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1. HEJHU U 3AJAYU JTUCHUITINHBI
1.1. Hean aucuMnIMHbI

- IIOJy4YEHHE 3HAHUM IO YCTPOMCTBAM M [PUHLUMIAM JCHCTBUS
TUJIPOIIPUBOJIOB MAIIMHOCTPOUTEIBHOIO 000PYAOBAHNUS;

- MOJy4YeHHE 3HAHUM MO OCHOBAM (PU3MYECKUX 3aKOHOMEPHOCTEH CTaTHUKH,
KMHEMaTUKU U JUHAMHUKU XUAKOW (razoo0pa3HOi) Cpelbl, MPUMEHEHHMIO 3THUX
3aKOHOMEpPHOCTEH IIpU pPELICHUH [PAKTUYECKUX 3a4a4 TUAPABIMYECKUX U
[THEBMATUYECKUX CUCTEM, UCIIOJIB3YEMBIX B MAIIMHOCTPOCHUMU.

1.2. 3agaun ocBOCHHUS TUCIUIIINHBI

- YCBOMTb MaTepuaylbl O (PHU3MYECKUX CBOICTBaX paboueld cpenbl
TUAPABINYECKUX M TTHEBMATUYECKUX CHUCTEM; OCHOBHBIX 3aKOHOB MEXAHUKH
KUJKUX M Ta3000pa3HbBIX Cpell, OCHOB MOJCIUPOBAHUS THUIPOMEXAHUYECKHUX
SIBIICHU;

- YCBOWTH TMPHUHILMIBI JEUCTBHUA OCHOBHBIX Y3JIOB, BXOJAIIUX B
TUAPABINYECKYIO CUCTEMY MAITHHOCTPOUTEIILHOTO 000PYy10BaHUS;

- TOJyYUTh  HAaBBIKM  TPUMEHEHUS  MaTEMaTUYECKUX  MOJEINEH
TUAPOMEXAHUYECKUX SBJICHUN M MPOIECCOB MNPH MPOCKTUPOBAHUHN KOHCTPYKIIUH,
BXOASUIUX B THUAPABIMYECKYIO TEXHUYECKYIO CHUCTEMY MAIIMHOCTPOUTEIBLHOIO
o0opy1oBaHUsI.

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII

HucuunnuHa (Moaynb) «[wapaBiamKa» OTHOCHUTCS K JAMCHUTUIMHAM
o0s3aTenbHOM yacT Os0ka b.1 yueGHOro niana.

3. MEPEYEHD IIJIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS O
JTUCLHUANJIUHE

[Ipoiecc  w3ydeHuss AUCHMIUIMHBI  «[ WapaBiMkay  HampaBlIeH  Ha
dbopMHpOBaHUE KOMITETCHIINH:

OIIK-3 — Cnioco0GeH BHEAPSITh M OCBaMBaTh HOBOE TEXHOJIOTHUECKOE
000Opy10BaHHUE.

OIIK-4 — CriocoGeH KOHTPOIUPOBATh M 00ECTICUNBAThH IPOU3BOICTBCHHYIO
¥ DKOJIOTMYECKYIO 0€30MacHOCTh Ha paboYnx MecTax.

OIIK-5 — Crooco0eH HCHONB30BATh OCHOBHBIE  3aKOHOMEPHOCTH,
JEUCTBYIOIIIME B TMPOIECCE HW3TOTOBIEHUS MAIIMHOCTPOUTEIbHBIX U3JIETUN
TpeOyeMoro KauecTBa, 3aJaHHOTO KOJUYECTBA IMPU HAUMEHBIIMX 3aTparax
OOIIECTBEHHOTO TPY/a.

Komnerenn Pe3yabTaThl 00y4eHus1, XapaKTepu3youe
usi c(hopMHPOBAHHOCTH KOMIIETEHMHU




OIIK-3 3HaTh  TIHIPOMEXAHUYECKHE  IPOLECCHl  HCHOJB3YyEMBIE B
I'UIPABIMYECKUX CUCTEMAaX 000pYI0BaHHS.

Ymerhb pa3pabaTbiBaTh TEKCTOBBIE U I'paQUUECKUE JOKYMEHTHI IO
TUAPOCUCTEMAM,  BXOAAIIMM B COCTaB  KOHCTPYKTOPCKOH,
TEXHOJIOTMYECKON U JKCILTyaTallHOHHON JOKYMEHTAaLUU
MAaIIXHOCTPOUTEIHHOIO 000PYI0BaHMSL.

YMeTh UCNOJIBb30BATh IMPUKIIAJHBIE MPOTrPAMMHBIE CPEACTBA JJIS
BBIIIOJIHEHUS ~ PAacyeTOB  KUJKUX M Ta30BbIX IOTOKOB B
TUJAPABIMYECKUX CUCTEMAX.

OIIK-4 3HaTh TUIPABINYECKUE KUJIKOCTH UCIIOJIb3yeMbIe B
T'HJIPABIMYECKUX CUCTEMaX 000pyI0BaHMsI, UX OCHOBHBIE CBOMCTBA.

YMeTh HCIIONB30BaTh L PCIICHUA THIIOBBIX 3aa4 3aKOHBI
IuapaBJIMKU, IIPOCKTHUPOBATE THAPABINYCCKUC CUCTCMBI.

BJIaIleTb MCTOJaMHU aHaJIn3a r’uApaBIMYCCKUX CXCM COBPCMCHHOT'O

MeTaII000padaTHIBAIOIIETO u KY3HEYHO-TIPECCOBOTO
000py10BaHUsI.
OIIK-5 3HATh OCHOBHBIE (DM3UYECCKHE CBOWCTBA JKHUJIKOCTEH M Ta3oB,

3aKOHBI HMX KUHHEMAaTHUKH, CTaTUKH W  JUHAMHUKW, CHJIEBL,
JICHCTBYIOIINE B KHUJIKOCTSIX.

Ymerh BBIOMpATH TUIPABINYECKUE KUIKOCTH, ux
AKCILUTYaTUPOBATh U PET€HEPUPOBATb.

Baagers mnpueMaMu TIOCTAaHOBKM  3aad 1O  pa3paboTke
THIPABINICCKUAX u ITHEBMATHYECKHIX CUCTEM
MeTaJII000padaTHIBAIOIIETO u KY3HEYHO-TIPECCOBOTO
000pyIOBaHUS JJI UX PEIICHUS KOJUICKTUBAMH CIICIIHAIIUCTOB.

4. ObBEM IUCHUIIJIMHBI (MOAY JIS)
OO6miast TpyJI0eMKOCTh JTUCHMUILUIHHBI «I MIpaBIIMKa» COCTaBIISICT 4 3a4ETHHIC
CIUHUIIBI.

Pacnpenenenue TpyJ0eMKOCTH TUCIUIUIMHBI 110 BUIAM 3aHITUN
Ounasi popma 00yueHust

Bun yueOHoM paOoThI Bcero CemecTpsl
4acoB 6
AyauTOpHBIE 3aHATHS (BCEro) 54 54
B Tom uucae:
Jlexun 18 18
[Tpaktuueckue 3ausatus (113), 18 18

B TOM 4uciie B (hopMe MPaKTHIECKOM
HOJTrOTOBKH (npu Hanuuuu)

Jlaboparopusie pabots (JIP), 18 18
B TOM 4HCIIe B (hOpME MPAKTHIECKOU




IIOJITOTOBKH (npu Hanuyuu)

CamocTosiTeibHasi padoTa 90 90

KypcoBoit mpoekt - -

KonTtponbHas pabota - -

Bua npoMexyTO4HOM aTTecTanuu: + 3adger ¢
3a4eT C OLIEHKOU OIIEHKON
OO61m1as TPy I0€MKOCTh, 4YaCOB 144 144
3a4yeTHBIX €UHUIL 4 4

5. COAEP)KAHUE JJUCLHUATUIMHBI (MOYJIS)

5.1 Conep:kanue pa3aejioB TUCUMILIMHBI M PacipeiejieHue
TPYA0E€MKOCTH 110 BUIaM 3aHATHIl

o4Has popma 00y4eHHs

No | HaumenoBanu Coneprxanue paszena -
o/ € TEeMBI E £ o S S
m AEE IR
S| =85 |0 |&F
1 | T'mapomueBm | [mnpomHeBMONpUBOL Kak (haKTop
0000py/I0Ba | aBTOMATHU3AIIUN METAIOPEIKYIITUX
HUE B | CTAHKOB CTAHOYHBIX KOMIIJIEKCOB U
metamiopex | KIIO 2 2 2 | 10 | 16
YIIUX
CTaHKaX W
KI10
2 | TpeboBanust | TpeboBaHus K pabouum
K paboumm | )KUIKOCTAM. MexaHudeckas U
KUIKOCTSIM | XUMUYECKast CTOMKOCTb
U TazaM, ux | (ctabmibHOCTH). TemnocTOMKOCTh
XapaKTEPUCT | KUIKOCTEM. PacTBopenue B
WK1 U | KUJKOCTIX ra3oB. MexaHUuecKas
CBOMCTBa CMeCh BO3llyXa C JKUJKOCTBIO.
O6pazoBanue 1mieHbl.  BiusHue
HCPaCTBOPCHHOTO  BO3lyXa  Ha | , 2 > 10 | 16
paboty TUAPOCUCTEMBI.
CxxnmaeMocCThb KHUJKOCTEH.
TennonpoBOIHOCTH u
TEIJIOEMKOCTh KHUJKOCTEH.
XapakTepUCTUKHU Mmacer,
IPUMEHSIEMBIX B THIPOCUCTEMAX.
[lpuniuner  BeIOOpa  pabounx
xuakocte. I[lpuniunel  BeIOOpa
pabounx cpen Anus  TUAPO- H




ITHCBMOCHUCTEM.

Cursl,
JEUCTBYIOIIL
1e B
KHUJIKOCTSX,
METO/IbI
OITMCaHUs
JIBHKECHHUS
KUJIKOCTEHN

Cuutsl, JNEUCTBYIOLIUE B
JKUJTKOCTSIX. 3aKoH ITackans.
AOCOJIIOTHBIE M OTHOCHTEJIHLHBIN
IOKOM KUIKUX cpen. Moguenb
UIeaJIbHON HEBSI3KOM KUIKOCTH.
YpaBHEHHE DHEPrUM KUJKOCTH.
O6mass  uHTerpanmpHas  ¢Gopma
YPaBHEHU U MOMEHTA KOJMYECTBA
JIBUKCHUS.

10

16

OO01ee
ypaBHEHUE
DHEPTUU

YpaBHeHHe
(crutomHOCTH)
OnHomepHOoe JIBIDKEHUE
KUJKOCTEW.  DJEMEHThl  TOKa
KUJIKOCTU. MeToapl  omucaHus
IOBUKECHUS JKUJKOCTH. 3aKOHBI U
YpaBHEHHUS TUAPOCTATUKHU U
TUAPOJINHAMUKH KUIKOCTEM.
VYpaBuenue bepnyiu. YpaBHeHue
Bentypu. UYucno  PeitHonbxca.
VY nenpHas SHeprus *KUJKOCTH.

HEPAa3pPBIBHOCTH
JKHAJIKOCTH.

10

16

Xapakrepuc
TUKa U
pacuer
TpyOONpoOBO
OB

Pacuer ceuenus TpyOompoBoja.
PexxuMbl  TeueHUs ~ KUAKOCTH.
Pacyer morepr Hamopa 1ipu
JIBUKEHUU SKUJKOCTU 10 JUIMHE
TpyOomnpoBoaa. JlamunapHbIT
pexuM TeueHus. TypOyJeHTHbIN
PEXKUM TEUYECHHS. OcHOBHbBIC
XapaKTEPUCTUKU TYpOYJIEHTHOCTH.
30Hbl  TypOyJIGHTHOTO  TE€UYEHUS
KHUJIKOCTHU B TpyOOompoBoaax. Buabl
KOHTaKTHPYIOIIUX C JKHJIKOCTBIO
MMOBEPXHOCTEN TpyOOIPOBOJIOB.
OKBUBAJICHTHAsI  IIEPOXOBATOCTh
CTEHOK TPyOOINpoOBO/IA.

10

16

I'mppasinue
CKHE II0TepHU

MecTHBIE THAPABIMYECKHUE MTOTEPH.
[Totepu B 30JI0THUKOBBIX
pacnpenenutensx. Bxox B TpyOy.
BresamnHoe CY)KCHHUE
TpyOompoBoa. BnezanHoe
pacimpeHue TpyOOIpoBOa.
CiioxeHue norepsk.

10

16

Kasuranusa
JKUJIKOCTH

Croco6b1 OOpHOBI C KaBHUTAIHCH.
IIpakTueckoe UCII0JIb30BAHUE
addekra KaBUTAIIUH.

10

16




I'mppaBnuuecknii yaap B
rugpoysnax. CKOpocTh yaapHOHU
BOJIHBL. ['mapaBinueckuit ynap B
orBojax. ['mapasinueckuil yaap B
CUJIOBBIX TUAPOLMIIMHIPAX.
['mppaBnuuecku ygap B Hacocax.
['mapaBnuuecku yiap B CIMBHBIX
maructpaiax. CrnocoObl CHUKEHUS
BEJIMYMHBl  YIApHOIO  JABJICHHUS.
Komniencaropsl TuapaBIrdecKOro
yaapa.  Knananwele — racurenu
TUAPABINYECKOTO yaapa.
I'mpponmHamMuueckoe JaBJICHUE
CTPYH JKHJIKOCTH Ha CTEHKY.

Hacocurie
YCTaHOBKH

[TopiiHeBble, mIECTUpPEHYATHIE U
LHEHTPOOEKHBIE HAaCOCHI.
I'mnpoycrpoiictBa U anmaparypa,
NPUMEHSEMbIE B THIPOCUCTEMAX.
['mapaBnuyeckue aKKyMYyJISTODBI.
Tuner  meneBeix  QUIBTPOB |
bunbTpyromue Mmarepuaibl. CXembl
buabTpaIum. Mecto VIS
yctaHoBku ¢uibTpa. Kpurepun
JUISL OLIEHKHU KadecTBa (hUIIbTPALIH.
Koaddurment IIPOITY CKaHHS.
Koaddumment
otdunsTpoBbIBaHMs. [IponyckHas
CIIOCOOHOCTB, JIaBJIEHUE U PACXOJ
KUIKOCTH. 3arpsi3HEHUE
(GUIBTPYIOIIETO AIEMEHTA.

10

16

Bcmiomorare
JIBHOE
o0opyIoBaH
ne
TUAPOCUCTE
M

I'mppaBnnueckue  gpoccenu U
TUAPOPACHIPEAETUTENH.
BcnoMorareneHas anmapaTtypa |
YCTpPOMCTBA TUIPOCUCTEM.
OunbTpanus padodel KUAKOCTH
Metonbl ¢dunpTpanuu. TOHKOCTH
bunsTpanuu. OcobeHnHocTu
pacuera M BbIOOpa HCTOYHHKOB
IIATaHUS THUAPOCUCTEM. TeruioBoun
OanaHc TUIPOCUCTEMBI.
OxJtaxgaronme ycTpoucTsa.

10

16

Hroro

18

18

18

90

144

5.2 IlepeveHb 1a00paTOPHBIX padoT
1. UccnenoBanue BA3KOCTU KUJIKOCTH.




2. Onpenenenne k03P GuIUeHTa BI3KOCTH XKUIAKOCTH MeTo1oM [lyaseiins.

3. UccnenoBanue ruipoCTaTUYECKOro JaBICHHUS.

4. OrmpezelieHHe 3aBUCUMOCTH TMOTEpPh Ha TpPEHUE B TpyOE OT pEXUMA
TE€UYEHUS )KUJIKOCTH.

5. IloctpoeHue HamopHOW JHMHUU U TbE30METPUUYECKOW JUHUMU (IO
ypaBHeHUI0 beprymimn).

6. Onpenenenne ko3 GuUIMEeHTa TOTEPh HA TPEHUE T10 JUIMHE TPYOOIpoBoOIa
(koaddurmenta dapcn).

7. OnpesienieHre BETMYMHBI HAIIOPA.

8. Ompenenenre SKBUBAJICHTHOM MIEPOXOBATOCTH TPYOOIIPOBOIA.

5.3 Ilepevyenb NpaKTH4YECKUX padoT

1. Pacyer MomiHOoCcTH W mojadyu Hacoca. Beibop Hacoca 11t 00BEMHOTO
TUIPONPUBO/IA.
. Be1bop pacnpenenureneii u punpTpa 11 00b€MHOI0 THAPOIPHUBO/IA.
3. Pacuet runponunuii (Maructpaneit) s 00beMHOT0 THAPOIIPUBO/IA.
4. Pacuer nmoTepb JaBlIEHUS B THAPOCUCTEME OOBEMHOTO THAPOIPUBO/IA.
5. Pacuer KIIJI runponpuBoaa.
6
7

[\

. Bb10Op CHITOBBIX THAPOLMIUHAPOB ISl OO BEMHOTO THIPONPUBO/IA.
. Pacuet u BpIOOp rugpoMoTOopa AJik 00bEMHOTO THPOIPUBOAA.
8. Omnpenenenue oObeMa Oaka pabodel KHUAKOCTH IS OOBEMHOTO
TUJIPOIIPUBO/IA.
9. TenioBOM pacyeT rUAPOCUCTEMBI 151 00BEMHOTO THAPOTPUBO/IA.

6. IPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
BeinosnHeHne KypcoBol  paboThl  (IMpOeKTa) Y4YEOHBIM IUIAHOM  HeE
IIPEyCMOTPEHO.
Y4eOHpIM IUIAHOM TIO0 JUCHHUIUIMHE [uapaBiuka HE MPEIyCMOTPEHO
BBIIIOJIHEHNE KOHTPOJILHON paOOTBHI.

7. OHEHOYHBIE MATEPHAJBI JUISI TPOBEJIEHWS
MPOMEKYTOUYHOI ATTECTALIMYA OBYYAIOLIUXCS MO
JTUCLMITJIMHE (MOJYJIIO)

7.1. Onucanue mokasarejieili ¥ KpUTEPHEB OLCHUBAHUA KOMIIETECHIMMI
HA Pa3jIMYHbIX ITanax ux (pOpMUpPOBaHUsl, ONIMCAHUE HIKAJ OLEHUBAHUS

7.1.1 JTan TeKymero KOHTPOJIA
Pesynprarel TeKylero KOHTPOJIA 3HAHUM M MEKCECCHOHHOM aTTECTallUH
OLICHUBAIOTCA I10 CIEAYIOLIEN CUCTEME:



«aTTCCTOBAH»,
«HE€ aTTCCTOBAH).

Komnere PesyabTaTsl 00y4eHus, Kpurepun ATTecTOBaH He
HIUSA XapaKTepu3ymwuue OLICHUBAHHUSA aTTeCTOBAaH
chopMHUPOBAHHOCTH
KOMIIeTCHIIUH
OIIK-3 [3natp ruapomMexaHuueckue | AkTuBHasg paboTta Ha |Bremmonnenue |HeBbimosneH
IPOLECCHl  UCHOJb3yEMBbIE  B| IMPAKTHUYECKHUX pabot B cpok,| ue pabot B
TUAPABIMYECKUX CUCTEMaX | 3aHATHUAX, OTBEUYAET Ha |IPELyCMOTPEH CPOK,
000py0OBaHusl. TEOPETUUECKHE HBIN B paboyeii | MperycMOTp
BOIIPOCHI IIPH 3aILUTE |IpOrpamMme CHHBIN
nabopaTopHBIX paboT paboueii
IIporpaMMe
Ymerb pa3pabatbiBaTh |AKTHBHasg pabora npu |Beimonnenue |HeBbinmonHen
TEKCTOBbIE M  Trpaduyeckue BHIIOIHEHUU U 3aliuTe [padoT B CPOK,| He paboT B
JOKYMEHTBI [0 THIPOCUCTEMAM, [IPAKTHUYECKUX U [IPELyCMOTpPEH CPOK,
BXOJSLINM B COCTaB [1abopaToOpHBIX  paboT, HbIH B paboyeii | mperycMoTp
KOHCTPYKTOPCKOH, [pelIeHNe CTaHIapTHBIX [IporpaMMe €HHbIN B
TEXHOJIOTUYECKOU U [3a1a4 paboueii
AKCIUTyaTallMOHHON IporpaMme
JIOKYMEHTalUH
MAaIIMHOCTPOUTEIHHOTO
000py10OBaHMs.
Ymerb UCIOJIb30BaTh | AKTHBHas pabota npu | Bemmonnenue | HeBbimosne
NPUKIAJAHbIE  MPOrpaMMHBIE | 3alIUTE MPAKTUYECKHX | paboOT B CPOK, | HUE padboT
CpelICTBAa JJIi  BBIIOJHEHUS | U 71a00paTOPHBIX | MPEAYCMOTpE | B CPOK,
pacueToB JKUAKUX M Ta30BBIX | pabOT,  BBIOJHEHHE | HHBIN B | IPELyCMOT
MOTOKOB B THAPABIMYECKUX | MPUKIAIHBIX 3a1ad B | paboueit pEeHHBIH B
CHUCTEMAX. IpeMETHOM 001acTH | mporpamme paboueit
porpaMmme
OIIK-4 | 3nartsp rujpaBnuueckue | AkTHBHas pabota Ha | Bemonnenue | HeBbimosine
KUJKOCTH HCTOJB3YEeMble B | MPAKTHUYECKUX paboT B CpoK, | HHUE paboT
TUIPaBIMYECKUX CUCTEMAX | 3aHATHUSX, OTBEYAET | IPELYyCMOTpE B CPOK,
000Opy/ZI0BaHUs, UX OCHOBHBIE | HAa  TEOPETHUYECKHE | HHBII B | MpenycMoT
CBOMCTBA. BOIIPOCHI npu | paboueit PEHHBII
3aluTe porpaMme paboueii
71a00paTOPHBIX IporpaMMme
pabot
YMerp ucnonb3oBaTh Ui | AKTHBHas paborta npu | Bemmonnenue | HewbimomHe
pelleHrus  TUIOBBIX  3aJ1ay | BHIIOJHEHUU u | paboT B CPOK, | HHUE paboT
3aKOHBI TU/IPABJIMKY, | 3aLIUTE NMPAKTUYECKUX | IPEAYCMOTpE B CPOK,
MIPOEKTUPOBATH u 71a00paTOPHBIX | HHBIHI B | MperycMoT
TUIPaBINYECKHE CUCTEMBI. pabor, peuienue | paboueit pPEHHBIN B
CTaHJIapPTHBIX 3a/1a4 porpaMme paboueii
IIporpaMMme
Baagery wmertomamm anHanmusa | AktuBHas paborta npu | Bemonnenue | HeBwimomnne
TUIPaBIMYECKUX CXEM | 3aIlIUTe MPAKTUYECKUX | paboT B CPOK, | HUEe padoT
COBPEMEHHOI0 u 71a00paTOPHBIX | IPEAYCMOTpPE | B CPOK,
MeTau1I000padaThIBalOIero | | paboT,  BBIOJHEHHUE | HHBIN B | IPEAyCMOT
Ky3HEYHO-IIPECCOBOTO NPUKIAJHBIX 3a7a4d B | paboueit pEHHBII B
000pyI0BaHUSI. IPEeIMETHOM 001acTH | mporpamme paboueit




nporpamme

OIIK-5

3HaTh OoCHOBHBIC (pu3nueckuwe | AKTHUBHas pabota Ha | Bemonnenue | HeBwimonne
CBOWCTBA >KUIKOCTEH W Tra3oB, | MPaKTHYECKUX paboT B cpok, | HHE paboT
3aKOHBl ~ UX  KMHEMAaTHKH, | 3aHATUAX, OTBEYAET | IPEAyCMOTpe B CPOK,
CTaTUKA W JUHAMUKH, CWIbL, | HA  TEOPETHUYECKUE | HHBIHI B | IPeAyCMOT
JeUCTBYIOINE B )KUAKOCTSIX. BOIIPOCHI npu | paboueit PEHHBIH
3aIuTe nporpamMme paboueit
1a00paTOPHBIX porpamMmme
pabot
Ymern BBIOMpATh | AkTHBHAs paboTta npu | Bemonnenue | HepwimonaHe
THJIPABINYECKUE KUAKOCTH, UX | BHITIOJTHEHUHT U | paboT B CPOK, | HHE paboOT
9KCIUTyaTHPOBATh U | 3aIIUTE NMPAKTHYECKUX | IPEeLycMOTpe B CPOK,
pereHepupoBaTh. " 71a00paTOPHBIX | HHBIN B | IPeAyCMOT
pabor, perieHue | paboueit PEHHBIN B
CTaHJApTHBIX 3a]a4 nporpamMme paboueit
porpamMme
Baanern npuemamu | AKTUBHas pabota npu | Bemonnenune | Hesbimosne
IIOCTaHOBKH 3aja4 0 | 3alUTe NPAKTUYECKUX | paboT B CPOK, | HUE paboT
pa3paboTKe THIPaBINYECKUX U | U 7a00paTOPHBIX | IPEAYCMOTpE | B CpOK,
ITHEBMATUYECKHUX CUCTEM | padOT,  BBINOJIHEHHUE | HHBIH B | IPEAyCMOT
METaUI000padaThIBAIOIIEr0 | | MPUKJIAAHBIX 3a7ad B | pabodeit pPEHHBIH B
Ky3HEUHO-IIPECCOBOT0 IPEeJMETHOM 00acTu | mporpaMme paboueit
000py10BaHUS st ux nporpamme
peleHus KOJIJIEKTUBAMHU
CIELIMAJINCTOB.

7.1.2 JTan npoMesKyTOYHOT0 KOHTPOJISI 3HAHU I
Pe3ynbpTaThl MpoMeKyTOYHOTO KOHTPOJISI 3HAHUHN OIIEHUBAIOTCS B 6 cemecTpe
JUTsl O4HOM (POPMBI OOYUEHHUS 110 CIENYIOMEH CUCTEME:

«OTIUYHO»,

«XOpOoIIo»,
«YOOBJICTBOPUTCIILHO»,
«HCYIOBJICTBOPUTCILHO»

Komnerenuus| Pesyabrarsl 00ydyenusi, | Kpurepun OTtanyHo Xopowio YnoBa Heynosa
XapakTepusyruue OILICHUBAHUSA
copmupoBanHoCTHL
KOMNeTeH K
OIIK-3 3HATE 3ananue Beinonnenue Beinonnenue Brinonnenue B 3apanun
T ——— samanns Ha 90-| 3amanns Ha 80- | 3amanus Ha 70- menee 70%
Ap 100% 90% 80% MPaBUIIBHBIX
nue IIpoucCChl OTBETOB
HUCIIOJIb3YEMbIC B
TUApaBINYCCKUX
CUCTEMAX
000py10BaHUS.
YMeTh 3ananue Beimonxnenue Brimosnxenue Brinonnenue B 3ananun
- - - 0
p33pa6aTI)IBaTI) 3amanusd Ha 90-| 3amanus Ha 80 3amanus Ha 70 menee 70%
100% 90% 80% MPaBHIBHBIX
TEKCTOBBIC u
OTBETOB
rpaduveckue




JIOKYMEHTBI o
THIPOCUCTEMAM,
BXO/ISIINM B
COCTaB
KOHCTPYKTOPCKOM,
TEXHOJIOTHYECKOU
u
JKCIUTyaTallMOHHO
W  JOKYMEHTallUH
MAaIIMHOCTPOUTEID
HOTO
000pyI0OBaHMUS.

YMmeThb
HCITOJIb30BATh
HpI/IKJ'IaI[HI)IG
MIpOrpaMMHBIE
Cpe/acTBa
BBIITOJTHEHHS
paC‘ICTOB KUOKUX
H ra30oBBIX
IIOTOKOB B
TUAPABIAYECKHUX
CHCTEMax.

JJIA

3amganne

Brmonnenue
3amananst Ha 90-
100%

Bremonnenue
3amanus Ha 80-
90%

Bremonnenne
3amanns Ha 70-
80%

B 3aganun
menee 70%
MIPaBUIBHBIX
OTBETOB

OIIK-4

3HaTh
THIPABINYECKUE
JKHAJIKOCTH
UCIIOJIb3yeMbIE B
TUIPABIMYCCKHX
cucTeMax
o0opyoBaHus,
ux OCHOBHBIE
CBOICTBA.

3amanue

Brmmosnenue
3amanus Ha 90-
100%

Brmonnenue
3amanus Ha 80-
90%

Brimonnenue
3ajganus Ha 70-
80%

B 3aganun
menee 70%
MPaBUIIbHBIX
OTBETOB

Ymetnb
HCIIOJIBL30BATh ISt
peuIeHusl TUIOBBIX
3a7a4 3aKOHBI
TUIPaBIIHKH,
MIPOCKTUPOBATH
TUAPABINYECKUE
CHUCTEMEL.

3amanue

Brimonnenue
3amanus Ha 90-
100%

Brmonnenue
3amanus Ha 80-
90%

Brmonnenne
3amanus Ha 70-
80%

B 3aganumn
meree 70%
MPaBUIIBHBIX
OTBETOB

Baagers
METOJIaMH1 aHaJIH3a
THIPaBINYECKUX
CXeM
COBPEMEHHOTO
MeTaII000padaThl
BaIOIIETO u
Ky3HEUYHO-
MIPECCOBOTO
000pyT0BaHUA.

3amanue

Brimonnenue
3amanus Ha 90-
100%

Brmonnenue
3amanus Ha 80-
90%

Brmonnenne
3amanus Ha 70-
80%

B 3amanun
menee 70%
MPaBUIIBHBIX
OTBETOB




OIIK-5

3HaThb OCHOBHBIC
buznueckue
CBOICTBa
JKUAKOCTEN "
ra3soB, 3aKOHBI HX
KUHEMAaTHKH,
CTaTHKHU U
JUHAMHUKH, CHIIBI,
JICUCTBYIOIIUE B
JKHJKOCTSX.

3amganne

Brimonaenne
3amanns Ha 90-
100%

Bremonnenue
3amanns Ha 80-
90%

Bremonnenue
3aganus Ha 70-
80%

B 3aganun
menee 70%
MIPaBUIIBHBIX
OTBETOB

Ymerb BbIOUpAThH
TUJIpaBIMYECKUE
AKHUJIKOCTH, ux
9KCILTyaTUPOBaTh
U PEreHepUpOBATh.

3amganne

Brmonnenue
3amananst Ha 90-
100%

Bremonnenue
3amanns Ha 80-
90%

Bremonnenne
3amanns Ha 70-
80%

B 3aganun
menee 70%
HpaBI/IJ'[I)HBIX
OTBETOB

Baagerb
IpueMaMu
MOCTAHOBKH 3a/1a4y
o pa3paboTke
TUIPABINYECKUX U
ITHCBMATHUYCCKUX
CUCTEM
MEeTaII000padaThl
BAIOIIETO u
Ky3HEYHO-
MIPECCOBOT0O
00opyTOBaHUS ISt
ux pelieHus
KOJIJICKTUBaAMU
CHEIMAIIMCTOB.

3aganue

Brimonnenne
3amanus Ha 90-
100%

Brmonnenue
3amanus Ha 80-
90%

Brmonnenne
3aganus Ha 70-
80%

B 3amanun
menee 70%
MIPABUIBHBIX
OTBETOB

7.2 IlpuMepHBbIii  Hepe4YeHb  OLEHOYHBIX  CpPeaAcTB  (TUIOBBIE
KOHTPOJIbHbIC 33JaHUS WJIM HHbIe MaTepUaJibl, HEOOXOAMMBbIE ISl OUECHKU
3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONbITA AeATEJILHOCTH)

7.2.1
TECTUPOBAHUIO

IIpumepHbIli mepeYeHb  3aJaHMM  JJA  NOATOTOBKHM K

TecTupoBaHue 1O TUCUUTUIMHE HE MPETYCMOTPEHO.

7.2.2 IlpuMepHbIl NepeyvyeHb 3aJaHUM JJIS PelIeHUs] CTAHJAPTHBIX
3a1a4
1. Onpenenuts uyucno PeliHonbACA W PEXUM JIBUKEHUS BOJbI B

BojonpoBoaHON TpyOe auamerpom d = 300 mm, ecnu pacxox Q = 0,136 m/c.

Koappunment kunemarnyeckoi Bsi3koctu 11t Bobl (mpu t =10 °C) v =1,306-10
2

M“/c.



2. 13 HamopHoro 0aka Boja Te4eT 1o Tpyoe auamerpom 0; = 20 MM, 3aTeM
BBITEKACT B aTMOC(epy uepe3 HacaAKy ¢ AMaMeTPOM BBIXOJHOTrO oTBepcTus O, =
10 mm. 36BITOUHOE aBiieHKe Bo3ayxa B Oake po = 0,18 MIla; Beicota H = 1,6 M.
[IpenebOperas moTepsiMU SHEPTUH, ONPEAEITUTh CKOPOCTU T€UEHUS BOJbI B TpyOE V1
U Ha BBIXOJI€ U3 HAcaKa.

3. Kak u3MeHUTCA IUIOTHOCTh OEH3MHA, €CIM TEeMIIepaTypa OKpyKarouen
cpezpr moBbicutest ¢ 20 10 85 °C. [IpHHSTH IOTHOCTH GEH3MHA IPU TEMIIEPATYPe
20 °C pasnoit 800 kr/m’. Kod(h(HUIMEHT TeMIepaTypHOTO pPACIIMPEHHS s
nedrenpoaykros 6 x 10 rpax™.

4. OmpenenuTh IIOTHOCTH BOAB M HedTH mpu Temmeparype 6 °C, eciu
m3BecTHO, uto 15 1 Boms! mpu 6 °C mmerot Maccy 16 kr, a Macca TOro xe oobeMa
HedTH paBHa 8.2 KT.

5. Onpe/eInTh Pacxol H CKOPOCTh BBHITEKAHHs BOAbI TeMmepaTypoii 5 °C u3
KpYyTJoro Majoro orBepctus nauamerpoM 20 MM B OOKOBOHM CTEHKE pe3epByapa
oonbiux pazmepoB. Hamop nan nentpom orsepctus 100 cum.

6. Ilnotnocts mMacna AMI-10 npu temneparype 20 °C cocrasiser 850
kr/M°. OmpeeluTh MWIOTHOCTh Maclia TIPH TOBBIIEHN TeMrepaTyps 10 60 °C u
yBeIIMYEHUHU J1aBjieHus ¢ armocdepHoro (p1 = 0,1 MIla) no p, = 8,7 Mlla. Moayinb
o0veMHO# ynpyroctu macina E, = 1305 MIla, remnepatypubiii koapuruent pt =
0,0008 1/rpan.

7. Kanwucrtpa, 3amosiHEeHHas OCH3MHOM, M HE cojJepJkallas BoO3/yXa,
Harpenach Ha cojHue o Temmeparypsl 50 °C. Ha CKOJNBKO MOBBICUIOCH OBl
naBjeHue OEH3MHAa BHYTPU KaHUCTPHI, €ciu Obl OHAa Oblila aOCOMIOTHO KECTKOM?
Hauansnas temneparypa 6ensuna 20 °C. Moxayns 00beMHOM yIpyroctu GeH3uHa
npuHaTh paBHBIM E, =1300 MIla, koaddumueHT temmnepaTypHoro pacimpenus Pt
=810" 1/rpax.

8. Ompenenuth NaBl€HUE p, BO3JyXa B HAMOPHOM Oake MO TMOKA3aHHIO
pTyTHOTO MaHomeTpa. Kakoii BbIcOThI H J0JXKeH ObITh TbE30METP ISl U3MEPEHUS
TOTO K€ JaBJICHUS p,o? Bricotel h = 2,6 m; hy = 1,8 m; hy = 0,6 m. [TnoTHOCTH pTYTH
p = 13600 xr/m3, Bomsl p = 1000 xr/n’.

9. Onpenenuth cuity F, NeWCTBYIONIYIO HA MITOK THOKON aAuadparMel, eciu
ee quamerp D = 200 MM, oKa3aHus BaKyyMMETPA Pyayyw. — 0,05 MIla, BeICOTa h
= 1 M. [Inomanpo mroka npenedpeus. HailTu abcomtoTHOEe AaBieHUE B JIEBOM
noJjiocTu, eciim hy = 740 MM. pT. CT.

10. TTo TpyGompoBoay muamerpom d = 150 MM mepekaumBaeTcs HE(ThH
mwioTHocThto p = 800 kr/M® B KommdectBe 1200 T. B cyTku. Onpenenutb
CEeKYHAHBIA 00beMHBIN pacxoa HePTH Q U CPETHIOI CKOPOCTh €€ TEUSHHUS V.

11. Benrunsnuonnas tpy6a d = 0,1 M umeet anuny £ = 100 M. OnpenenuTsb
MOTEePH JIaBIICHUS, €CIIM PacXo]l BO3ayXa, Io1aBaemblid o Tpyde, paBer Q = 0,078
m/c. JlaBiuenne Ha BhIXOZe paBHO atMocdepHoMy (Pam. = 0,1 MIIa). MecTHble
CONPOTUBIICHUSI MO TYTH JBHKEHHUS BO3QyXa OTCYTCTBYIOT. KuHemaTmyeckas



BA3KOCTh Bo3ayxa mpu t = 20 °C cocraager v = 15,7-10-6 me/c. Cpenusis
IIEPOXOBATOCTH BHICTYIOB A = 0,2 MM, IIOTHOCTb BO3ayXa p = 1,18 kr/m°.

7.2.3 IlpuMepHblii nepeyeHb 3aJAHUHN IJIS1 PEIICHUS TPHKJIATHBIX
3agay

[IpeaycMOTpeHO  BBINIOJIHEHHWE ~ aHAIKM3a  TUIPABIMYECKOM  CXEMBI
MeTauio00padaThIBArOIIETO 000PYI0BAHUS.

BapuanTt npukjaagHou 3a1a4u
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['mppaBnuueckas cxeMa TOKapHOTO NAaTPOHHOTO cTaHka ¢ YITY
mon. 16K20P®3
7.2.4 IlpumepHblil nmepevyeHb BONMPOCOB JJisi MOATOTOBKH K 3a4eTy €
OLICHKOH

1. l'uapaBaudeckuii IpUBO METATUIOPEKYIINX CTAHKOB, TPEUMYIIECTBA U
HEJIOCTaTKH.
2. OcoOeHHOCTH THAPOIIPUBOIOB aBTOMATU3UPOBAHHOTO 000Dy I0BAHMUS.
3. 'mapaBanyeckue )KUAKOCTH, IKCILUTyaTallHOHHBIE XapaKTEPUCTHKHU.
4. MuHepanbHble Macia, MapKy U XapaKTEPUCTHKHU.
5. Baxxnetimue pu3ndeckue CBOMCTBA )XUAKOCTEH (IJIOTHOCTD, BA3KOCTb,
CKUMAEMOCTh)
6. du3nyecKkre CBOMCTBA XKUAKOCTEN (TEMIIEpaTypHOE paCIIUPEHHE,
PacTBOPUMOCTD T'a30B).
7. IlpuHuun BeIOOpa pabouMX KUAKOCTEN T'MIPONPUBOIOB.
8. OCHOBHBIE 3aKOHBI THIPOIMHAMHKH. Y paBHCHUE HEPA3PHIBHOCTH.
9. OCcHOBHBIE 3aKOHBI TUJIPOIMHAMUKH. Y paBHEeHUE bepHyu.
10. OcHoBHBIE 3aKOHBI THAPOAMHAMUKU. [Ipuniiun BeHTypwu.
11. 30HbI TypOYJIEHTHOTO IBHKEHUSI KUJIKOCTH.
12. Tlotepu Hamopa *UAKOCTH MO JUIMHE TPYyOOIpoBOIa.
13. DxBHUBaJIEHTHAS IMIEPOXOBATOCTH TPYOOIIPOBOJIOB.
14. I'paduueckoe onpeneneHue koddpdunnenta Japcu.
15. MecTHBIEC TOTEPH HATMIOPA KUJKOCTHU (paciuiupeHue Tpyosbl, BXo1 B TpyOy).
16. PacueT mpocToro TpybompoBoa.



17. XapakTepucTuka TpyOOIpOBOJIOB.

18. MeponpusaTus 1o NpegoTBPALICHUIO KaBUTALUU.

19. OcHOBHBIE 3aKOHBI TUAPOJANHAMUKH. Y paBHEHUE bepHyiu.2. OCHOBHOE
YpPaBHEHUE THAPOCTATUKH.

20. OCHOBHBIE 3aKOHBI TUAPOIUHAMUKH. Y PABHEHUE HEPAZPBIBHOCTH.2.
3akoH [Tackans. ['mapaBnuueckuii nmpecc.

21. JlamunapHoe U TypOyJIEHTHOE JBIKEHHE KuAKOCTU. Yncio PeitHonbaca.
22 IloTepu Hamopa KUJIKOCTHU IO AJTUHE TPyOOIpoBoaa.

23. MecTHbIE OTEPU HANOPA KUIKOCTH.

24. I'paduueckoe onpeneneHue kodbdunuenta Japcu.2. ['maponnnamuka.
OCHOBHbIE TOHATHS.

25. MuHepallbHOE Macyo. DKCIUTyaTallUOHHbIE XapaKTEPUCTHKHU.

26. Onncanue IBUXEHHUS KUIKOCTH. Meton Dumnepa.

277. DneMeHThI TOTOKA )KUIKOCTH.

28. Yucno Peitnonbaca.

29. Y aenbHasi 3HEPrUs )KUAKOCTEH (€).

30. I'mapaBnnyeckue akkymyJsiTopbl. CxeMa U IPUHLMI JEHCTBUS TPY30BOTO
aKKyMYJIATOpA.

31. Ilpy>XMHHBIN TUAPABINYECKUI aKKyMYJIATOP.

32. ITousTre 0 KaBUTAIIMU.

33. CriocoObl TOPMOKEHHUSI TUTYHKEPOB B THAPOIIMIHHAPAX.

34. OcHOBHBIE MAPAMETPHI HACOCOB.

35. I'mapoasurareny BO3BPaTHO-MOCTYNATEIbHBIX JTBUKECHHUIN
(CUMMETPUYHBIN TUAPOLMIUH]IP)

36. MeponpusiTus 1o npeJoTBPalIeHUI0 KaBUTAIUU.

37. I'mapoasurareny BO3BPaTHO-NIOCTYNATENbHBIX IBHKEHUN
(HECUMMETPUYHBINA TUIPOLIMIIHH/P)

38. [lmyHKepHBIE TUAPOLMIMHAPHI.

39. CyMMUPYIOIIUE U TEIECKOMUYECKUE TUIPOLUIAH/IPHI.

40. MemOpanHble U CUIIb(GOHHBIE THAPOLMIHHIPHI.

41. Cxema u NPUHIMI JSUCTBUS OJHOIIIIACTUHYATOTO TUIPOABUTATENIS.
42. YCcTpoiCTBO ¥ MPUHLIMI AEHCTBUS THAPABINYECKUX JPOCCETEH.

43. Annapatypa ynpaBJi€eHUs U peryiarpoBaHusi. Haznauenue,
KJIacCU(UKaITHS.

44. lllecTtepeHHble HACOCHI. Y CTPOMCTBO U MPUHIIUI JACHUCTBUS.

45. HecumMeTpruyHbIE THAPOUUITUHPHL.

46. 'mnpaBnudeckue Apoccenu. KOHCTpyKIUK v IPUHITUT ICHUCTBUSI.
47. HacocHast ycTaHOBKa. Y CTPOMCTBO M MPUHITUI JEHCTBHUS.

48. Hacocnas yctaHOBKa. Y CTpOWCTBO M PUHIIUIT JEHCTBHUS.

49. ®u3NKO-MEXaHUYECKHE MPOILIECCH B HACOCHBIX YCTAaHOBKAX.

50. .IllectepeHHble HACOCHL. Y CTPOMCTBO U IPUHLIUII JEUCTBUS.

51. YcTpoilcTBO M IPUHIKIT pabOThI LIEHTPOOEKHOTO HAcOcA.

52. IlopuiHeBoM HACOC OJIMHOYHOTO JICUCTBHUS.

53.IlopiiHeBOM HACOC ABOMHOIO ACHCTBUA.

54. YcTpoicTBO M IPUHIIUIT PabOThI 00BEMHOTO THPOIIPUBO/IA.



55. Knanansl, knaccudukanus, Ha3HaAYCHUE, TPUHITUT JTCHCTBUS.

56. I'mnpopacnpeaenurenu. Knaccudukanus 1 Ha3HaAYCHUE.

57. 3010THUKOBBIN THAPOPACTIPEACIUTEND. Y CTPOMCTBO U MPUHLIUI PAOOTHI.
58. Jlucnepraropsl, yCTPOMCTBO U MPUHLIMI IEUCTBUS.

59. leaspauus. IIpuMeHeHrE BaKyyMHUPYIOIIHMX YCTPOMCTB.

60. CoeauHeHUs TPyOONPOBOAOB. Y TIJIOTHEHHUS.

61. KoHTpOIbHO-U3MEPUTEIIBHAS AIIIAPaTypa.

62. Busab! GpuibTpoB sl OUMCTKH KUIKOCTH.

63. OuucTka pabouel )KUIKOCTH TUAPONPUBOAOB. Kiaccsl YMCTOTHI.

64. OuncTKa BO3yXa, KOHTAKTUPYIOMIETO C paboveil )KUIKOCTHIO.

65. I'unpaBiandeckue 6aKu, KOHCTPYKIIUS U TPUHIINAI ISHCTBHUS.

66. learpanus. [I[pumMeHeHnEe BaKyyMUPYIOIIUX YCTPONCTB.

67. Buapl QuIBTPOB AJI1 OUMCTKU paOOUMX HKUAKOCTEM.

68. Cremunii rTuIpONpPUBO C KOMPOBAIBHBIM YCTPOUCTBOM. Y CTPOUCTBO U
MIPUHIIUIL JCUCTBHUSL.

69. I'uapaBnnueckue 6aku. KOHCTpYKIMS ¥ MPUHILINI JEHCTBHUS.

70. QucrniepraTopsl. Y CTPOMCTBO U IPUHLUII JEHCTBUS.

71. Buasl QuibTpoB U1 OYUCTKU pabodeil sKUIKOCTH.

72. CoenuHeHus TpyOONpOBOIOB. Y IJIOTHEHUS.

7.2.5 IlpumepHbIi NepevyeHb BOMPOCOB JJIM MOATOTOBKH K IK3aMeHYy
He npenycMoTpeHO y4eOHBIM TUIaHOM

7.26 MeToauka  BBICTABJIEHHUSI OIEHKHM TPU  TPOBeJAEHHHU
NMPOMEKYTOYHOM aTTecTAllMU

[IpomexyTouHast aTTecTanusi MPOBOJUTCS B COOTBETCTBUM C KaJE€HIAPHBIM
rpagukom g o4yHo (opmbel oOyueHus B 6 cemectpe B (opme 3auera ¢
OLIEHKOM.

B TeueHue cemecTpa mpOBOAMTCS 3a4eT JIAOOPATOPHBIX U MPAKTHUUECKUX
paboT B ycTHOM u mnucbMeHHON Qopme. K mpomexyTouHOl arrecTanuu
JIOMYCKAIOTCs O0ydJaromyecsi, MOJYYUBIIUE OICHKY «3a4T€HO» MO KaXIoi
BBITIOJIHEHHOM JTa00PAaTOPHO U MpaKTUYECKON pabdoTe.

@OoHJ1 OLICHOYHBIX CPEJICTB 3a4eTa C OLIEHKOW COCTOUT W3 3aJIaHUM, KaXKI0€
M3 KOTOPBIX COCTOUT U3 2 TEOPETUUYECKHUX BOIMPOCOB M | TUMOBON TEXHUYECKOMH
3amaun. Kaxaeiii mpaBWIbHBIA OTBET Ha Bompoc oreHuBaeTcs 10 Oammamu,
IMpPaBWJIBHO pEIICHHAs TEXHUYECKas 3afadya oreHmBaercs 10  OGamramm.
HaubGomnbmee konmaectBo HaOpaHHbIX O0amioB 30.

ITo pe3ynbTaTram 3adera ¢ OLIEHKON BBICTABIISIFOTCS OLICHKU:

1) «HeynoBieTBOpUTENIBHOY» CTaBUTCS, €CIU 3aJaHUE BBHIMIOJIHEHO, MEHEE
yeM Ha 16 0ayuIoB.

2) «Y IOBJIETBOPUTEIIBHOY» CTaBUTCS, €CJIM 3aJlaHUE BBIMOJHEHO OT 16 110 20
0aJIJIoB.

3) «XopolI110» CTaBUTCS, €CIIU 3aJaHue BBITIOIHEHO OT 21 10 25 Gasios.

4) «OTIUYHO», €CJIM 3aJJaHKE BBIMOJHEHO OT 26 10 30 6ayoB.



7.2.7 IlaciopT OlIEHOYHBIX MATEPHUAJIOB

No | KonTponmupyemble — pa3iesbl Kon HaunmenoBanne
n/n | (TEeMbl) TUCITUTUTAHEI KOHTPOJIUPYEMOH | OIICHOYHOTO
KOMIETCHIIMA (WJIH | CPEJICTBA
€€ 4acTH)
1 I'uaporaeBMooOopymoBanue | OIIK-3, OIIK-4, OIIK-5 | 3ayer ¢  OIICHKOW,
B METAJUIOPEXKYIIUX CTaHKaX YCTHBIN OIpocC
u KI10
2 TpeboBanus k  paboumm OIIK-3, OlIK-4, OIIK-5 | 3aver ¢ OlEHKOMH,
KHUJIKOCTAM MW TraszaM, WHX YCTHBIN U
XapaKTePUCTHKHN U CBOMCTBA UCHbMEHHBIN OIPOC
3 Cunpl,  nmedictByrommme B OIIK-3, OlIK-4, OIIK-5 | 3ader c OIleHKOM,
KHUJIKOCTSX, METO/IBI YCTHBIN U
OITACaHUS TBYKCHUS TUCHMEHHBIN OIPOC
KUJIKOCTEN
4 Oomee ypaBuenue sueprun | OIIK-3, OlIK-4, OIIK-5 | 3ader ¢ OIleHKOH,
YCTHBIU U
MMHCBMEHHBIN OIPOC
5 Xapakrepuctuka wu pacdet OIIK-3, OIIK-4, OIIK-5 | 3ager ¢ OICHKOMH,
TpyOOIIPOBOIOB YCTHBIN U
TUCHhMEHHBIN OMPOC
6 [MunpaBnudeckue motepu OIIK-3, OIIK-4, OIIK-5 | 3a4eT ¢ OICHKOM,
YCTHBIU U
MMICBMEHHBIN OIPOC
7 KaBuranust »XuaKoCcTu OIIK-3, OTIK-4, OIIK-5 | 3ayer ¢ OLIEHKOM,
YCTHBIN U
MMHCBMEHHBIN OIPOC
8 HacocHble ycTaHOBKH OIIK-3, OTIK-4, OIIK-5 | 3ayer ¢ OLIEHKOM,
YCTHBIU U
IIACbMEHHBIN OIIPOC
9 BcnomMorarenbHoe OIIK-3, OIIK-4, OTIK-5 | 3auer ¢ OLEHKO,

000pyI0BaHUE THIPOCUCTEM

YCTHBIU U
MMICBMEHHBIN OMPOC

7.3. Mertoanueckue

MaTepHUAaJbl,

onpeacasaromme

npoueaypbl

OLICHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH
[IpoBepka 3HaHMI Ha JTA0OPATOPHBIX U MPAKTUYECKUX 3aHATHUAX, KOTOpas

npoBoauTcss B ¢dopmMe  (GPOHTAIBHOTO YCTHOTO  oOmpoca, (UKCUPYETCs
npernojaBareieM M JOBOJUTCS [0 CBEIEHUS KaxJoro oOydaromierocs.
[IpaBUIBLHOCTh  BBITIOJIHEHHS] TMPAKTHYECKOW WM  JabopaTopHOM  pabOThI

XapakTepU3yeT MPAaKTHUYECKYI0 OCBOEHHOCTb MaTepuaia Mo TeMme JabopaTopHOH
VI IPAKTHYECKOU paboTHI.
OTBer Ha BONPOC 3aJaHUS OCYLIECTBIIIETCS B YCTHOM M INHCbMEHHOU
dopme. Ha mnoaroroBky oTBera Ha Bompoc otBoauTcss 20 MuHyT. 3aTeMm




IPENoJaBaTeieM OCYIIECTBIACTCS MPOBEPKA OTBETA, U BBICTABIISIETCS OLICHKA
COTJJACHO METOJIUKE BBICTABJICHUS OLICHKM NPU MPOBEICHUH MPOMEXYTOUHOMN
aTTeCTALUH.

Pemenue crangapTHOM 3aJayd  OCYUIECTBIISIETCS C  HMCIOJb30BaHUEM
BBIJITAHHBIX 3aJlay Ha OyMakHOM Hocutele. Bpems pemenus 3agauu 30 muH. 3aTteM
MpPENnoAaBaTeNieM OCYLIECTBIIIETCS IMPOBEpPKA PEIICHUS CTAaHAAPTHBIX 3a/ad, U
BBICTABIISIETCSL  OLIEHKAa COIJJACHO METOJMKE BBICTABICHUS OLEHKU IpHU
MIPOMEKYTOUYHOM aTTECTALIUH.

Peumienne mnpuknagHOW 3aJayd  OCYLIECTBIIAETCS C  HCHOJIb30BAHHEM
BBIJIAaHHBIX 3a71a4 Ha OyMakHOM Hocutelne. Bpems pemenus 3anauu 30 MuH. 3aTem
MpenojaBaTelieM OCYIIECTBISICTCS MPOBEpKA pEIIeHUs MPUKIAIHOW 3aaad, u
BBICTABIISIETCSL  OLIEHKAa COTJJACHO METOJMKE BBICTABICHUS OLEHKU IpHU
IIPOMEKYTOUHOMN aTTECTALINH.

IIpu mnpoBeneHun 3adyera C OUEHKOW JOMYCKAeTCS HCIOJIb30BAaHUE
CIIPaBOYHOM JINTEPATYPHI.

8 YYEBHO METOANUYECKOE U UTH®POPMAILIMOHHOE
OBECHHEYEHME JNCIIUIIJIMHBI

8.1 Ilepeyenbp yuyeOHOM JHMTEPATYpPbl, HEOOXOAMMOW /Jisi OCBOCHMS
TUCHUNITIHHBI

8.1.1 OcHoBHas quTEpaTypa

1. Txauenko, 10.C. 'mapasnuka [DneKTpoHHBIN pecypc]: yued. mocodue /
FO.C. Tkauenko. — OnekTpoH. TekcToBbie W rpad. nanueie (1,86 MO). — 1
anekTpoH. ont. guck (CD— ROM): uB. — Bopouex: ®I'bOY BO «Boponexckuit
rOCYJIapCTBEHHBI TEXHWYECKUM yHuBepcureT», 2016. — Pexum npocryna:
http://bibl.cchgeu.ru/MarcWeb2/Found.asp

2. Ilonoa O.U. PacyeT 06beMHOTO THAPONPUBOIA [ DIEKTPOHHBIN pecypc]:
y4eb. mocobue. — DIEKTPOH. TeKCTOBbIE U Tpad. nanusie (2 M06) / O.U. I[lomnoga,
M.U. Tlonoa, C.JI. HoBokmeHnoB. — Boponex: ®I'BOY BO «Boponexckuit
rOoCyJJapCTBEHHBIM TeXHUUYECKUN yHUBepcuter», 2019. — 1 31neKkTpoH. onT. IHUCK
(CD-ROM): uB. — Pesxxum noctyma: http://bibl.cchgeu.ru/Marc\Web2/Found.asp

8.1.2 lonosiHUTEBHAS JIMTEPATypa

1. UBanos, JI.A. [u ap.]. 'uapasnuka [DnekTpoHHBIN pecypc]: yued. mocobue
/ JI.LA. WBanoB, B.M. IlaueBckmii. 3— e wu3m., mepepab. U AOM. — DIEKTPOH.
TekctoBble, rpad. nmaH. — 1 nuck. — Boponex: TI'OYBIIO «Boponexckuit
rOCyIapCTBEHHBIN TEXHUYECKHM yHHUBEpcuTeT», 2008. — 158 ¢. — Pexxum pocrymna:
http://bibl.cchgeu.ru/MarcWeb2/Found.asp. ([lonymeno YMO).

2. Kymunos, B.A. [u mp.]. Tugpasnuka: yue6. mocobue [Texct] / B.A.
Kynnnos, 9.M.Kapramos. — M.: Beicas mkoda, 2008.



http://bibl.cchgeu.ru/MarcWeb2/Found.asp
http://bibl.cchgeu.ru/MarcWeb2/Found.asp
http://bibl.cchgeu.ru/MarcWeb2/Found.asp

3. bamrra T. M. [u np.]. I'mapaBnuka, THIAPOMAIINHBI U THAPOIPUBOIBI
[Texct]: yueO. mms mammHocTp. By3oB / T. M. bamra, u ap. — M.:
Mamunoctpoenue, 1982. — 423 c.

8.1.3 Meroauueckue paspadoTKku

1. Bamoxos, C.I'. [u ap.]. 'mapasnuka: nabopaTopHblil mpakTukyM [TekcT]:
yue0. mocooue / C.I'. Bamoxos, B.B. boponkun, I0.A. Bynsirun. — ®I'OYBIIO
«BI'TY», 2012. — 134 c.

8.2 Ilepeyenbr MHMPOPMANMOHHBIX TEXHOJOTMHd, MCIOJb3yeMbIX IPH
OCYIIIECTBJIEHMH 00pPa30BaTEeJIbLHOI0 IMpolecca mo JUCHUILINHE (MOAYJII0),
BKJIIOYAS NepeYeHb JUIEH3HOHHOI0 NMPOrpaMMHOro odecrneveHnsi, pecypcoB
UH(POPMAIMOHHO-TEJIEKOMMYHHKALMOHHOU ceTH «HTEepHeT», COBpeMEeHHbIX
npo¢ecCHOHAIBbHBIX 023 JAHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JInneH3noHHOE MPOrpaMMHoOe o0ecreyeHue

Adobe Acrobat Reader

Google Chrome

LibreOffice

WinDjView

Pecypcobl uHGOpMaLIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « MHTEepHET»
http://www.edu.ru/

Oo6pazoBatenbubiii moptan BI'TY

NupopmanmoHHbIe CIPABOYHbIE CHCTEMBI
http://window.edu.ru

https://wiki.cchgeu.ru/

CoBpemenHble npodeccoHAIbHbIE 0a3bI JAHHBIX

Pecypc mawunocmpoenus

Anpec pecypca: http://www.i-mash.ru/

Mawunocmpoenue: cemegoti 31eKMPOHHBLU HCYPHAL

Anpec pecypca: http://indust-engineering.ru/archives-rus.htmi
bubruomexa Mawunocmpoumens

Anpec pecypca: https://lib-bkm.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS

JJISA OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA
HammeHoBaHMe crieIIMAIBHBIX* TTOMEICHHU U TIOMEIIIEHUH JIJIsl CAMOCTOATEIHHON
pabotsr Ne 01.06/1; 01.01/1
Kommnsrotep B cocrase: «BaPUAHT-OkcniepT»
[TpunaTep 3D Mch Midi FHD
YuuBepcanbHoe kperienue it mpoektopoB Shekla Pchela Hard
WutepaktuBnas qocka 78 ActivBoard 178, I10 Activinspire + kabens
MynpsTumenua-npoektop Sony VPL-SX125



Hoytoyxk 14” ASUS K401J

[Ipoexrop Epson EB-X7

Hoyt6yk Dell Inspirion 3521

[Ipodunomerp ABPUC-TIM7 n/u3m.miepox.noBep.1eT.MaliH
CraHok MmockouIu(OBaIbHbIMI

VYHuuBepcanbHoe kperienue it mpoektopoB Shekla Pchela Hard
JlaGoparopuslit yueOHbIN (ppe3epHbIii cTaHoK MiniMILL 45
YueOHbIi HACTONBHBIN (pe3epHBIN CTAHOK

Komnerotep B coctaBe: «BaPMAHT-Crangapt»

[Tnorrep Cannon ImagePrograf IPF770

10 METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIUXCA 11O
OCBOEHMUIO JUCHUIIVIMHBI (MOY JIA)

[Io gucnummuee  «l'wapaBnvka»  YUTAIOTCS  JIEKUWH, IPOBOASATCS
paKkTUYECKUE U 1ab0paTOpPHbIEC 3aHATHUS.

OCHOBOM W3y4Y€HMsS [HUCLUIUIMHBI SBISIOTCS JIEKUIWH, Ha KOTOPBIX
U3JIaratoTcs HauboJee CylIeCTBEHHbIE U TPYAHbIE BOMPOCHL, a TAK)Ke BOIPOCHI, HE
HallleJIINe OTpaXKeHUsl B yueOHOIl TuTeparype.

BoinonHenne nabopaTtopHbIX paOOT HampaBlI€HO Ha NpUOOpETEeHue
IIPAKTUYECKUX HABBIKOB H3YYEHHs W AaHAIM3a DJIEMEHTOB THIPABIMYECKUX U
ITHEBMAaTUYECKUX CXeM METAITIOPEKYLIETO o0opynoBaHus, BbIOOpa
TUAPABINYECKUX KUIKOCTEH. 3aHATHS MPOBOAATCS MYTEM PEIIECHUS KOHKPETHBIX
3a/1a4 B ayIUTOPUH.

[IpakTrueckue 3aHATHSA HANPABIEHbI Ha BBINOJHEHUE pacdyeTra 00bEMHOTO
ruaponpuBosa. Pacyer MomHOCTH M mojadu Hacoca. Beibop Hacoca. Bwibop
pacrnipenenuteneit u ¢punbrpa. PacueTr ruaponunuii (maructpasnei). Pacuer norepb
JaBieHUuss B TujapocucremMe oObeMHOro rugponpuBoga. Pacuer  KIIJ|
ruaponpuBoja. Bpeibop  cuioBbIX  rujgpoumiauHApoB. Pacuer u  BbIOOp
ruapomortopa. Ompezenenne oobema Oaka paboueld KUAKOCTH I 0OOBEMHOTO
TUAPOINPUBOJA. TENI0BOM pacdyeT ruIpOCUCTEMBI.

bonpiioe 3HaueHue 10 3aKPEIUICHUIO U COBEPLICHCTBOBAHUIO 3HAHUN UMEET
camocTosITeNbHast paboTta cTyleHToB. MHpopMmanuio o BHaX CaMOCTOSTENbHOM
paboThI CTYIEHTHI OMYUYaAIOT Ha 3aHATHIX.

KoHTpone ycBoeHus Marepuasa IUCHMIUIMHBI IMPOBOIAUTCS ITPOBEPKOU
1a00paTOPHBIX, MPAKTUUECKUX PAOOT U UX 3AIIUTOM.

OcBoeHune AUCIUIUIMHBI OLIEHUBAETCS HA 3a4€TE C OLIEHKOM.

Bun yueOHbIx JlesaTenbHOCTh CTyIEHTA
3aHATUUN
Jlexuus Hamnucanue koHCeKkTa JICKIIUH:

- KpaTKo, CXEMaTUYHO, TIOCIIEIOBATEIHHO (DUKCUPOBATH
OCHOBHBIE TIOJIOKEHUS, POPMYITUPOBKH, 00001IeH s, TpaduKu
U CXEMBI, BEIBOJIBI;




- BBLIEJATHh BAXXHBIC MBICIIH, KJIFOUEBBIE CIIOBA, TEPMUHBL.
[IpoBepka TEpMUHOB, MOHATHHA C ITOMOIIBIO SHUMKIIONEIUN,
CJIOBapeu, CHPaBOYHUKOB C BBIINUCHIBAHUEM TOJKOBAHUN B
terpanb. (OO0o03HAUE€HHE BOMPOCOB, TEPMUHOB, MaTepuaia,
KOTOpbIE  BBI3BIBAIOT  TPYAHOCTH, TIOMCK OTBETOB B
peKoMeHayemon sureparype. Ecin  caMOCTOSTENBHO HE
ynaerca  pa3o0parbes B Marepuaiie, HE00XO0AUMO
chopMyIUpOBaTh BOMPOC M 3a7aTh MPETOJaBaTEN0 Ha
KOHCYJIbTAllMK, Ha MIPAKTUYECKON WIIN JIabopaTopHOU padoTe.

JlaGopatopHsie
paboThI

KoHcrniekTupoBanne peKkoMeHIyeMbIX HCTOYHUKOB. Paborta c
KOHCIIEKTOM JIEKLIMH, IMOATOTOBKAa OTBETOB K KOHTPOJBHBIM
BOIIpOCaM, ITPOCMOTP PEKOMEHAYEMOM JINTEPATYPHI.

[Ipy BbINOJIHEHUH JIAOOPATOPHBIX PaOOT MPUMEHSAETCS
METOJ pPEUIEHUs TBOPYECKOW 3aJayd TIPYIION CTYIEHTOB,
KOTOpBIN TpeajiaraeT ee 4ieHaM KOJUIEKTUBHYIO pPaboTy H
oOcyxeHre npodsieM, 3aTeM OLEHKY M BBIOOp HYXHOTO
BapUaHTa IPHUHITHUS PEIICHUS.

[IpakTnueckue
3aHATUSA

PaGota C KOHCIEKTOM JIeKIMH, TOATOTOBKAa OTBETOB K
KOHTPOJIBHBIM ~ BOIIPOCAM,  IPOCMOTP  PEKOMEHIAYEMOU
TuTEpaTyphl. BeImonHeHne pacueTHO-TpadUyuecKuX 3aJaHui,
pELICHUE 3a1a4 [0 AITOPUTMY.

CaMocTosITEeIbH
ast pabora

CamocrosiTenbHass ~ paboTa  CTYJIEHTOB CIOCOOCTBYET
rIyOOKOMY YCBOGHHMIO YYEOHOTO Marepuajia W Pa3BUTHUIO
HaBBIKOB  camooOpa3zoBanus. CamocTosiTenbHass — paboTa
Ipe/oaraeT CIeyoIIne COCTABIISIONIHUE:

-pabota ¢ TeKcTaMu: y4yeOHHMKaMH, CIPaBOYHUKAMH,
JIOTIOJTHUTEIPHON ~ JTUTEpaTypoil, a Takke mpopadboTka
KOHCIEKTOB JICKIIUH;

-BBIIIOJIHEHUE JIOMAIIIHUX 33/1aHUN U PacyeTOB;

-paboTa HaJl TeMaMH JIsl CAMOCTOSATEIBHOIO N3YUECHHUS,;
-y4acThe B paboTe CTyJEHYECKHMX HAy4YHBIX KOH(EpEeHLHH,
OJIUMIIHA/I.

Iloaroroska k
MPOMEKYTOUHO
U aTTecTaluu

Ha Bcex aTamax mpoMeKyTOYHOH aTTECTAINH 10 JUCITUTUIHHE
HEO0OXOMMO OPHEHTHPOBATHCS Ha KOHCIICKTHI JICKITHH,
OCHOBHYIO M PEKOMECHTyEMYIO JINTEPATyPY, BHIMIOJTHEHHBIC
n1abopaToOpHBIE U MPAKTUIECKHE PAOOTHI.

PabGora oOywuaromerocsi nmpu MOATOTOBKE K TEKYIIEH U
IPOMEKYTOYHOM aTTecTallud JOJDKHA BKJIIOYATh: H3YYCHHE
y4eOHBIX BOIPOCOB; PacIpe/ICICHHEe BPEMEHH Ha TOJTOTOBKY;
KOHCYJIbTUPOBAHUE Y TIPEMNOJIaBATENsl MO TPYJIHO YCBOSIEMBIM
BOIIPOCaM; PAcCMOTpEeHHE HauOoJiee CIOXKHBIX M3 HHUX B
JIOTIOJTHUTENIPHON JTUTEPATYypE, I IPYTUX UHOOPMAITMOHHBIX
HMCTOYHHKAX, TPEIIOKCHHBIX TIPETOIaBaATEIIEM.







JIUCT PETUCTPAIIUU UBMEHEHUI

ITognuce
N Hara 3aBEIYIOLIErO
o
y IlepeueHb BHOCUMBIX U3MEHEHUM | BHECEHUS kadenpoi,
/1

U3MEHEHUH OTBETCTBEHHOMU 3a
peanmu3zanuio OITOIT




