHTA

5

- CTYJIEHT TJIyOOKO ¥ BCECTOPOHHE YCBOMII IPOOIIEMY;

- YBEPEHHO, JIOTUYHO, TIOCJIEAOBATEIHHO U TPAMOTHO €0 H3JIaraeT;

- OImupadaCh Ha 3HAHUA OCHOBHOH H ILOHOJ'IHI/ITGJ'II)HOI\/'I JIMTCPATyphbl, TCCHO IIPUBA3LIBACT
YCBOGHHBIE HAYYHBIE MOJOKEHHUS C IPAKTUIECKOHN IEeITeIIbHOCTHIO;

- yMeno 00OCHOBBIBAET U apTYMEHTHPYET BBIZBUT'AEMbIE UM UJICH;

- IeJIaeT BBIBOJBI M 0000IIEHHS;

- CBOOOJTHO BIIAJICET MOHATHAMH

- CTYJICHT TBEPJIO YCBOWJ TEMY, IPaAMOTHO H IO CYIIECTBY W3J1araet ee, Onupasch Ha 3HAHUS
OCHOBHOM JIMTEPATYyPBI;

- HE JIONYCKAeT CYIICCTBEHHBIX HETOYHOCTEIH;

- YBSI3BIBAET YCBOCHHBIC 3HAHHS C MPAKTHYECKOMN JESITENBHOCTRIO;

- QPTYMEHTUPYET HAYYHBIC TIOJIOKEHUS,

- IeJIaeT BBIBOJBI M 0000IIEHHS;

- BJIQJIEET CUCTEMOM OCHOBHBIX ITOHATHI

- TeMa PacKphiTa HEIOCTAaTOYHO YETKO M IOJHO, TO €CThb CTYJEHT OCBOMJ HpoOieMy, Mo
CYyILIECTBY U3JIaracT €e, ONMPasiCh HAa 3HAHUS TOJIBKO OCHOBHOM JIMTEPATYPHI;

- JIOMyCKaeT HeCYIECTBEHHbIE OIMOKH U HETOYHOCTH;

- CIIBITBIBAET 3aTPYAHEHHS B IPAKTHYECKOM TPUMEHEHUH 3HAHUI;

- ;1200 apryMEHTHPYET HayYHbIE MTOJIOKEHHUS;

- 3aTpynHsIeTCs B QOPMYITUPOBAHUH BEIBOJIOB M 0000IICHUIA;

- YACTHYHO BJaJIe€T CUCTEMON NOHATUI

- CTYJISHT HE YCBOWJI 3HAYUTEILHOW YaCcTH MPOOJIeMBI;

- JIOITyCKaeT CYIIECTBEHHBIC OIIMOKH U HETOYHOCTH ITPH PACCMOTPEHUH €€;
- HCTIBITHIBACT TPYAHOCTH B MIPAKTHUESCKOM MPUMEHEHUHN 3HAHMUIA,

- HE MOXET apTyMEHTHUPOBATh HAYYHEIE ITOJIOKEHUS;

- He ()OpMYITUPYET BEIBOJIOB M 0000IICHMIA;

- HE BJIJICCT MOHATHIHBIM aIllapaToM




4.5 IlpeseHTanus (KPUTEPHUH OLICHKH MPe3eHTALMH)

MaxkcumajabHoe

CT KT a Ipe3ceHTaAaluu
pYKTYypa np I KOJIMYeCTBO 0AJ1JI0B

Conep:xanue

CdopmynrpoBaHa 1enb paboThl 0,5
IonsiTHBI 3a1a4n ¥ X0 PabOTHI 0,5
Wudopmarus u3jnokeHa NoJHO U YETKO 0,5
Wnnroctpanuy yCHauBatoT 3G ekt BOCIPUATHS TSKCTOBON YacTH 0,5
uHpOpMaIUU

Crenasbl BEIBOIBI 0,5

OdopmiieHue npe3eHTANNA

Enuasnii ctrins ohopmiteHus 0,5
Tekct nerko ynraercs, poH coueTaeTcs ¢ TEKCTOM U TpaUKOM 0,5
Bce napametps! mpudTra xopomuo nogodpansl, pazMep mpudra 0,5
ONTHUMAJIBHBIA M OJMHAKOBBIN Ha BCEX clangax

KitroueBsie ciioBa B TEKCTE BBIJIEICHBI 0,5

¢ dekT npeseHTaNUU

O01ee BrieyaTIIeHHE OT IPOCMOTPa TIPE3CHTAIIUHI 0,5

MakcuMajIbHOe KOJIHYeCTBO 0a/1J10B 5

4.6 I'pynnoBas nuckyccus (YCTHbIE 00CyK/IeHHs IPO0J1eMbl WJIM CUTYAIlUH)
Kpurepum oueHnBanus BaJuibl
® OOyYaIOIIUICSI  OPUCHTHPYETCS B  IpodOiieMe  OOCYXIEHHS, TIPaMOTHO
BBICKa3bIBa€T M OOOCHOBBIBAET CBOM CYKACHUS, BiaaeeT NpodecCHOHATIbHOU
TEPMUHOJIOTHEH, OCO3HAHHO TMPHMEHSET TEOPETHUSCKUE 3HAHMS, MaTephal 2
M3JIaraet JIOTUYHO, TPaMOTHO, 0€3 OIIHNOOK;
® [IpU OTBETE CTYAECHT JEMOHCTPUPYET CBSA3b TEOPUU C IPAKTUKOM.

® 00y4JaroIMiiCsl TPaMOTHO H3JIaraeT MaTepual; OpPUEHTHpyeTcs B IpodiieMe
oOCykieHHs, BiageeT NPOPEecCHOHATBHOW TEPMHHOJIOTHEH, OCO3HAHHO
NPUMEHSET TEOPEeTHYECKHE 3HAHWS, HO colepkaHue W (opma OTBETa MMEIOT

OTACIBbHBIC HCTOYHOCTH, 1
® OTBET MPaBWIbHBIA, IOJNHBIA, C HE3HAYUTEIbHBIMU HETOUYHOCTSIMU WU
HEJIOCTATOYHO MOJIHBIH.

® 00yJaIONUIiCS M3JIaraeT MaTepual HEMOJIHO, HEMOCIEIOBATEbHO, JIOMyCKaeT
HETOYHOCTH B OTIPEACTICHUH MTOHITHIA, HE MOXET JI0Ka3aTeIbHO 000CHOBATH CBOU 0

CYKACHUS
4 O6Hapy>KHBaeTC$I HCJOCTATOYHO FJ'IY6OKO€ IOHMMAHHUC N3YYCHHOI'O MaTCpHaja.

5.  TunoBble KOHTPOJIbHBIE 32IAHUS U METOANYECKHE MATEPHAJIbI, ONPeIe/IsIIoIme
Npoueaypbl OLEHHWBAHWS 3HAHMI, YMeHHUil, HAaBBIKOB M (WJH) ONbITA [eATEJbHOCTH,
XapakTepu3ylummx JTanbl (opMHUPOBaHHUS KOMIETEHIHH B Tpolecce OCBOEHUS
o0pa3oBaTeIbHON NPOTrPaMMBbI

5.1 Tunoeoe 3a0anue na nonumanue mepmuHos

Huxe npuBonsTcs ompeneneHus BaXKHEMIIMX TEPMUHOB IO JaHHOW Teme. BriGepure
IIPaBUJILHOE OIIPEICIICHHUE IS KaXKOr0 TEPMHUHA U3 CIIUCKA:

1. bypunbHas mamuHa

2. bypwibHas yCTaHOBKa

3. BypoBoii cranok

4. BbypoBoif HHCTpYMEHT

5. BypoBas kopoHka




6. bypoBas mranra

7. XBOCTOBUK

8. Mydta

9. Illapomika

10.  Byposoii cTaB

11.  IlorpyxHOl ITHEBMOYIapPHHUK

a. coeduneHHvle Opye ¢ Opyeom 6yposvie WmaHau ¢ UHCMPYMEHMOoM HA KOHYe.

b. mawuna, ocywecmensiowas npoyecc 6ypenusi 20pHoll 8blPAOOMKU YUTUHOPUHECKOU
Gopmbl (cK8aNCUHBL, WNYPA) CHOCOOOM PA3PYUIEHUS 20PHOU NOPOOUL.

C. PA3HOBUOHOCHB OYPOBO2O NOPOOOPAPYULAIOWE20 UHCIPYMEHMA, NPEOHA3HAYEHHO2O
0J151 HeNOCPeOCMBEHHO20 PA3PYULEHUSL 20PHOLL NOPOObI.

d. Komniexmuas mawuna, ocyuecmensiowas npoyecc OypeHust CK8ANCUHbL CnoCobOM
paspyulenusi 20pHoU Nopoobi.

€. PA3ZHOBUOHOCHb OYPOBO2O NOPOOOPAPYULAIOWE20 UHCIPYMEHMA, NPEOHA3HAYEHHO2O
07151 coeOuHeHust OYPosbIX wmawne uiu mpyo 6 Oyposoi cmas.

f. xomniexmuas mawuna, ocywecmenaowas npoyecc OypeHus wnypa cnocobom
PAa3pyuleHusi 20pHOU NOPOOb.

g. pasHo8UOHOCMb OYPOBO2O NOPOOOPAPYULAIOWE20 UHCIPYMEHMA, NPEOHA3HAYEHHO2O
07151 3aKpenieHus 6ypo8oco cmasa 6 OYpUIbHOU MAULUHE.

h. paznosuonocmv 6yposoco nopodopaspyuwiaiowje2o uHCmMpymenma, @Gopmupyoue2o
VOApHblil UMNYTILC HA OYPOBOE 00JI0MO HENnOCPeOCMBEHHO 8 CKBAd CUHe Y 3a0031.

I. Mexanusmvl U NPUCNOCODNEHUs, NPUMEHseMble Npu OyPeHuu Wnypos, CKEANCUH U
JUKSUOayUY asapuil, BO3HUKAOUWUX 8 CKBANCUHAX .

J. pabouas wacmv wapouweuno2o 00IOMa 6 uUde CMAILHO20 YUIUHOPA WU KOHYCA, HA
HOBEPXHOCMU KOMOPO20 HAPE3AHbL UNU YCIMAHOBEeHbl 3Y0bs.

K. paznosuonocms 6yposoco nopooopaspywarowe2o uHCmMpymeHma, npeoHa3HA4eHHO20
ol nepedauu yOapHo20, 0Ce8020 UMU BPAWAMENbHO20 YCUIUL HA NOPOOOpaA3PYUAOwul
UHCMPYMEHM.

5.2  Ilpumep mecmogozo 3a0anus

1) Tect

OTBEeTUTH Ha BOMPOCHI 0 BBIIIE W3JI0)KEHHBIM TeMaM JUCUUIUIMHBIL. [IpaBUIbHBIN OTBET,
Haun0oJiee MOJIHBINA, MOXKET ObITh TOJIBKO OJMH.

1. [llupuHa neHTH! KOHBEHEPa HE 3aBUCUT OT?

a) [Ipon3BoauTENEHOCTH KOHBEHEpa

0) CKopoCTU JBUKEHUS JICHTHI

B) KyckoBaTocTH TpaHCIOPTHUPYEMBIX OPOA

r) AGpa3UBHOCTU TPAHCIIOPTUPYEMBIX TIOPOJT

1) Het nmpaBuiabHOro oTBera

2. Kakoif Bua ropHoro o0opyJoBaHus, KaK MPaBUJIO, OTHOCUTCSA K BCIIOMOIaTEIbHOMY
000pyI0BaHUIO:

a) aBTOCAaMOCBaJIbI

0) Oynb103€epHI

B) JICHTOYHbIE KOHBEHEPHI

I') 9KCKaBaTOPbI

1) IparyiaiiHbl

3. Kakue u3 MammH OTHOCATCS K BBIEMOYHO-TIOTPY30YHBIM MAaIIMHAM C JKECTKUM
3aKperuIeHHeM pabodero opraHa:
a) IpariaiHbl



0) KaHaTHbIE CKpeTephl
B) OallleHHBIC YKCKABAaTOPHI
T') TUIPABIMYECKUI IKCKaBaTOP

4. Kakue MammHbl OTHOCATCS K 000pYIOBaHUIO HEMPEPHIBHOTO ACHCTBHS?
a) MHOTOKOBIIIOBBIC 9KCKaBaTOPbI

0) ApariaiHel

B) MEXJIOIATHI

r) nephopaTopsl

1) BEPHOTO OTBETA HET

5. CmenHoe pabouee 000pyAO0BaHHE MTOTPY3UUKOB ITO:
a) KOBIIHU Pa3JIMYHON €EMKOCTHU

0) oOparHas jonara

B) Tpeiinep

T') PBIXJIUTEh

1) BCE BBIIIE TIEPEUHCICHHOE 000pyI0BaHUE.

6. Kakume Tumpl MEXaHU3MOB CYIIECTBYIOT 110 KHHEMAaTHYECKOMY IIPU3HAKY
9KCKaBaTOPOB?

a) C TPYIIOBOM CXEMOM MPUBOJIa HECKOIBKUX MEXaHU3MOB OT OOIIUX JIBUTaTEsICH.

0) ¢ MHOTOJIBUTATENLHOM CXEeMOW MPUBOJIA OT MHAUBHUIYAbHBIX JBUTATEIICH.

B) C OJHOJBUTaTEIbHON CXEMOM IIPUBOJIA BCEX MEXAHU3MOB.

T') BCE BBIIIE IEPEYUCIICHHBIE.

7. Kakoii TJ1aBHBIN TapaMeTp CaMOXOAHOTO cKpernepa?
a) pabodasi CKOPOCTb.

0) MakcuMasbHas TONIIMHA CPE3aeMOT0 CJIOS TPYHTA.
B) TEOMETPUYECKAsi BMECTUMOCTH KOBIIIA.

T') BCE BBIIIE IEPEUUCIICHHBIE.

8. Ilpm ruapoMexaHM3allUM TOPHBIX pabOT Kak MOJAPa3AEI0TCS MO  CIocoO0y
nepeMenieHus THAPOMOHUTOPHI ?

a) HECAaMOXO/IHbI€ U CAaMOXOJTHBIE.

0) ryCEeHUYHBIE.

B) IlIararoIiue.

I') BCE BBIILIE IEPEYUCIICHHBIE.

9. Kakast KOHCTpYKIUSI pOTOPHOI'O 9KCKaBaTOpa MO3BOJISET CHU3UTH €ro Maccy?
a) C HEBBIIBUKHBIMU CTPETIaMH.

0) ¢ BBIIBUKHBIMU CTPETIaMHU.

B) HET MPABUJIBHOTO OTBETA.

10. Kakyto KOHCTPYKIIMIO JOJOT MPUMEHSIOT PH OypeHnH 00BOAHEHHBIX CKBAYKHH.
0) ¢ paccenBaOIUMH BUHTAMHU.

B) IIJITAMO3AIIUTHBIMH KJIallaHAMH.

T') BCE BBIIIIE TICPEYNCIICHHBIC

5.3 Ilpezenmauyusn: ancopumm u peKoOMeHOAUUU NO CO30AHUIO NPE3eHMauuU
AJTOpUTM CO3/IaHUS TPE3CHTALIUI

1 aTan — onpezeneHue eau NPe3eHTaAuU

2 9Tan — moApoOHOE PacKphITUE HHPOPMAITHH,



3 3Tamn - OCHOBHBIE TE3UCHI, BBIBOJIBI.

Cnenyet ucnonb3oBatb 10-15 cnaiinos. [Ipu sTom:

- IEPBBIA CHai] — TUTYJIbHBIN. [IpenHa3HaueH 1id pa3sMeleHusl Ha3BaHUs IPE3CHTALUH,
MMEHHU JIOKJIaIYMKa U €r0 KOHTAKTHON MH(pOpMAaIUy;

- Ha BTOPOM cJaii/ie He0OX0IMMO Pa3MECTHTD COJIepKaHNE TPE3EHTALINH, a TAKXKE
KpaTKO€ OIMCAaHUE OCHOBHBIX BOIPOCOB;

- C€ OCTaBILUECS CIIalIbl UMEIOT HH(POPMATUBHBINA XapaKTep.

OO6b1YHO TIO/1a4a HH(OPMALIMK OCYIIECTBIISIETCS MO IIJIaHy: TE3UC — apryMeHTaIHs —
BBIBO/I.

PexoMeHAa1IMU 110 CO3JAHUIO NTPE3eHTALINH:

1. UutabenpbHOCTh (BUAUMOCTD U3 CAMBIX JAIBHUX YTOJIKOB MIOMEIICHHS U C
Pa3IMYHBIX YCTPOMCTB), TEKCT AOJKEH ObITh HAOpaH 24-30-biM mpudTOoM.

2. TiaTenbHO CTPYKTYpUpOBaHHAS WH(OpMAITHSL.

3. Hann4ne KOpOTKHMX M JAKOHUYHBIX 3ar0JIOBKOB, MAPKHPOBAHHBIX U
HYMEPOBAHHBIX CIIMCKOB.

4, Kaxxmomy mososxeHuro (uee) Haao OTBECTH OTACIbHBIN a03ail.

o. ['maBHY¥O WJICI0 HAJI0 BEUIOKHTH B IIEPBOM CTPOKE ad3ara.

6. Hcnonb3oBath TabnuaHbIe (OPMBI TIPEACTABICHHUS HHGOPMAIIMH (IMarpaMMBl,

CXEMBI) JIJIsl WJUTFOCTPALMHU BAKHEHITNX (DAKTOB, YTO JACT BO3MOXKHOCTH ITO/IaTh MaTepUal
KOMITAKTHO U HarJsi/IHO.

7. ['paduka nomKHA OPraHUYHO JOIOJHATH TEKCT.

8. Beictynnenue ¢ npesentanueii ymmres He 6oee 10 MuUHyT;

5.4 Temwt 0oknaoos

CpaBHeHmne OypOBBIX CTAHKOB OCHOBHBIX ITPOU3BOIUTEIICH.
KoHCTpyKIusi COBpeMEHHBIX THIPABINYECKUX SIKCKaBATOPOB.
Poccuiickue kapbepHbIe BBIEMOYHO-TPAHCIIOPTUPYIOLTUE MAIITHHBI.
Kouseiiepuslii Tpancnopt B yciioBusx Kpaitnero Ceepa.

Oco0eHHOCTH KOHCTPYKIIUM COBPEMEHHBIX KapbePHBIX aBTOCAMOCBAJIOB.
MexaHuzanusi KperjieHHsI HEYCTOWYHBBIX OOPTOB KaphePOB.
CranoHapHble YCTAaHOBKH OTKPBITBIX TOPHBIX PadoT.

CoBpeMeHHbIE TEHAEHIIMU pa3BUTHs cucTeMbl TOUP.

ONoGa~WNE

5.5 3apanue 111 BBINOJIHEHUS] KOHTPOJIbHON PadoThl
Bomnpockl kK KOHTpoJIbHON paboTe

Howmep Bapuanrta
Howmepa Bonpocos
(10 CIIMCKY B )KypHAaIe)
1. 2 59
2. 4 57
3. 6 55
4. 8 53
5. 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
3agaua

Pacyér BOZ0OT/IMBHOM YCTAHOBKH.

BonooTrnuBHas ycTaHOBKa COCTOMT U3 Hacoca (HACOCOB), TPYOOIIPOBOJIOB M KOHTPOJIBHO-
U3MEpUTENIbHOM anmaparypsl. [[1s1 TpyOOnpoBOIOB NPUMEHSIOT CTalbHbIE OECIIOBHBIE TPYOBI
muamerpoM 50 — 450 MM ¢ (uIaHIIEBBIM COETUHEHNUEM U YINIOTHEHHEM C MOMOIIBIO POKIAJOK
U3 pPe3UHbI, CBUHIA U KpacHON Meau. J(naMeTp BcachlBaroIIero TpyOOnpoBoia HE JOKEH ObITh
MEHbIIIE TuaMeTpa BCaChIBAOLIEro naTpyOka Hacoca.

HarnerarenbHblii  TpyOompoBox oOOpyAyeTcs 3aIBHKKOH, OOpaTHBIM KJIAmaHOM |
TEMIIEPATYPHBIM CAJIBHUKOBBIM KOMIIEHCATOPOM, a BCACHIBAIOIIUN — CETKOM M NPUEMHBIM
KiarnaHoM. HasnHadyeHue npsMoro KiamaHa — yJAepKUBaTh BOJY, 3aJIMBAEMYIO B HAcCOC IEpeN
nyckoM. CeTka IpeJHa3HayeHa JJIs IIPEeJIOXpaHEHHs Hacoca OT MONAaJaHMs B HEro KPYIHBIX
YyacTUIl TOpOoJAbl W Jpyrux mnpeameroB. OOpaTHbIM KianaH OTKPBIBAETCS TOJIBKO IIpU
HOCTYIUIEHUU BOJIbl U3 Hacoca B TPyOONPOBOJ, MPHU OCTAHOBKE HACOCA OH 3aKPbIBAETCS O[T
JEHCTBUEM BOJIBI B TPYOOIIPOBO/IE.

3amBMKKA CIOYXKHMT JUIs  PEryJIMpoBaHUs pabOThl Hacoca M YCTaHABJIMBAETCS
HEINOCPEICTBEHHO Ha HarHEeTaTeIbHOM NaTpyOKe Hacoca.

Hacoc Bkirodaercs TONBKO IOCIE 3allOJIHEHUS €ro BOJOW. [l 3TOM Lenu CiIyKuT
KOHTPOJIbHBIN KpaH.

IIpu pacuére BOZOOTIMBHON yCTaHOBKH IO 3aJJaHHOMY NPUTOKY BOJIbI ¥ BBICOTE MOAAYN
(rmyOuHBI 1IAXTHI) BBIOMpAIOTCS THUII HAacoca W DBJIEKTPOJBUIATENb, COCTABISETCS CXeMma
TpyOONpOBOJa U MPOU3BOIUTCS €r0 pacuéT, rpaduuecku ONpeesieTcsl pexXuM paboThl Hacoca.

[Ipon3BoUTENbHOCT,  pabOYMX  HACOCOB  BOJOOTJIMBHBIX  YCTAaHOBOK  JOJDKHA
o0ecreynBaTh OTKauKy HOPMaJIbHOTO CYyTOYHOTO MPUTOKA He Oosee ueM 3a 20 4acos.

Jano:

1. HopmanbHbIi Q,, ¥ MaKCHMAJbHBIM BOZONPUTOK Q,,.. , M>/uac , Tabmuna 1.
2. T'myOmna ctBosia HB, M, Tabmmma 1.

Onpenenurs:
1. TpeOyemyro pacu€THyro nojady Hacoca

24
Qp = ng}M3/qac
2. OpI/ICHTI/IpOBOLIHO OIIPEACIIAIOT HAIIOp Hacoca.

H=1,1HB,M
riae: HB — rimyOouHa BeIpabOTKH (110 BEPTUKAIH),M



3. Bribupaem tun Hacoca, o CIpaBOYHOM JIMTEpAType WM IO TadymIe 2.
4. PaccunThIBaeM JAMaMETpP HArHETATEIbHOI'O TPYOONPOBOJAA MPU MPHUHATOW CKOPOCTU BOJIBI

Upp.» M/C B HEM, Tabiuua 1.
Taomuma — 1.

Bapuant Q,, M*/uac Qmmax, M/4ac He,Mm Vipy M/€
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

Taoauna — 2




THC 300-1300

* Hast wacocos LTHC 3

MOUHOCTB Hacoca,

300{1300}.2950

220380

00-7003-1000, L(HC 180-500.+-900 u LIHC

o8 | 8.9 | &% |m e
ol £5 |piEr | FEY | Tmor wmons
R s |[EE (Sg54 e S paBounx Konec
z et g g 05 nggu 8#5 (cm. puc. II. 7 1 |
Tru Hacoca g & o g |538/8588 | g8¢ 1L 11),mm e
N | Eo®| BEEEE| FEa g
£lslBg| o $osbEEgL] EnE g
2| B\ B3| ¢ |HES|F8%ES| 535 | 4|5 B | 8
SL2 58| x [$E5|A2eda| 2EF |- 3
~ Hacocw I1HC 180-476--680 |
LHC 180-476 476 205010,72( 380 130—220 | 1650 | 660| 760{1312
IIHC 180-544 544/ 2950|072 400! 4.0 |[130+220|1750| 760| 860 |1434
LIHC 180-612 612] 29501 0.72{ 500 130—220| 1850 | 800 960 |1556
ITHC 180-680 680| 2950 0.72( 500 130—220 | 1950 | 960} 1060 |1678
. Hacocsr LLHC 300-120--600 u ILHCK 300-120+-600
UHC 300-120 (a4l . 10,701 yenl o 1365] 176/ 3161127
IHCK 300-120 14751 o’ gg| 160 220--380 1374 | 170/ 327 1160
1IHC 300-180 L 1007 el oon . asn | 1485 | 296 436 {129
LHCK. 300-150 14751 5’eg | 250 220380 1495 | 200! 448 1320
J 00-240 2 ae | 0771 o _aqn | 1605 | 416{ 556 [1453
'LIHC' 300-30 71 1725 | 53 1
BESE" ol sl s 01| s0| 5.0 |moso| | ) S
BT il ol vis 01| o] 20 |monn| | 5 S
o i S IR W I e
‘ g ! anl - 5| 1036 {223
e o B IR SO | i o
. T oonagq | 2205 [1016] 1156.12405
LHCK 300-540 | 1475 0,68 800 220--380 2221 ol 1174 o475
300-600 . 10271 | ganl |l oon__ngq | 2326 [1136] 1276 |o575
LIHCK 300-600 00 1475 | 765 | 800 1220380 | 534 11136 1295 l2650
- " Hacocs LLHC 300-700+1000% EE TR
IIHC 300-700  [300| 700[ 2950 0,74 220—380 | 2293 | 943 946 2053
I1IHC 300-800  |300| 800{2950|0.74 [ 220--380 | 2418.[1068| 1071 [2182
1IHC 300-900  |300] 900| 2650 | 074 220—380 | 2543 {1193| 1196 |2311
LIHC 300-1000  (300{1000| 2950 | 0,74 220380 | 2668 (1318| 1321 |2440
.. Macocu LUHC 180-500-900 w ICHC 300-780-1300%
LIHC 180-500  [180| 500] 2970 1340]. 5,0 (130220 | 1456 | 440 600 (2210
1IHC 180-600. (180! 6002970 , 5.0 |130—220( 1560 545| 705 [2310
1IHC 180-700 - {180| 700| 2970 5.0 |130—2201665] 650] 810 [2410.
1LHC 180-800 - {180| 800[2970 5.0 . |130—220 | 1770} 755| 915 [2510
1[HC 180-900 |180| 9002970 5.0 {130~2201 1875 860]1020 |2610
LLHC 300-780  |300| 780| 2950 —2'0 | 220—380| 2625 818 820 [1960
1IHC 300-910 {300 910|2950 —2,0 (2203802750} 943 945 {2090
1[HC 300-1040 {300!1040] 2950 —2.0 |220—380 | 2875 |1068] 1070 [2620
LHC 300-1170  |300]1170] 2950 —2.0 | 220—380 3000|1193} 1175 2350
—20 3125 |1313[ 1320 2480

300-780 +21300 mpusesenn



IIponoskenue Ta0 MBI — 2

L it o Tty

Do |l |ode | B e

| & . |E& |EBET RE | paGounx Kouec

| § |8 (2% %8st | §EE | o pue IL7H
| 8|8 | & (%55 5858 | 2§t 11 11), mm )
Tun Hacoca z g | @ gl E‘Egig RER 3
S| .| 8w | H|85s 5BEE. s5E ' F:
£ 2|55 ¢ |S535y £X | 2

BT Hacocst I(HCK 500-160--800*

HCK 500-160 |500| 160;1475,0,73| 300| 4,5 3806402035 | 229 369 2432
ﬁHCK 500-240" | 500}, 240 1475 | 0 73' 450 4,5 |380—0640 2180 374 514i2754
L{HCK 500-320 |500) 320| 1475 0. 73 600 4,5 |380—640|2326) 519| 659 13076
[IHCK 500-400 | 500| 400| 1475 0,73‘ 750| 4,5 |380—0640|2470 | 664 804'3398
I[HCK 500-480 |500] 480| 1475(0,73| 900| 4,5 |380—6402615| 809] 949 3865
ITHCK 500-560 |500| 560| 1475 | 0: 73 1050| 4,5 |380--640|2760| 954 1094|4333
IIHCK 500-640 |500| 640( 14750, 73 1200 4,5 -|380—640)2905 1099; 1239 14801
IIHCK 500-720 -500@ 1475 0 73|1350| 4,5 |380—640]30501254) 1334 5269
LIHCK 500- 800 |500/°800] 1475 | 0'73[1500| 4.5 |380—640|3195 |1399} 1529 5737

Hacocst ILHCT 800-250-1000 (12MCT-7*)

[LHCT 800- 250 800| 250, 1475|0,75| 72| 3,0 640—1000 2010 468/ 460 4220
IIHCT 800-376 |800| 375.1475|0'75( 1090} 3,0 (6401000 2180 638} 630 4721

ITHCT 800-500 | 800/ 500| 1475 0 751450 3,0 640-—1000 9350 | 808 8005222

LIHCT 800-625 | 800} 625(1475 0, 75 1810 3,0 :640-—1000 2520 | 978] 9705723

1IHCT.800-750 |800| 750| 1475 (0,75|2180| 3,0 |640— 1000 2690 |1148; 1140 6224

IIHCT 800-875. | 800| 875! 1475 |0 75 25401 3,0 640—-1000 9860 |1318) 1310|6725
[IHCT 800-1000 | 800{1000} 1475 | 0 75 29001 3,0 640*1000 3030 1488' 1480 {7226

* Nlas HacocoB I.iHC;K 500-60Q+800 u HHCT 800-250-',—-1000 Hpn'Ben_eHa MOIHOCTs HACOCa.
[4g,
d, = nqugﬁoo’M’

5. Ilo rtabmuue 3  yTouHseM pacy€THbII BHYTPEHHHH  JUaMeTp

HarHeTaTeJIbHOTO  TPyOONpoBoJa W  BBIOMpaeM  HAWOONBIIMK  OJMVDKANUIIUI

CTaH[[apTHI)II\/II, IMOCJIC 4Y€ro YTOYHACTCA HMCTHHHAsA CKOPOCThH BOJAbI B CTAHAAPTHOM
TpyOonpoBo/e.

UTIJ.HCT. -

4Q,

Taoauna 3.

TV, 3600d,”



CraxeHste GecmosHble ropsyexartansie 1py6st (FOCT 8731—74)

ook 150 0 | gy | | e peboss e s sy
cremcn -| Macca lm
Tpy6sl, TP%’{?"“

HapYXHbI | BHYTpEHHMH MM Cr, 2 Cr. 4 Cr. b Cr.6
108 100 4 10,26 60 75 90 110
« 98 5 12,70 75 95 115 140

Y 96 6 15,09 95 115 140 165
133 125- 4 12,73 50 60 75 90
el 123 5 15,78 65 75 90 110
12} 6 18,79 75 90 110 140
159 150 4 17,16 | 50 60 70 . 8
- 149 5 18,99 05 65 80 95
147 6 22,64 65 80 95 115
145¢ 7 26,24 75 a0 110 130
203 191 6 29,14 55 6b © 80 9
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 9 120 145 170
219 207 . _.b 31,52 45 55 70 80
- "205 7 36,60 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 80 . 100
227 9 52,38 60 75 90 110
225 10 57,95 70 85 100 120
223 11 63,48 85 110 130 155
273 259 7 45,92 45 55 . 65 75
257 8 52,28 50 60 70 85
255 9 58,60 55 70 80 90
253 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.




OcHoBHbie PasHepsl marpy6ios uempoﬁenmblx Hacocoa ﬂcnoropcxoro
| MamunochouTeanoro 38012 .‘

R Bmpegnnﬁ nﬁémpﬁ narpy6Ka, MM
© Tummacoca | S
I | BeachiBaiowero | HarmETArenbHOre:

1IHC 38- 50-—250 o 12 125
1IHC 38- 440920 - | 80 80
5MC-7; LIFICK 60-60-200 | | 125 VY
1IHC 60-66--330; MCKI0 | | 100 80
[HC 105- 98-*490 T - 1% 125
[IHC 180-85+425; LIHCK 180- 85 25 150 150
[HC 180-476+680 . . o [50. 125
LTHC 300-120=600; LIHCK 300-1 20-—600 200 )
[[HC 300- 700-1000 o A0 1T
LHC 180- 500-—900 - 150 126
[[HC 300-780+1300 200 I
[IHCK 500-160=-800 . 20 00
'..].[HCF‘800-150+1000 o 300 260

6. JlmameTp BcachIBaromero TpyoomnpoBoa .
[To TaGnuie 3 BhIOMpacM BCACHIBAIOIIUI JuaMeTp TpyOorpoBojaa d, BBEIOMPAIOT M3 pacueTa,
4yTOOBI CKOPOCTH BOJIBI B HeM He mpebimana 0,9 — 1,2 M/c; oH qo/KeH ObITh, Kak MpaBUiio, Ha
25 — 50 MM Ooubllie AMAaMeTpa HAIOPHOTO TPYOOINPOBOJA M HE MEHEE TUAMETPa BCACHIBAIOIIETO
narpy6ka Hacoca (cMm. Tabnuny 4).
[Tocne ycranoBiieHUs auamerpa d, YTOYHSIOT CKOPOCTh BOJBI (M/C) BO BCACHIBAKOIIEM
TpyOomnpoBo/e:

U, = *C >, MC
Uy, 3600d,,

TonmmHa cTeHOK TpyO BBIOMpaeTcs MO TaOMWIlE W B 3aBUCUMOCTH OT JaBICHHUS BOJBI B
TpyOOIIPOBO/IE, KOTOPOE OTpeaesieTcs mo Gopmyie:

P,..= (0,11 + 0,115)H,,krc/cm?



I'ne H, - reomeTprueckas BbICOTa HArHETAHUSI, M. BOJ.CT

7. IloTepu Hamopa BO BcachiBalIleM TPyoonpoBoje:
7.1.  ua npamom ywacmke mpy6onposooa

LE-UP-Y UBCZ
Rayse =A—— X2 M

dg 29
ne A— xoddpdumenT compoTUBICHHS, 3aBHCANIMA OT MIEPOXOBATOCTH BHYTPECHHEH
MOBEPXHOCTH TPYO, IPHUHUMACTCS JIJIs MIaxXTHBIX yenoBuid A = 0,03;
Ly 11py — JUTMHA MIPAMBIX yYACTKOB BCACHIBAIOLIETO TPYOOIPOBO/IA OJIMHAKOBOTO IHAMETPA, M,
(Tabnuma 5);
g = 9,8 M/c? — yckopeHHe cBoGOIHOTO M ICHUSL.
Tabmuua - 5
Bapuant 1+7 8+14 15+21 22+26 2630
Ly npy™ 10 8 14 12 16
Lynpy 572 600 712 685 638
Tabnuua - 6
Bapuant LH-HP-y'M

1 255

2 150

3 1135

4 130

5 125

6 120

7 115

8 110

9 105

10 100

11 95

12 90

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 KllanaHe u cemke

_ UBCZ
hI{.C.BC - ‘f}c.c. X 29 » M

Fne S
OPHEHTHPOBOYHO paBHbM &, . = 3,0

7.3.86 Kpyeiom KoneHe
—_— aK.BC UBCZ
hK.BC = Nk e (EK.BC X 90 X 29 )a M

@y s - YTOJI 3aruba KoJieHa BCaChIBAOIIETO TPYOOIIPOBOIA, IPa/;
Ny g — KOTTMYECTBO KOJIEH TPYOOIIPOBO/A, IIIT.

IIpn 3a1aHHOM OTHOILICHUU paauyca TPyOBI K

r
a, = 90R— 1 K03 dHUIMeHTe CONPOTUBJIEHUSA KOJieHa &, U &, .

Har"€TarcjibHOI' O TPY6OHp0BOI[a COOTBCTCTBCHHO, T8.6J'II/II_[a 7.

- K03 (UIMEHT CONMPOTHUBICHUS B NPUEMHOM KJIallaHE U CETKE MPUHUMACTCS

3aruda

BCaChIBaromero n

Tabmuua 7.
Bapuant 1+7 8+14 15+21 22+26 26+30

A e 90 45 60 90 45

& pe 1,978 0,294 0,661 1,978 0,294
Ny pe 2 4 3 2 3
Ay oy 45 60 90 60 45

[ 0,294 0,661 1,978 1,978 0,294
Ny g 3 1 1 2 3

¢, 0,26 2,06 17 2,06 0,26
Eox 18 25 9,6 5 3,2
7.4.0061mume nmoTepu BO BCaChIBAIOIIEM TPYOOTIPOBOIE

HH.BC. = hH.y.BC-I_hK.C.BC + hK.BC’ M
8. IloTepu Hamopa B HATHETATEJILHOM TPYOONPOBO/IE:

8.1.na npsamom yuacmxe mpyoor hy, ., = ALH&ﬂ X Z—i, M
Ly ppy — ATIMHA TIPSMBIX Y4aCTKOB HATHETATENLHOIO TPyOOIPOBO/IA OJIMHAKOBOIO JUAMETPA, M
(Tabnuua 7);

UH
8.2.6 3a0eunckax hy, = &, X M

2

I'ne 53 - KOE)(I)(I)I/II_II/ICHT COIIPOTUBJICHHA B 3aIBHKXKE B 3aBUCUMOCTH €€ OTKPBLITHUA HA YCTBCPThH,

MIOJIOBUHY, HA TPU YETBEPTH, IPUHUMAETCS 10 Tabiuie 6.

8.3. 6 oopamnom knanane hg, = &, X

v, 2
2

M




&ox - KOOGGUIMEHT COMPOTUBIICHUS B OOPaTHOM KJIallaHE B 3aBHCHMOCTH IPH Pa3HBIX YIiiax
OTKPBITHS, IPUHUMAETCA 110 Tabnuiie 6.
8.4.6 konenax nacnemamenvHo20 mpyoonpogooa

aK.H. .'."]H2
hK.H = Nygy (EKH X X g)a M

90

@\, - Yol 3aruda KoJeHa HarHeTaTeIbHOTO TPYOOIpOBO/Ia, Tpajl, Tabnuma 6;

N,y — KOJIMYECTBO KOJIEH HarHETAaTeIbHOTO TPyOOIpoBo/Ia, T, MO Tabmuie 6.
8.5.06wue nomepu 8 nacnemamenbHoOM mMpyoOONPo8ooe

HH.H. = hl’[yH+h3 + hO.]{. + hI{.H’ M

9. T'eome3uyeckasi BLICOTA MOAAYM (CyMMa I'e0/1€3UNYECKUX BBICOT BCACHIBAHUS
(BakyymMMeTpHUecKasi BbICOTA) U HATHETAHMU )
H,=H, +1,m
I'me Hp — BakyyMMeTpuYecKass BBICOTAa BCACBIBAHUS, NPUHUMACTCS 10 TEXHUYECKOU
XapaKTepUCTHKE Hacoca U He IpeBbilIaeT 00br4Ho 5-7 M (Tabnuna2).
[, — reoae3nueckas BbICOTa HarHETAHUS, JIJISl pACUETOB IPUHUMACM €€ MPUOJIM3UTEIIBHO PaBHOM
riryoune ctoia — Ha.

10. PacyéTrHblii MaHOMeTpHYeCKHUI HATIOP
H, =H,+H,,. +Hy,, M
11. ITocTosinnast TpyOOnIpoBOAa

RT= M_Hl",;

G
3600

12. Xapakrepucruka TpyoonpoBoga
2
H, = H,; + R.Q >

13. PacueTrHble JAHHBIE JIfl YPABHCHUSA XaPAKTCPUCTUKH prﬁonponona

Tabmuma - 8
[TapameTpsr Qp 1/4 Qp 1/2 Qp 3/4 Qp Qp Qp +1/4 Qp
Q,m/c
Q,M°/MuH
Hwm,Mm

[To nanubIM Tabnuubl 8 Ha rpaduke pexuma paboThl Hacoca (M3 JIMTEPAaTYPHBIX HUCTOYHHKOB)
CTPOMUTCSl XapaKTepHCTUKa TpPyOONpoBOAa M OIpeneNseTcss peXuM paboTel Hacoca. Touka
nepeceyeHusl HalopHOM XapaKTepUCTUKU HACOCAa M XapaKTEPUCTUKU TPYOOIPOBO/Ia ONpeenseT
napameTpsl pabodero pexuma Hacoca — Qpa6, Hpab umy.s . [Ipu mpaBmiabHO momoOpaHHOM
Hacoce (Qpab moykHa Jexarh B peenax padouei 30HbI Hacoca.

14.PacyeTHast MOIIIHOCTD YJICKTPOABHUIATE/IsI HACOCA

QpHMm
=—— K
P 102 x 3600
15.PaGouyasi MOIITHOCTH HA BaJly Hacoca
__ QpabHpabpg
Ppas = (1000rﬁp36)’KB

BT

Tac p- MIOTHOCTH BOOHI, KI‘/M3




16. PaGo4asi MOIITHOCTH 3J1eKTPOABUIATEJIA
P

K.Poa6
= =26 By
Mg
I'me K, =1,05-1,1 - ko3 duiueHT mycKoBOro 3armaca MOIIHOCTH;

AB

1, — KIIJI] nepenaun ot guratens K Hacocy ( IpH HEMOCPEACTBEHHOH nmepenadn 1= 1).

H

. 600
524
450

1067300}
80 |

400

o | A
150 225 300 dmVy

5.6 IIpuMepHbIe BONPOCHI AJI5l TPYNIIOBOI JMCKYCCHHU

HazoBuTe o0mactu npuMeHeHus: OypOBBIX CTAHKOB Pa3HBIX THUIIOB.
Kakne tumnr BpamaTCJIbHO-IMTOAAOIINX MEXaHNU3MOB ObIBarOT?
Kak knaccudunupyrorcs mHeBMOYIapHUKHU?

Urto BKiTIOUaET B cebst OypoBoii cTaB?

el AN

5.7 Bonpocel K 3K3aMeHY

OcHoBHbIE PUZUKO-MEXAHUUYECKHE CBOMCTBA TOPHBIX TOPOJ M CIIOCOOBI UX pa3pyLICHUS.
JlunaMuyeckue crocoObl pa3pylieHus KPEMKUX TOPHBIX TOPOI.

Knaccudukanys ropHbIX MaIlluH AJIs1 OTKPBITON TOOBIYH MOJIE3HBIX HCKOMIAEMBIX.
Kiaccudukanms 6ypoBbIX MaIiiH.

Teopus paboyero mporecca OypOBBIX MaIIHH.

dusnyecKkrue OCHOBBI TEPMHUYECKOTO OYpeHUSI.

WNucTpymeHT s OypOBBIX MAIIMH U TEPMUYECKOTO OypeHUsI.

KoHCTpyKTHBHBIE CXEMBI BpalaTeIbHO-TIOJAIONINX MEXAaHN3MOB OYPOBBIX CTAHKOB.
YcTpoiicTBa 1 yaaneHus 0ypoBOi MENOYH U3 CKBAKHUHBI, TBUICYIIaBIUBAHUS U
MBUICTIOABIICHUS, JJIS TIOJIBOIA CXKATOTO BO3/IyXa M pabOUnX KOMITOHEHTOB K
BpalnaroiemMy 0ypoBoMy CTaBy.

CoNoOAEWNE



10. VYcrpoiicTBa U XpaHEHUS, TIOJaYy IITAHT U CBUHUMBAHUS (Pa3BUHUMBAHUS) OypOBOTO
ctaBa. [ mapaBIuyecKue CUCTEMBl. X0/10BO€ 000pyI0BaHHE.

11. BypoBble CTaHKH yJapHO-KaHATHOTO M YIapHO-BPAIIATEIILHOTO OypEeHUs OTPY>KHBIMU
ITHEBMOYJapHUKAMH.

12. BypoBble CTaHKH BpalaTeabHOTO OypeHHs Pe3OBBIMU JOTOTAMH.

13. bypoBble cTaHKH BpalaTenbHOro OypeHHs MIapOIIEUYHbIMU 10JI0TAMHU.

14. Cranku oraeBoro Oypenus. IIIHekoOypoBbIe MaIIWHBIL.

15. IIpon3BOAUTENBLHOCTD U PEKUMBI OypeHHsI TP SKCILUTyaTallul OypPOBBIX CTAHKOB.

16. Knaccugukanus 3KkCKaBaTOpOB.

17. KoHCTpYKTUBHBIE CXE€MBbI OJTHOKOBIIOBBIX 3KCKaBaTOPOB.

18. KoHCTpYKTHUBHBIE CXEMBbI MHOT'OKOBIIOBBIX 3KCKaBaTOPOB.

19. Pabouee 060pyn0BaHNE OAHOKOBIIOBBIX U MHOI'OKOBIIIOBBIX IKCKaBaTOPOB.

20. Pabourie MeXxaHU3MbI OJJHOKOBIIOBBIX KCKaBaTOPOB.

21. Paboune MexaHU3Mbl MHOTOKOBUIOBBIX 3KCKaBaTOPOB.

22. OnopHO-TIOBOPOTHBIE YCTPONUCTBA SKCKABATOPOB.

23. CucreMbl 1 MEXaHU3MBbI YIIPABJIECHUS SKCKaBaTOPAMHU.

24. XonoBoe 000pyI0BaHUE SKCKABATOPOB.

25. MetajMueckue KOHCTPYKIMU SKCKaBaTopoB. OOmiue cBenenus. MaTtepuaisl
METAJUIMYECKUX KOHCTPYKIMHA SKCKaBaTOpoB. DepMEHHBIE U pAMHBIC KOHCTPYKIHH
9KCKaBaTOPOB.

26. TpeboBanus 0€30MIaCHON IKCIUTYaTAIlMK YKCKaBATOPOB.

27. TloHsTHE O CTPYKTYpE KOMIUIEKCHON MeXaHU3allHH.

28. OO0mue cBeeHUS O BEHIEMOYHO-TPAHCIIOPTHPYIOIIUX MaIIWHAX.

29. ba3oBble TPAaKTOPBI, TAra4M U CIELUAIbHBIE CAMOXO/AHBIE IIACCH.

30. KonécHoe x010B0OC 000PYAO0BaHHE HA THEBMATHYCCKHX IIIMHAX.

31. HaBecHoe, npuiienHoe 1 NOIyNpUIeIHOe 000py10BaHHE OA30BbIX TATaYeH.

32. Pabouee obopynoBanue Oyabao3epa.

33. Pabouee 060py0BaHNE HABECHBIX PHIXJIUTEICH.

34. Knaccudukaius KOJIECHBIX CKPENEPOB.

35. PaGouee obopynoBaHue ckpernepa.

36. PabGouee obopynoBaHHe 0JHOKOBIIOBBIX TIOTPY3UYHKOB.

37. TpeboBanus 6e30MacHOM 3KCIIITyaTallud OJJHOKOBIIOBBIX OIPY3YHKOB.

38. OOmme cBeneHusI O THIPOMOHUTOPAX M 3eMJIECOCHBIX cHapsiax. Knaccudukanus u
KOHCTPYKLUS THPOMOHUTOPOB.

39. Knaccuduxanust 1 KOHCTPYKIIHSI 3eMJIECOCHBIX CHApSI/IOB.

40. OOGmwue cBeneHus o aparax. TexHuueckast XapaKTepUCTHKa U KOHCTPYKLIUU
MHOTOYEPIaKOBBIX Jpar.

41. OOGmue cBelleHHs O CUJIOBBIX YCTAaHOBKAX FOPHBIX MAaIIMH. MexaHndeckue
XapaKTEPUCTHKHN pabounx MEXaHU3MOB.

42. VlcnipITaHUS U SKCIIEpUMEHTAIbHbIE NCCIIE0BAHMS TOPHBIX MAIIWH M KOMIUIEKCOB.

43. MexaHu3amnus B3pbIBHBIX pabOT Ha 36MHOI MOBEPXHOCTH. JKene3HOJOPOKHBIIHI
TPAHCHOPT Ha Kapbepax.

44. TlonBuxHOM cocTaB (k/1) Ha Kapbepax. TAroBbli pacyer.

45. ABTOMOOHMIIBHBIN KapbepHbIil TpaHcnopT. [ToaBmxkHOM coctaB. TAroBelii pacyer.

46. KonBeliepHBbIil TpaHCTIOPT Ha Kapbepax. KoHcTpyKIus KoHBelepoB. BHyTprukapsepHOe
MEXaHHYECKOe IPOOIICHHE.

47. Ipenax kapbepHbIX nojiei. CKBaXXKUHHBIE HACOCHBIE YCTAHOBKH. 3apyOekHOe
00opyI0BaHUE BOJOMOHMKEHUS. BypOBbIe yCTaHOBKH.

48. OOopynoBaHWE M MaTEPHAIIBI IJIs1 KOMIIEKCHOTO 00ECITBUTUBAHMS TEXHOJIOTHIECKUX
IPOIIECCOB HAa Kapbepax.

49. O0opynoBaHHE TEXHHYECKOTO M OMOJIOTHYECKOTO ATAIMIOB PEKYIbTHBAIINN 3€MEITh.

50. CkunoBo#t mobeM Ha Kapbepax.



51. PeMOHTONPUTOTHOCTD, BPEMsI BOCCTAHOBIICHUS M X BJIMSIHHE HA TIPOU3BOIUTEIHHOCTb.

52. TposneitHO-aKKyMYJISTOPHBIE SJIEKTPOCAMOCBAITHI.

53. MexaHn4eckue criocoObl BTOPHYHOTO Apo0ieHus Herabapura.

54. CpencrBa MeXaHU3aIUK MTyTEYKJIAJOYHBIX U ITYTEPEMOHTHBIX padoT mpu
KeNe3HOIOPOKHOM TPAHCIIOPTE B Kaphepe.

55. BbIOOp OCHOBHBIX ITapaMeTPOB JICHTOYHBIX KOHBEHEPOB.

56. KoHCTpyKIUst M TEXHUYECKAsl POU3BOIUTEIIHHOCTD TIOJIBECHBIX KAHATHBIX JIOPOT IS
TPAHCIIOPTHPOBAHUS TOPHOW MacChl Ha Kapbepax.

57. Buibl mpréMO-CaTOUHBIX UCIIBITAHUI TOPHBIX MAIIUH ¥ KOMIUIEKCOB M ITOJITOTOBKH HX
K KCIUTyaTaIuH.

58. 3amaun 1 BUBI SKCIIEPUMEHTATIBHBIX UCCIIEAOBAHNN TOPHBIX MAITMH U KOMIUICKCOB.
Mertoarka uccieoBaHusl.

59. DkcniepuMeHTAIbHBIE HCCIISIOBAHUS TOPHBIX MAIINH ¢ IPUMEHEHHUEM JaTYNKOB
COTPOTHUBIICHUS (TEH30METPOB).

60. TpeboBanust 6€30aCHOCTH PU THAPOMOHUTOPHBIX M 36MJIECOCHBIX paboTax.



TEXHOJIOI'MYECKASA KAPTA JUCIIUIIJINHBI
OCHOBHAA OBPA30OBATEJIBHAS ITPOI'PAMMA

21.05.04 I'opHoe aeJ10

Cnennammzanus Ne2 [loxzemHasi pa3padoTKa pyaHbIX MECTOPOKIEHU

(xon, HampaBJIeHNE, HATIPABICHHOCTH ( IPOQIIIE))

TEXHOJIOT'HTYECKAS KAPTA

Indp mucrummmas! o PYII

| B1.B.26

Jucnumninna

| Copuble MaMHBI H 06OpPYI0BAHHE

Kypc | 4

| cemectp

|8

Kadenpa

TOPHOTO J1eJia, HayK 0 3emJjie H MPHPOI000yCcTpoiicTBa

®.1.0. npenoaasartes, 3BaHUE, JOIKHOCTb

npenoagaBaTejib

Besoropoaues OJer BiaagumMupoBuy, cTapmmii

D61 TPYHIOEMKOCTbyyeser | 396/11

| Koi-Bo ceMecTpoB | 1 | DopMa KOHTPOJLL

| JK3aMeH

-HK06111./Te1<. ceM.

| 48/48 II_IP 001IL./TEK. ceM.

'32/32 I-HBo6Lu./TeK. cem.

Rz

I CPC 0OIIL./TEK. CEM.

| 280/280

KomMmnerenuun oﬁyqammerocﬂ, (l)OpMI/IpyeMI)Ie B pe3yJibTaTe 0CBOCHUSA TUCHUIIJIMHBI:

CIIOCOOHOCTBIO BBHIOMpPATh W (MiM) pa3pabaThiBaTh OOECICUCHHE WHTETPUPOBAHHBIX TEXHOJOTMYECKUX

CHCTEM DKCIUTyaTal[HOHHON pa3Be/IKU, TOOBIUU U epepabOTKU TBEPbIX MOJIE3HBIX UCKOMAEMbIX, & TAKIKE MPEATNPHSTHIA
[0 CTPOUTEIBCTBY M OKCIUTyaTallud MOA3EMHBIX OOBEKTOB TEXHHYECKUMH CPEICTBAMH C BBICOKUM YPOBHEM
aBToMmaru3anuu ynpasienus (OI1K-8);

MECTOpOXKICHU none3Hbix uckonaembix (ITICK-2.2).

TOTOBHOCTBIO BBIMOIHATh KOMIUIEKCHOE 00OCHOBAHUE TEXHOJIOTHH U MEXaHHU3alluH pa3pa60TKH PYAHBIX

Kon ¢popmupyemoii
KOMIIeTeHIINH

KoaunuecTBo

Coaepxanue 3aaHus .
MeponpusTHH

MakcuMmaJjbHoe
KOJIMYeCTBO 0aJ1J10B

Cpok
npefocTaBIeHus!

Beoownwtii onok

He npexycmorpen

Ocnoenoii 010K

OIIK-8, [ICK-2.2 i(;feFOTOBKa pedepaToB o 4 28 B TeucHue cemecTpa
OIIK-8, IICK-2.2 Permrenue 3amaq 1 10 B Teuenme cemectpa
OIIK-8, [ICK-2.2 ['pymmoBast AUCKyCCHS 1 4 B Teuenne cemectpa
OIIK-8, IICK-2.2 [loaroToBKa OMOPHOIO 1 8 ITo cornacoBanuto ¢
KOHCIIEKTa MIpero1aBaTeNieM
OIIK-8, IICK-2.2 ITo cormacoBaHuo ¢
CocTaBJIeHHE TI0CCAPHSL 2 10
MIpero1aBaTeNieM
Bcero: 60
OIIK-8, I[ICK-2.2 DK3aMeH ggﬁggz é 38 ITo pacrincanmro
Bcero: 40
Hroro: 100
Jononnumenwhulil 610K
OIIK-8, I[ICK-2.2 OnopHEIA KOHCIICKT 5 Ilo cornacosasmio ¢
pernoaBaTesieM
Bcero: 5

[Ikana omeHMBas B paMKax 0aTbHO-peHTHHIOBOM cucTeMbl MATY: «2» - 60 6amnoB u meHee, «3» - 61-80
6ainoB, «4» - 81-90 6amnoB, «5» - 91-100 6amioB, «3aureHoy - 61-100 OamIoB.




