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1. HEJU U 3AJAYHN JUCHUITJIMHBI

1.1. eau AMCHUIVIMHBI POPMHUPOBAHUE KOMIETEHIINM, HEOOXOUMBIX IS
aHaJlu3a U CHHTEe3a MH(OpMaIlMU C PELICHUEM MTOCTABICHHBIX 3a/1a4, a TaKXKe JJIs
IPOBEACHUS NMPUKIAJAHBIX HAYUYHBIX HCCIEAOBAaHUM MO mpobiaemam HeTera3oBoil
oTpacii B cdepe SKCIlyaTalud W OOCITy)XKHMBaHUS OOBEKTOB TpaHCIOpPTa U
XpaHeHUs] HeTH, ra3za U NPOyKTOB NepepabOTKH.

1.2. 3aga4yu ocBOEHUsI AUCTHUILIHHBI

U3Y4YHUTh NpaBWJIa SKCIUTyaTalldd M OOCIY)KHMBaHUIO OOOpYJIOBaHUS H
00BEKTOB TPAHCIIOPTA U XpaHEHUsI He(PTH, Ta3a U MPOYKTOB MEPEPadOTKH;

YMETh OCYIIECTBISThH MOUCK, KPUTHUECKUIA aHAIU3 U CHHTE3 MH(OpMaInHy,
NPUMEHATh CUCTEMHBIN MOIXO] JAJISl PEIICHHsI TIOCTABICHHBIX 3a71a4;

OCBOMTH METOJbl HAyYHBIX MCCIEAOBAaHUU MO MpodiemMaM HeTerazoBoit
oTpaciu B cdepe 3KCIUlyaTallMd U OOCIY)KHMBaHMsS OOBEKTOB TpaHCIOpTa H
XpaHeHHsI He)TH, ra3a ¥ MPOJYyKTOB MEepepadOTKH;

npUOOpECTH NPAKTUYECKUE HABBIKM TMPOBENEHUS TNPUKIAJHBIX HAYYHBIX
UCCIIEIOBAHUN 10 mpobieMaM HedTerazoBoil oTpaciu B cepe IKCILTyaTalluu U
oOCIIy>)kKUBaHHUsI OOBEKTOB TpAHCIOpPTa W XpaHEeHUs He(dTH, raza U MPOAYKTOB
nepepadoTKu.

2. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OIIOII
HuctunHa «'uaponpuBosl HedTEra3oBoro 000py10BaHU OTHOCUTCS K
JTUCIUTUIMHAM 4YacTd, GOpMUPYEMOIl YJaCTHUKAMHU 00pa30BaTENIbHBIX OTHOIIEHUN
(mucrumIMHa 1o BeIOopy) 6soka b1.

3. MIEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYUEHMUA 11O
JAUCHUITJIMHE
[Ipottecc  w3ydeHuss  AucHUIUIMHBL  «[ UaponpuBOA  HEPTErazoBOroO
o0opy0BaHM» HANIpaBieH Ha (POPMHUPOBAHUE CICAYIONTUX KOMIICTCHITUMN:

[IK-2 - Coocoben obOecrneunBaTh OpraHU3aIUMi0  MPOU3BOJICTBEHHOTO
npouecca KC u COI
[IK-4 - CmoocoOeH OCYIIECTBISATH KOHTPOJIb W JKCIUTyaTaIUIO

TEXHOJOTMYECKOTOo  0o0opyaoBaHusi  (pe3epByapoB,  HACOCHBIX  CTaHLUM,
TpyOOIIPOBOOB, 3alIOPHOI apMaTyphl U Ip.)

Pe3yJIbTaTI>I oﬁyquI/m, XapaKkrepusyrwmue

Komnerenmus
c¢hopMHPOBAHHOCTH KOMIIETEHLIMHU

[1K-2 3HaTh POU3BOJICTBEHHBIE IPOLIECCHI KOMIIPECCOPHBIX
crariuii (KC) u ctannuit oxnaxaenus raza (COI)

yMeTh o0ecneunBath 3(pPeKTuBHOE

COIIPOBOXKJIEHUE TEXHUUYECKOT0 00CTyKUBAaHUS
KOMIIPECCOPHOT0 000pY0OBaHUS YEPE3 KOOPANHAIUIO
JEMCTBUIM NIEPCOHANIA U KOHTPOJIb Ka4eCTBa
BBITIOJTHSIEMBIX PadoT

BJIaJIeTh PO ECCHOHATHLHBIMUA KOMIIETCHIIHSIMU B
00JIaCTH PEMOHTA U BOCCTaHOBJICHHUS
paboTOCIOCOOHOCTH KOMIIPECCOPHOT'0 000PYI0BAHUS




razonepepadaThIBarONIeH OTPACIIH

[1K-4

3HATh METOJIbI ABTOMATH3UPOBAHHOTO KOHTPOJIS,
VIIPABJICHUS W PETYIHPOBAHMS TEXHOIOTHICCKUMHU
MPOIIECCaMHU MPH IKCILTyaTallud TEXHOJIOTUYECKOTO
o0opynoBaHus (pe3epByapoB, HACOCHBIX CTAHITUH,
TPyOOIPOBOAOB, 3aIIOPHON apMaTyphI U Jp.)

YMCTb IPUMCHATL CIICHNAJIM3UPOBAHHOC ITPOrpaMMHOC
obecrieueHmne I aHalIn3ad OKCIICPUMCHTAJIbHBIX JaHHBIX
B CUCTCMaX aBTOMATHYCCKOI'O KOHTPOJI U YIIPABJICHUA

BJIAACTDh IIPAKTHYCCKHUMH HAaBbIKaMU IIPH IIPOBCACHUHU
HGOGXOI{I/IMOFO KOHTPOJIAA, BKIIFOYasa UCII0JIb30BAHUC
CrICIaJIM3UPOBAHHOI'O ITPOrpaMMHOTIO oOecreueHus JIIA
HU3MCPCHUS U pacqéTa NnapaMeTpuICCKUX AAHHBIX,
IOJIYUYCHHBIX B XOJ€ pa6OTBI

4. OFBEM /INCHHMIIJIMHbI

OOmass TpymoeMKOCTh JUCHHMIUIMHBI  «[ mapomnpuBog HedTerazoBoro
000pyI0BaHUS» COCTABIISIET 3 3.€.

Pacrnipenenenue Tpy10eMKOCTH JUCHUILIMHBI O BUJIaM 3aHSATUH

ouyHast popma 00y4eHuUs

. Bcero | Cemectpsl

Bunbl yaueO6HoM paboThI YACOR 7
AyIuTOpHbBIE 3aHATHUS (BCEro) 54 54
B Tom uncre:
Jlexknuu 36 36
[Tpaktnueckue 3anstus (I13) 18 18
CamocrosiTesibHasA paboTa 54 54
Bu bl IpoMEXyTOYHOM aTTeCTallUy - 3a4€T + +
OO6mr1ast Tpy10€MKOCTb:
aKaJIEMUYECKHAE YacChl 108 108
3a4.e]l. 3 3

5. COAEP) KAHME JUCHUILJIMHBI (MO4YJISA)
5.1 Conep:xxanue pa3aejioB JAUCHUIVIMHBI W pacnpeaejieHue
TPYA0EMKOCTH 10 BHAaM 3aHATHI

ouyHas popma 00yueHUs

Ne

[Ipax Bcero,

- HawnmMeHoBaHue TeMbl Copeprxanue paszaena Jlexn Sam CPC yac
1 |BBenenue. OcHoBHBIC IOHATHSA O |Llenn  w  3amaunm  gucumiuivHbel.  Kpartkoe

THAPONPHUBOIE HEPTEra30BOrO  |comepikaHHWe NpeaMeTa M ero CBS3H C APYTHMH

o6opynoBanusi. OCHOBHEIE JUcLUIIMHaMK 1ukiaa. Mcropus co3ganus u

3aKOHBI THIAPABIAKA 1 pa3BUTHSA THAPOTIPUBO/IA HedTerazoBoro

THIPOMEXAHVKH, TIPUMEHsIeMbIe (000pyJOBaHNSI M COBEPIICHCTBOBAHMM MAIIWH,

pu paboTe TUAPOTIPUBOIA. 000pyIOBaHMs, COBPEMEHHBIX  TEXHOJIOTHH. 2 8 16

duznyeckue CBOKMCTBA
JKUTKOCTH.
JIBrKeHue KUAKOCTH TI0
TpyOoIpoBOIaM

CoBpeMEHHOE  COCTOSSHHE M TEPCHEKTHUBBI
pa3BuTusi SHepretukun Poccum u  permonHa
IIPOKUBAHMSA.

['mapaBianyecKkoe MOHSITHE (OKUIAKOCTB» U «Ta3y.
XapakTepucTuka S>KHAKOCTHM C TOYKHA 3pEHUs
MOJIEKYJIIpHO — KuHeTn4eckor Teopun. [lonsrue




«ugeanpHoro  raza». OCHOBHBIE  CBOMCTBa
JKAIKOCTEH: TNIOTHOCTD, YACIBHBIN BEC, Y ICITBHBII
00beM, CIKHUMAEMOCThb, BS3KOCTh. 3aBUCHMOCTH
BS3KOCTH OT  TeMIeparypbl W  JIaBJICHUS.
Koadduiment nuHaMudeckoi 1 KHHEMaTHYECKOH
Bs3kocTH. [loHATHE  Hamopa MO  JJIMHE
TpyOompoBoga. MeCTHbIE U TIOJIHBIE TIOTEPH
Haropa. OmnpenencHue pPEKUMOB — JIBIKCHUS
JKUJIKOCTH, KpuTepun PeiiHonbaca

Hacocsl

Knaccudukaims HACOCOB U HX TMapaMeTphl;
MTPOU3BOIUTEIBHOCTb, HATIOP, BBICOTA BCACHIBAHUS
W HATHETAaHWs, MOINHOCTh, KO3((HUIHEHT
Imojie3Horo AekcTBus. JlomacTHbIE HACOCHI, HX
Kiaccu(UKalus, yCTPONUCTBO, MPHHIMIT PaOOTHI,
XapaKTepUCTHKA HEHTPOOEKHOTO Hacoca,
3aBUCHUMOCTh TPOW3BOJUTEIBLHOCTH HAmopa |
MOIIHOCTH OT 4ucia o06oporToB. SIBieHHE
KaBUTAlMH. O0BeMHBIE HACOCHI, UX
Kinaccu(UKalus, yCTPONUCTBO, MPHHIMIT PaOOTHI.
[TopirHeBble HACOCHI, UX MPOHU3BOJIUTEILHOCTD,
norpedsiemas MOIIHOCTb. SIBnenune
TUJIPABIMYECKOr0 yaapa. Bo3aylHble KOJIIAKH.
Hacocel apyrux tumnoB. Kparkue cBeneHus o
Hacocax: [IECTEPEHHBIX, aKCcHaJIbHO -
MTOPIIHEBBIX, CTPYHWHBIX, IJIACTUHYATBIX, OCCBBIX.
YcrpoiicTBo u paboTa.

16

OCHOBHBIE 3aKOHBI I'HJIPABIHKH
U THIPOMEXaHUKH,
OpUMEHsIEMbIC TP paboTe
ruaponpusoa. ['uaponpusos
He(dTerazoBoro 000py10BaHUS

T'unpaBmuueckuii yaap. Mepsl Ipe1oTBpaLLEHHUS.
OO0mue TIOHSITHS. OcHOBHBIE BEJIMYMHBI,
XapakTepu3ylolye padbounii mpouecc 00BEMHBIX
THIPOMAILHH. OO0rmue CBEIICHUSI 0
THIPOIIPUBOJE, €ro Ha3HayeHHe,
npuMeHerne. OObeMHBIH W JAWHAMIYECKUI
THIPOIIPUBOJI, X DJIEMEHTBI.

16

Paboune xuaKoCTH IIst
TUZIPOTIPUBOIA

®du3ndeckue CBOMCTBA pabOYUX KHUIKOCTEH
U TPeIbsBIsieMble K HUM TpeOoBaHus. Busl
pabounX KHUIKOCTEH, UX XapaKTEPUCTHKA U
MapKHUPOBKaA.

10

20

T'upponsurarenu
HedTerazoBoro 000pyAOBaHUS U
rujipoanmaparypa

Haznauenue " KJIaCCHU(DUKALIHS
TUAPOJBUTATEICH He(hTera30Boro
obopynoBanus. O0ObeMHBIE THAPOABUTATEIH:
THAPOLMUIIUHIPEI, IIOBOPOTHEBIC
TUAPOLIMIIMHAPHIL, TUAPOMOTOPHIL. Hx
Ha3Ha4YCHUE, YCTPOMCTBO, MIPUHIIUII
JneucTBus, mpuMeHeHue. HazHauenue, BUIbI
3JIEMEHTOB rUApoaniapaTyphbl:
TUAPOKJIANaHbl (mpenoxpaHuTenbHbIE,
MePEeMEHHbIE, PEAYKIIMOHHBIE, OOpaTHBIE,
THIIPO3aMKH); TUapoccend. Mx HaszHadeHwue,
YCTPOMCTBO, padboTa. 'mapopacupeaennTenm,
rugpoycwinTeny. HaznadeHue u ycTpoHcTBO
ruapo0aKkoB, (GUILTPOB, TPYOOIPOBO/IOB,

PBJI u PHI.

10

20

I'uapaBnuueckue cxeMbl
Htorosoe 3ansTHe

VcnosHbie 0003HaYEHMS JJIEMEHTOB
ruaponpuBoaa Ha cxemax. OTKpBITas cxema
00BEMHOTO THAPOIPUBO/IA TIOCTYNATEIHHOTO
JIBYDKEHMSL.

3auer.

10

20

Htoro

36

18

54

108

5.2 Ilepeuensn J1a00paTOPHBIX PadoT
He npenycMoTpeHoO yd4eOHBIM IIJIaHOM

6. HPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT




B cooTtBercTBUM C

y‘IC6HLIM IIJTaHOM OCBOCHHC JHUCHMIIIIMHBI

HC

MPEeIyCMaTPUBAET BBITIOJHEHWE KYPCOBOTO MPOEKTa (PpabOThl) MM KOHTPOJIBHOU

paboTHI.

7. OHEHOYHBIE MATEPHAJIBI 1151 IPOBEJEHUSI
IHNPOMEXYTOYHOU ATTECTAIIUN OBYYAIOIIIUXCA 11O

JTUCHUIIIMHE

7.1. Onucanue nmoka3aresieii 1 KPUTEPUEB OLEHMBAHUS KOMIETEHIUIA
HA Pa3JIMYHBIX dTanax ux ()OpMUPOBAHUS, ONMUCAHME KA OLIEHUBAHUSA

7.1.1 Dran TeKylmero KOHTPoJsi

PesynmbraThl TEKYLIEr0O KOHTPOJSA 3HAHUKW UM MEXKCECCHOHHOM aTTECTalUU

OLICHUBAIOTCA I10 cnezlyromeﬁ CHCTCMC.
«aTTCCTOBAHY,
«HEC aTTCCTOBAH».

Komme- PesynbTaThl 00y4yeHus, KpHTepHH
XapaKTepH3ylo e ATTecTOBaH He atTrecTroBan
TEeHIMHA Cq)OpMPlpOBaHHOCTb KOMIETCHIHMH Oll¢cHHBaHH

[K-2 3HaTh IPOU3BOJICTBEHHBIC Tect Brinonnenue pabot B | HeBbinonHeHue
IIPOLIECCHl KOMIIPECCOPHBIX CpOK, paboT B CpOK,
crannuit (KC) u cranmmii MIPEIYCMOTPEHHBIN B | TIPEAyCMOTPEHHBIH
oxjaxaeHus raza (COIN) pabovmx mporpammax B pabounx

IIporpamMmax
yMeTh o0ecrieqnBaTh Pemenuie crannaptueix | Beimonnenne pabor B | HeBbmonHeHue
s dekTuBHOE MPaKTHYECKHUX 33124 CpOK, paboT B CpoK,
COINIPOBOXKICHUE TEXHUIECKOTO MIPEAYCMOTPEHHBIN B | MPEIYCMOTPEHHBIH
o0cIy>XKUBaHHS paboumx mporpammax B paboumnx
KOMITPECCOPHOTO porpammax
o0opynoBaHus yepes3
KOOPJUHAIIUIO JICHCTBUI
nepcoHasa U KOHTPOJIb
KadecTBa BBIIOIHAEMBIX padoT
BJIa/IeTh podeccnoHanbHbIMU |Perenue npuknaaneix | Beimonnenue pador B | HeBbimonnenue
KOMIICTEHIMSIMA B 00JIACTH 3a71a4 B KOHKPETHOM CpOK, padoT B CPOK,
PEMOHTA U BOCCTAaHOBJICHUSA HpeIMETHON 00acTH IIPEyCMOTPEHHBIN B | IPELYCMOTPEHHBIN
paboTocrocobHOCTH pabovmx mporpammax B pabounx
KOMIIPECCOPHOTO nporpammax
000pymoBaHUs
razonepepabdarbiBaroneit
OTpaciIu.

TIK-4 3HaTh METObI Tect Brimonaerne paboT B Hesremonnenue
aBTOMATHU3HUPOBAHHOTO CpOK, paboT B CpOK,
KOHTPOJIA, YIIPaBICHUS U MIPEAYCMOTPEHHBIN B | MIPEIyCMOTPEHHBIH
PpETyIUpOBaHUS pabouux mporpaMmax B pabounx
TEXHOJIOTUYECKIMHU Iporpammax
IpoleccamMu mpu
9KCIUTyaTaluu
TEXHOJIOTUYECKOTO
obopynoBaHus (pe3epByapoB,

HACOCHBIX CTaHIINIA,

TpyOOIIPOBOIOB, 3aIIOPHOI

apMaTypsl u 1p.)

yYMeTh IPUMEHSITh Pemenue crannaptheix | Beimonnenue pabor B | HeBbInonHeHne
CreMaIn3uPOBaHHOE MPaKTHYECKHX 3a1a4 CpOK, paboT B CpoK,
IIPOTpaMMHOE 0OecIIeIeHIE MIPEAYCMOTPEHHBIN B | MIPEIYCMOTPEHHbIH
JUTSL aHATT3a paboumnx mporpamMmax B paboumx
9KCIEPUMEHTAIBHBIX JAHHBIX B Iporpammax
crcTeMax aBTOMaTHYECKOTO

KOHTPOJIS ¥ YIIPABICHUS

BJIaJICTh MPAaKTUYCCKUMU Pemenue MPUKIaJHBIX Brinonnexnue pa60T B HeBrinonnenue




HaBBIKaMH TIPH TIPOBEICHUHN
HEOO0XOJUMOI0 KOHTPOJI,
BKJTFOYAsl HCTIOJIb30BaHHUE
CIIEITUAT3UPOBAHHOTO
IIPOrpaMMHOr0 00eCIIeYCHHS
IS ©3MEPEHNs U pacyéra
apaMeTpUIeCKiX JaHHBIX,
MTOTyYCHHBIX B X0JI€ pabOThI

3a/1a4 B KOHKPETHON
MpeIMETHON obNacTu

CpOK,
NIpENYCMOTPEHHBIN B
pabovmx mporpammax

paboT B CpoK,
NIPERYCMOTPEHHBIN
B pabounx
IIporpamMmax

7.1.2 JTan npoMeKyTOYHOI 0 KOHTPOJISl 3HAHU
Pe3ynbraThl IpOMEXYTOUHOTO KOHTPOJIS 3HAHUN OLIEHUBAIOTCS B / CEMECTpe
JUTsL OYHOM (pOpMBI 00yUYEHUS 10 ABYXOAJNTLHON CUCTEME:
«3aYTEHO»
«HE 3a4TEHO»

Komne-
TCHIUA

PesyibTaThl 00y4ennus,
XapaKTepu3yloIue
copMHPOBAHHOCTHL KOMNETEHIIHH

Kpurepun
OLICHHBAHHS

3auTeHo

He 3auTeno

[K-2

3HATh POU3BO/ICTBEHHBIE
IIPOLIECCHl KOMIIPECCOPHBIX
cranmuit (KC) u cranmuit
oxsaxxkaenus raza (COI)

Tect

Brinmonnenue Tecta Ha
70-100%

BrimosHenne Mmenee
70%

YMETb 00€CIICUNBaTh

s dexTrBHOE

COTIPOBOXKICHNE TEXHHUECKOTO
00CITy:KHUBaHHS
KOMIIPECCOPHOTO
000pyIOBaHUs Yepe3
KOOPAVHALIMIO IEHCTBUM
repcoHaa u KOHTPOJIb
Ka4yecTBa BBITIOTHICMBIX PadoOT

Pewenue crangapTHbIX
MPaKTUYECKUX 3a/1a4

IIponemoHcTpHpoBa H
BEPHBIN X0 pELICHUS
B OOJIBIIIMHCTBE 3a/1a4

3amadu He peIIeHBI

BJIAIETh MPO(HECCHOHATBHBIMU
KOMITETEHIIUSMH B 00J1aCTH
PEMOHTA U BOCCTAHOBJICHHUS
paboTocmocoOHOCTH
KOMITPECCOPHOIO
000pymoBaHUS
razomnepepadarsIBaromeit
OTpaciy.

Pewenue npuknaaHeix
3a/1a4 B KOHKPETHOM
MpeMETHON 00IacTH

IIponemoHcTpHpoBa H
BEPHBIN XOJ pEeLICHUS
B OOJIBIIIMHCTBE 3a/1a4

3amauu He peIeHBI

3HATh METOJIBI
aBTOMAaTHU3MPOBAHHOTO
KOHTPOJISA, YIIPaBJICHUS U
PpETyJIUpOBaHUS
TEXHOJIOTUIECKIMHU
IporeccamMmu npu
9KCIUTyaTaluu
TEXHOJIOTUIECKOTO
o0opynoBanus (pe3epByapos,
HACOCHBIX CTaHIIHM,
TpyOOIIPOBO/IOB, 3aIIOPHON
apMarypsl 1 1p.)

Tect

BrimonHenue Tecta Ha
70-100%

Brimoanenne Mmenee
70%

YMETh IPUMCHSATH
CIICOHUAJIM3UPOBAaHHOC
IporpaMMHOC obecrieueHme
JUISL aHajIn3a
OKCIICPUMECHTAJIBHBIX TaHHBIX B
CUCTEMAX aBTOMaTH4YCCKOro
KOHTPOJIA U YIIPABJICHUA

Pemenue CTaHJAAapPTHBIX
MMPAKTUYCCKUX 3ala4d

IIponemoHcTpHpoOBa H
BEPHBINA XOJ peIICHHUS
B OOJIBITMHCTBE 3a/1a4

3agauu He pelIeHsbl

BJIAJICTh MPAKTHYECKUMU
HABBIKAMH TIPH IPOBEICHUN
HE00XOAUMOTO KOHTPOJI,
BKJIIOYasl UCIIOJIb30BaHUE
CHEeHaTU3UPOBAHHOTO
MPOrPaMMHOTO oOecTIieueHus

Pewenue npuknaaHbix
3a]1a4 B KOHKPETHOM
MpEeIMETHON 00IacTH

IIponemoHcTpHpoOBa H
BEPHBIN XOJ pEeLICHUS
B OOJIBIIMHCTBE 33134

3amauu He PeICHBI




JIUISE ©I3MEPEHUs U pacyera
rapaMmeTpuIecKuX JaHHBIX,
MTOJTyYCHHBIX B X0JI€ pabOTHI

7.2 IlpumepHblii mNepevYeHb  OUEHOYHBLIX CPeACTB  (THIOBBIE
KOHTPOJIbHBbIE 33JaHUSI WJIM HHbIE MATepPHAJIbl, HEOOXOMUMBbIE JJf OUEHKHU
3HAHUM, YMEHU, HABBIKOB U (MJIN) ONBITA 1eATeIbHOCTH)

7.2.1 llpumepHbIii epevyeHb 3aaHUI JJIA MOATOTOBKH K TeCTHPOBAHMIO

1. KaBuTanus B IeHTPOOEKHBIX HACOCAX — ITO

A. TUAPOJMHAMUYECKOE  SIBJIEHWE,  KOTOpPO€  3aBUCUT  OT
TUAPOIMHAMUYECKUX KAYECTB paOOYMX OPraHOB MAIIUHBI U (PU3NYECKUX CBOWCTB
KUJIKOCTH,

b. razoguHamMuyeckoe siBJICHUE, KOTOPOE 3aBUCUT OT TMHAMUYECKUX KaueCTB
pabouYnX OpraHOB MAIIMHBI H (PU3HMYCCKUX CBOMCTB JKHUJIKOCTH;

B. razoguHamMuueckoe siBI€HHUE, KOTOPOE 3aBUCHUT OT CTAaTHUYECKUX KayecTB
paboyux OpraHoB MalIUHbI U XUMHUYECKUX CBOMCTB KUJIKOCTH.

2. KaBuTanus B Hacocax 0OBIYHO HAYMHACTCHA. . .

A. Tpu najieHuH IaBJIEHUS 0 3HAYEHUsI, PABHOTO WJIM MEHBIIIETO JaBJICHUS
YIIPYTrOCTH HACBIIIEHHOTO IMapa W COMPOBOXKIACTCS HAPYIICHUEM CIUIOIIHOCTH
MOTOKa C OOpa3oBaHWEM IIOJIOCTEH, HACHIMICHHBIX MMApOM W PACTBOPCHHBIMH B
KUJKOCTH Ta3aMu;

b. npu nagenun naBieHus 40 3HAYEHUS, PABHOTO WM OOJBIIETO JABICHUS
YIIPYTOCTH HACBIIIEHHOTO Mapa W COMPOBOXKIAECTCS HApPYUIEHHEM CIUIOIIHOCTH
MOTOKAa C OOpa30BaHMEM IOJIOCTEH, HACBIIIEHHBIX [MAapOM M PACTBOPEHHBIMU B
KUJIKOCTU Tra3amu;

B. npu nageHuu naBieHUs N0 3HAYEHUS, MEHBILIETO AABICHUS YIPYTOCTH
HACBIIIEHHOTO IMapa W COMNPOBOXIAETCS HAPYIICHHUEM CIUIOIIHOCTH IOTOKA C
o0pa3oBaHUEM IOJIOCTEHM, HACBHIIIEHHBIX MApPOM M PACTBOPEHHBIMU B >KUIKOCTH
razamu.

3. K ocHOBHBIM MapamMeTpaM pabodero mpoiecca Hacoca OTHOCSITCA. ..

A. Ilogaua, paGounii 00beM, MOTEPU B HACOCE, MOITHOCTH;

b. JlaBnenune, nogava, Harop, MOIUIHOCTb;

B. Ilepenan naBieHus, teMneparypa, K.

4. JlaBieHWe >KUJIKOCTH Ha MOPIICHb THAPOLMIMHJIpA ONpENessieTcs H3
COOTHONICHUS:

4D P
A. Pu="2Tla
n D?

2D P
B. P = sz Ila

5. PacuérHas mogava Hacoca ornpeaeiasercs mno Gopmyie:
Q 3
A. == M /c
Q=5

b. Qp=%,M3/C

6. ['uaponpuBo peIHA3HAYEH. . .

A. 151 Iepe1aun SHEPTUH OT ABUTATEINS K pad0vrM OpraHaM arperara, myTemMm
peoOpa3oBaHUsT MEXaHUICCKOW SHEPTHH B THAPABINYECKYIO, TIEPEIadu YHEPTUHU B
HYXXHYIO TOYKY MAIlIUHbBI, 1 OOPaTHOTO MPe0o0pa30BaHUsI THIPABINYECKON SHEPTUH
B MEXaHUYECKYIO;




b. nns mepenaun ’Heprum OT paboyero opraHa K JBUTATel0 arperara,
MyTeM MpeoOpa30oBaHuUsl JIIEKTPUUECKON SHEPTUH B THAPABINUECKYIO;

B. nns mepenaun sHEPrum OT ABUTATENIS K paOOUUM OpraHaM arperara, mmyremMm
npeoOpa3oBaHus THAPABINYECKON SHEPTUHU B THEBMATUUECKYIO, TIEpPe1aun YHEPT UM
B HYXHYIO TOYKY MaIIWHBI.

7. DKcIulyaTalds HacOCOB C Tojaueil OOMbIINEH pacueTHOM TakKe HWHOTAA
MPUBOJIUT. ..

A. K KaBUTAllMOHHBIM TOBPSXKJCHUSM JJIEMEHTOB pabouyuX KoJeC U
KOPITYCHBIX JI€JIaTEeu;

b. K KaBUTAIlMOHHBIM MMOBPEXKIECHUSIM POTOPA TYPOUHBI;

B. x 25IeKTprUUECKUM NOBPEXKACHUSIM.

8. W3 TpennokeHHBIX BAapUAHTOB BHIOPATH CXEMYy MPOCTEUIIETO
TUJIPONPUBOA:

A. b.
-0"
@ : [
. ¥ r
2 . bé’pz \ ‘{j'p‘, A 5 4
N,
Nus » AP
n“ 2 N N VP A
— "f) ! e =4
N Ny
0 0
9 . BHGPFGTH[ICCKI/IG BO3MOXHOCTH IruapoIIpuBOAad ITOJIHOCTBIO
XapaKTePU3yIOTCS:

A. MOImHOCTBIO THAPONPUBOAA;

b. Hamopowm nHacoca;

B. JlaBnenuem B TpyOOIIpoBOI€.

10. K mapameTrpam rugpornpuBoga OTHOCSTCS:

A. DHepreTuueckuii, SJKOHOMUIECKUH, KOI(PHUIIUESHT TOJIE3HOTO JICUCTBUS
TUAPOIUHUY;

b. Mexanuueckuii, dHepreTuueckuii, Ko3Q(GUIHUEHT MOJE3HOr0 AEUCTBUS
ITHEBMOJIMHUU;

B. I'ugpaBnnuecknil, MEXaHUYECKUM, SHEPTrETUYECKUN, DKOHOMUUECKUU.



7.2.2 TlpumepHbIii IepedeHb 3aJaHUI ISl peleHus] CTAHAAPTHBIX 3a71a4

1. Omnpenenuth MIOTHOCTH KUAKOCTH P K , MOJTYYEHHON CMEIIMBAaHUEM
06béMa sxuakoct Vy, = 0,018 M (18 1) mioTHOCTBIO Py =850 Kr/M° u 06BEMa
sxuaroetd Vo = 0,025 M 2 (25 1) miotHOCTBIO ;= 900 KI/M° .

2. CranpHOlM TpyOompoBoa jmHoi L = 500 M u aumamerpom d =0,4 M
UCIBITHIBACTCS HA TPOYHOCTHh THUIPABIMYECKUM crocoboM. Ompenenutb 00bEM
BOJIbI AV, KOTOPBIII HEOOXOIMMO MOAATh B TPYOOIPOBO/ 33 BPEMSI UCIIBITAHUM IS
noaseéma nasienust ot pp =0,2 MlIla no p,= 6,0 Mlla. [ledpopmanuto marepuana
TPyO HEe yuuThIBaTh. MOyNs 00bEMHON yIIpyrocTH Bojbl E npuusaTe paBHbiM 2060
MI]a.

3. KonblieBas 11eb MeXy ABYMs IMIIMHApaMu Auamerpamu D =200 mm u d
= 192 MM 3ammta TpaHC(OpPMATOPHBIM MacioM (p M = = 915 kr/m® ) mpu
temneparype T=20°C. BuyrpeHHUI HUIMHAP BpallaeTcsl paBHOMEPHO C YaCTOTOM
n = 110 mun"l . Onpenenuth IUHAMUYECKUA | W KUHEMaTUYECKHH V
KOA((PHUITMEHTHI BI3KOCTH Maciia, €ClId MOMEHT, MPUJIOKEHHBIN K BHYTPEHHEMY
munHaApy, M - 0,06 H ¢ M, a BeicoTa cToN0a *KUAKOCTH B IIEJIA MEXIY HUIUHAPAMU
h =100 mm. TpeHuem OCHOBaHWSI BHYTPEHHETO [TUIIMH/PA IPEHEOPEYb.

4. Onpenenutb MOIIHOCTh, 3aTPaYyMBAEMYI0 Ha MPEOJOJICHUE TPEHHUS B
MOAIIMITHUKE MPU BpallieHuH Basia. YacTora BpamieHus Bajna o = 15 ct. Hunamertp
mieiku (nandsl) Bana d =100 MM, mmHa L = 120 MM, TOJIIIMHA CITOSI CMa3KH MEKITY
narndoii u noamumaukoM d = 0,15 mMm. Kunemarnueckuii Ko3hOUITMEHT BA3KOCTH
macna V y = 0,7-107 m® /c , TUIOTHOCTB pu = 915 Kr/M CuuraTth, 4TO Bal
BpaIiaeTcs B moj 1 MIIIIUKE COOCHO, @ CKOPOCTh JIBHXKEHUS KUJKOCTH B CJIO€ Macia
U3MEHSETCS 0 IMHEMHOMY 3aKOHY.

5. OmpenenuTh MOAYyIh O0BEMHONM yrpyroctu skujakoctu E, ecnm mox
nercTBreM rpysa A maccor 250 Kr mOpHIEHb NMTEPEMECTUIICA HA PACCTOSHUE 5 MM.
HauanbHast BbIcOTa MONOKeHUs mopinHs (0e3 rpy3a) =1,5 M, auametp nopiias d =
80 MM, pesepByapa D =300 MM, BeicoTa pe3epByapa 1,3 M. Becom mopiiiHs MOXKHO
npeHeOpeub. PesepByap cunuTaTh aOCOIIOTHO KECTKUM.

6. Ilpu rugpaBaMUecKkoM HUCHBITAaHUU TpyOompoBoda AiauHoi L=1000m,
auamerpom d =100 MM pgaBienuwe nogHumanock or 1 MIla mo 1,5 MIla.
Onpenenuth 00bEM KUAKOCTH V, KOTOpPBIA OBbUT JOMOJHUTENHHO 3aKayaH B
tpy6omposon. Kosbdumment o6bémuoro cxarust P p=4,75-10"10 [Ta™ .

7. [Ipu ruapaBIMvYecKOM UCIBITAaHUH TPyOOpoBoa auamerpom d =0,4 M u
mmaoN L =20 M maBneHue Boabl cHadana Obuto 5,5 MIla. Uepes yac maBneHue
ynaino no 5,0 Mlla. Onpenenutb, mpeHeOperas nedopmanueit TpyodoorpoBoja,
CKOJIBKO BOJIbI BBITEKJIO TIPU ATOM 4epe3 HerioTHOCTH. Koadduiment o0bEMHOTO
CHKATUS TIPHHSTH PABHBIM P , = 4,75-10"10 TTa™ .

8. OmnpenenuTh MajieHre JaBICHHS Maciia B HAIIOPHOM JIMHUH THAPOIIPHUBOIA
BmectuMocTbio V =0,15 M° , ecin yreukn macma 5 -10° m° , a xoaddumment
00BéMHOTO0 cxkathst Pp = 7,5-10"° ITa™. Jleopmariueii 2meMeHTOB rHAPOIPHBOAA
nmpeHeOpeyb.

9. OmpenenuTh MJIOTHOCTh JKHUJIKOCTH, €CIM MUKHOMETp (Tpubop muis
onpeneneHus IoTHOCTH) obsamaeT maccod M m =100r , a ¢ HaJIUTONH B HEro
KUOkocTeio M =1100 1. O0BéM Hamuroil xuakoctd V = 1000 oM.

10. OmnpenenuTh TMaJeHWE JaBJICHUS Macjia B HAMOPHOW JIMHUU



3 "33
ruaporpuBoaa BMectumMocThio V =0,25 M~ , eciim yreukn macia 7 10" M~ |, a

ko3 durment 06péMHOro cxarust Pp = 7,5-107° [Ma™. ebopmarmeii s1eMeHTOB
TUAPONPUBOJA TPEHEOPEYb.

7.2.3 IlpuMepHbIii NepeyeHb 3a1aHU IS pellleHus] MPUKIAIHBIX 32124
1. Onpenenuth najeHue AaBICHUS Macia B HAIOPHOW JIMHUM TUIPOIPUBOJA
BvMectuMocTio V =0,15 M° , ecan yreuxn macia 5 -10° m° | a xoaddumment
o0BéMHOTO0 cxkathst Pp = 7,5-107° ITa™. Jleopmariueii 2meMeHTOB rUAPOIPHBOAA

——
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%

Hacoc

npeneOpeup | |

2. Onpenenuth pexuUMbl ABUKEHUS pabodeil >KUIKOCTH B MHUTAIOIIEH U
OTBOJISIIIIECH JTMHUU TUAPONPUBOA, N300PAKEHHOTO HA CXEME B TPUBEICHHOM BBIIIIC
3amade. CKOpOCTh JBWKEHHUSA KUIAKOCTH B mnuTaromen smHuun V,=15,04 wm/c,
CKOPOCTh JIBHDKCHHUS KUIKOCTH B oTBojsmed auHuu V,=10,08 M/C, BSI3KOCTH
xuaxocta v=0,5-10"m%c, nuametp Tpyoonposoga 0,012 M, KpuTHYECKOE YHUCIIO
Peitnonbaca paBao 2320.

3. 3a Bpemsa mukina T = 51,5 ¢ paboTbl 00OBEMHOTO THUAPOMPUBOAA C
TUAPOAKKYMYIISITOPOM 2 MOPIICHb THAPOIUIUHIpa 1 1emaeT q8a TBOMHBIX X0/a CO
CKOPOCTBIO JIBFDKCHHS BIIPaBo V = 2 M/MUH U BIEBO Vo = 5 M/MuH. J{TuHa Xoaa
storo nopurHs 1 = 400 mm. Juamerp ruaporammaapa D = 100 MM 1 nuametp ero
mroka d = 60 mm. [IpeneOperas yreukoil macia B 0ObEMHOM THIIPOIPHUBOJE,
OTIpECNINTh MaHEBPOBBIA 00beM WM ruapoakkymysistopa 2 u nomady QH,
Pa3BUBAEMYIO HEPETYJIUPYEMBIM HAcOCOM 3.

4. B 00beMHOM THAPOIPUBOIE ¢ THApOoIMIMHApoM 1 auamerpom D =200 mm
Hacoc 3 pasBuBaeT gaBieHne pH = 10MIIa u mogaay Qu = 20 am°/mun. Juamerp
MTOKa yKazaHHOTo rujpomwinHapa d = 80 MM. YTIUIOTHEHHE TOPIIHS U IITOKA B
TUAPOIMIIMHIIPE - MaHXeTHoe. [IpeneOperast majieHrueM 1aBJieHUs B TUIPOTUHUSAX U
YTEUKON Maclia B TUAPOAIIapaType, ONPeIeIuTh CKOPOCTh V ABUKEHUS MOPIIHS U
ycunue P, pa3BuBaeMoe  INTOKOM  THUIPOLWIMHApPA TIpU  TOJIOKEHUU



ruapopacnpeaenuress 2. Mexanudeckui k. 1. 1. - 0,98.
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5. B o0pemMHOM TuApONIpuBOE Hacoc 4 pa3BuBaeT napieHue Pu = 5 Mlla u
noctosinayto nogauy Qy = 8 n/mun. Ilopmens auamerpom D = 100 MM U 1ITOK
muamerpoM d = 40 MM B THAPOIMIIMHIPE | YIIOTHSIOTCS PE3MHOBBIMH KOJIbIIAMU
Kpyriioro cedenusi. ['mapoapoccesib 3 HACTPOEH Ha MPOITYCK pacxoaa Macia Qup =
8,4 n/muH. IlpeneOperas yreukoil Macia B TUApopacipeaeauTese 2, onpeeauTh

pacxoj Maciia yepe3 TUAPOKIIAaH 5 ¥ MOTEePI0 MOITHOCTH M3-3a CIIMBA Maclia uepes
ATOT KJIAllaH MPH MePEMEIICHNUH TOPIITHS BJICBO.
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6. B oO0beMHOM THAPONPHUBOJE TPUMEHSETCS TUApOMOTOp 1 ¢ paboumm
o6beMoM Vo = 50 cm’. IIpn mageHun naBieHHS Macia B THIPOJIMHUAX-HAIIOPHON
APu = 0,1 MIla u cnuBnoit APcn = 0,5 Mlla u yreuke macna B rugpoanmnaparype
Qyr = 0,1 1/MuUH BBIXOJHOW BaJl TUIPOMOTOPA. PAa3BUBAET MOJIE3HBIA KPYTSIIHMA
MoMeHT M = 45 H*wm, yactoty Bpamenus n= 608 o6/muH. OnpeneiauTb MOIHOCTb
N, notpebisieMyo 00beMHBIM THAPOINPUBOJIOM M OOIIUHN K. T. 1. THIPOIPHUBO/IA.
IM'mapomexanuueckuii K. . A. rugpomoropa - 0,9, 00bemMHbIH K. 1. 1. - 0,98, 00minii
K. II. 1. Hacoca - 0,8.

7. B 00beMHOM ruaponpuBoje TuapoMoTop 1 paboTaeTr ¢ NOCTOSSHHBIM
nepenagom nasiieHus macina AP = 5 MIla. lllecrepennslii Hacoc 3 pa3BUBAET NpPH
naBieHuu p, = 5 Mlla mogauy Qg = 126 n/mun. KpoMe BcachiBaroIei, uaMmerp
TpyO Bcex ruapomuHuid d = 20 mm. OOmas amuHa TpyO HAMOPHOM M CIMBHOM
ruaponnaun | = 8 M. Hacoc 3 naraeraer MmuHepalibHOE Macio BsizkocTbio V = 0,2
cM’/c u miotHOocTBIO p = 900 kr/™m°. IlpeneGperas yreukoil Macia B
ruipoannaparype, olnpeaesuTh AaBlieHrue pia u nogauy Qa, pa3BuBaeMble HACOCOM



3 ¢ yderom ero paboueit xapaktepuctuku pH = f(QH) W XapaKTEPUCTUKH
THIPOCUCTEMBI - HAIOPHOM M CITMBHOW THAPOJIMHUN 00bEMHOT0 TUAPONPUBOIA P =
f(Q). O6bemubI K. m. 1. Hacoca T- 0,9, cymmapHbli KOI(PPUIIMEHT MECTHBIX
CONPOTHUBIICHUI HAITOPHOW U cIUBHOM rugpoannuid C=30.
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8. 3a Bpems mumkiaa T = 50 ¢ paboThl OOBEMHOIO THAPONPHUBOAA C
TUAPOAKKYMYIISITOpoM 2 TtuapoMoTop 1 pabotaer Bcero t = 20 ¢ W pa3BUBaeT
MOCTOSIHHYIO YacTOTY BpallleHus1 CBOEro BbIXOAHOro Basia n = 1500 06/mun. Pacxon
Macia THApOMOTOpoM ¢ = 50 cm®. OmpeaeanTs MaHEBPOBBIH 00beM W

rupoakkymysstopa u nojgauy QH Hacoca 3. KoaddumuenT 3anaca nomaum Hacoca
k=111

9. B 00beMHOM TUIPONPUBOAE MPUMEHSETCS TUIACTUHYATHIM MOBOPOTHBIN
TUAPOJIBUTATEh | OJHOKPATHOT'O JACHCTBUS C TJIACTUHOM MPSMOYTOJILHON (pOPMBI
mupuHoit B = 80 MM u aumamerpamu paboueit kamepbl HapykHbIM D= 400 MM u
BHyTpeHHUM d = 200 MM . OnipeienuTh, Kakve JaBjiIeHUE pB U Nogady QB JOJDKEH
pa3BUBaTh HAacoC 3, KOrjJa BBIXOJHOM BaJl MOBOPOTHOIO TUAPOABUIATEIS,
MpeooseBasl BHEIIHUM KPYTSAIMIMA MOMEHT compotuBieHuss M = 4,8 xkH*w,
BpALAETCsl C YIJIOBOM CKOPOCTBIO Wy, = 5 paj/c, MaJeHUE JaBJICHUS Macia B
ruaposimHusX HanopHoil APH = 0,2 Mlla, ciiuBraoit APcit = 0,5 MIla, yreuka macna
B ruapoanmaparype Qyr = 0,3 n/mMuH. MexaHWYeCcKHil K. M. . TUIACTUHYATOrO
OBOPOTHOTO rusipoasuraress - 0,8 u oobemusIit - 0,967.

10. Korna Bo Bpemsi paboThl OOBEMHOTO THAPOIPHUBOAA HAacoc 4 co3maer
napiienne pp=5SMIla, mTok rugpoumanHapa 1 pa3BuBaeT ToJikarouiee ycuwime Fq =



37 xH u nepemeniaercs co ckopocThio Vi = 2 M/MHH, a IITOK THAPOIMUIUH]IpA 2
pa3BuBaeT TaHymee ycumime F, = 24 kH u nepemeniaercs co ckopocTbio v2 = 2.5
M/mMuH. Ilpu 3TOM yTedyka macima B THApoarnimaparype cocraBiaser Qyr = 60
cM3/muH. PacderHsie quameTpbl ruaporuauHApoB 1 u 2 Dy = D, = 100 mMm u d,= 60
MM. YIUIOTHEHHWE TOPITHS M INTOKA B KaXKIOM YKa3aHHOM THAPONMIMHApPE -
MamwxkeTrHoe. O0mmi k. m. a. Hacoca -0,8. OmnpenenuTh, KaKyl MOIIHOCTh MH
noTpedIIgeT Hacoc 4 U ¢ KaKUM OOIIMM K. II. JI. paboTaeT 00bEMHBIN THAPOIPUBO/I.

1
2 ’c
Ell=ak
]

sAEIX (L,

d

7.2.4 IlpuMepHblii IepevyeHb BONPOCOB /1JIsl MOATOTOBKH K 3a4eTy
. 'mppasnuueckuit yaap. Mepsl mpe1oTBpalieHus
. 'mapaBnuueckue MamuHbl. OOIIKUE TOHATHSL.
. JlomacTHbIe MaIIUHBI.
. [IpuHIIMT AEMCTBUS JTIONACTHBIX MAIIUH.
. OCHOBHOE ypaBHEHHE JIOMACTHBIX HACOCOB.
. XapaKTepUCTUKH LIEHTPOOEKHBIX HACOCOB.
. KoadpummenT OpicTpoxoaHocTu Hacoca.
. [IpuHIMI pabOTHl M Ha3HAYEHUE OOBEMHBIX MAIIIHH.
. OCHOBHbBIE BEJMYUHBI, XapaKTepU3YIOIIHEe padouuil Mporecc 0ObEMHBIX
THIPOMAIITHH.
10. IlopirHeBbie HACOCHI.
11. PoropHblie MallIMHBI.
12. Pabouue XUIKOCTU B TUAPOIPUBOIAX U UX CBOMCTBA.
13. CTaOuiabHOCTh pabOYUX KUAKOCTEH.
14. PacTBOpeHUE KUAKOCTSIMU T'a30B.
15. ToHKOCTh (PUIIBTPAIIUU KUIAKOCTEH.
16. I'a3 xak pabouee TeI0 MHEBMOIIPUBOIA.
17. [TapameTpbl COCTOSHUS Ta3a.
18. OcHOBHbBIE 3aKOHBI HCTE€UEHHUS Ta3a (OTIMYUTEIbHBIE OCOOCHHOCTH
pacyeTa THEBMOCHCTEM).
19. Onpenenenne pacyeTHbIX pacXoA0B Ha yJacTKaX CETH BOJOCHAOKEHUS.
20. OnpeneneHre S3KOHOMUYHBIX JUAMETPOB TPYOOIIPOBOIOB.
21. Onpenenenue ko3 puireHTa 4acoBoii HEPaBHOMEPHOCTH.
22. OnpezaeneHue NOTepb HAIoOpa Ha y4acTKax CETH.
23. OmnpeneneHue TpeOyeMoii BBICOTHI BOJJOHAIOPHOM OaIlTHu.
24. OnpenencHue pa3MepoB pe3epByapa BOJIOHAIIOPHON OallTHH.
25. OnpeaJieHne Haropa Hacoca.
26. Beibop HAcOCHOTO arperara.
2. XapakTepucTuka TpyooIrpoBo/a.
28. Ompenenenue pabounx Touek Hacoca. PaboTa Hacoca Ha ceTb.
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29. Bribop Hacoca ¢ 00TOUEHHBIM PabOYUM KOJIECOM.

30. BmiOop HacocHOro arperaTa, COCTOSIIIETO W3 JBYX HapajieIbHO
COEMHEHHBIX HACOCOB.

31. Boeibop HacocHOro arperara, COCTOSIIETO M3 JIBYX IIOCJIEIOBATEIHHO
COCIMHEHHBIX HACOCOB.

32. [IpuGops! A U3MEPEHUS JaBICHUM.

33. Ormpenenenne pacxoja KHAKOCTH C TOMOIIBI0  PacxoJOMEpOB
(pacxonomepa Bentypu, poramerpa, 1uadparmsl).

34. TlocTpoeHne XxapakTepUCTUK IIEHTPOOEKHOTO HACOCA.

35. Onpenenenue pacxojia MaJIOBSI3KOM JKHIKOCTH.

36. OnpeneneHue pacxo/ia BSI3KOM KUIKOCTH.

37. Ompenenenue Hamopa Hacoca MO TOKa3aHUSAM MEXaHHUYECKUX I
KHUJIKOCTHBIX TIPUOOPOB.

7.2.5 IlpuMepHblii IepevyeHb 3aJaHUI I NOATOTOBKHU K IK3aMeHy

He npegycMoTpeHo y4eOHBIM IIIaHOM

7.2.6. Meroguka BbICTABJEHUS] OIEHKH TPH  TPOBEAEHUHU
NMPOMEKYTOUHOI aTTecTalun

(Hanpumep: Ox3amen npogooumcsi no mecm-Ouiemam, Kax#covlti U3
komopwix codepacum 10 eonpocos u 3adauy. Kaswcowvill npasuivhsiii omeem Ha
sonpoc 6 mecme oyenusaemcs 1 oannom, 3aoaua oyenusaemcs ¢ 10 6annos (5
bannoe eepHoe peulenue u S 0OanN08 3a GepHulll omeem). MaxcumanbHoe
Koauvecmeo Habpanuwix bannos — 20.

1. Oyenxa «Heyooenemeopumenvnoy cmagumcs 8 ciyyae, eciu CmyoeHm
Habpan menee 6 6annos.

2. Oyenxa «Yo0oenemeopumenvbHoy CMABUMC 8 Clyuae, eciu CmyoeHm
Habpan om 6 0o 10 b6annos

3. Oyenxa «Xopowoy cmasumcest 6 ciyuae, eciu cmyoenm Hadopan om 11 do
15 6annos.

4. Oyenxa «Omauunoy cmaeumcs, eciu cmyoeHm Habpan om 16 0o 20

b6annos.)
7.2.7 IlaciopT OlleHOYHbIX MaTEePHATOB
Kog
Kontponupyemblie pa3aenst (TEMbI) . |HanmmeHoBaHUE OLIEHOYHOTO
Ne n/n KOHTPOJIMPYEMOU
JTUCIUILTAHBI CpeacTBa
KOMIIETCHIIUU

1 Beenenne. OCHOBHBIE TOHATHUS O [K-2, TIK-4 Tect, koHTpONBHAS paboTa,

TUAPONPUBOJIC HE(YTEra30BOro 3amuTa J1a00paTOpPHBIX

o0opynoBaHusi. OCHOBHBIE 3aKOHbI pabort, 3amuTa pedepara,

THJIPABJIMKH U THIPOMEXaHUKH, TpeOOBaHUS K KypCOBOMY

MpUMEHsIEMbIe TIPH paboTe MPOEKTY....

THIPOIPUBOJIA.

Pu3NYECKUe CBONCTBA JKUAKOCTH.

JIBM>KEHUE KUJIKOCTH IO

TpyOOIPOBOAAM.

2 Hacocwr I1K-2, IIK-4 TecT, KOHTpOJIBHAS paboTa,
3almTa 1a00paTOPHBIX
pabor, 3amuTa pedepara,
TpeGOBaHUS K KypCOBOMY




MPOEKTY....

3 OCHOBHBIE 3aKOHBI THJPABIUKU U I1K-2, ITIK-4 TecT, KOHTpoOJIbHAs paboTa,
THJIPOMEXaHUKH, TPUMEHIEMbIC TTPU 3ammTa JIabopaToOpHBIX
pabore ruaponpuBoja. ['maponpuBoa pabor, 3amuTa pedepara,
He(TerazoBoro 000py10BaHuUs TpeOOBaHUS K KYPCOBOMY

MPOEKTY....

4 Paboune KuIKOCTH 1151 I1K-2, IIK-4 TecT, KOHTpOJIBHAS paboTa,

THIPONIPUBOJIA 3anmTa 1a00paToOPHBIX

pabort, 3amuTa pedepara,
TpeOOBaHUS K KypCOBOMY

MPOEKTY....
5 I'unponsurarenn HedTEra3oBOro IIK-2, IIK-4 TecT, kOHTpONBbHAS paboTa,
00opyoBaHus U rUApoanmaparypa 3aIMTa Ja00pPaTOPHBIX

pabor, 3amuTa pedepara,
TpeOOBaHUs K KypCOBOMY

MPOEKTY....
6 I'mapaBnryeckrne cxemsl IIK-2, IIK-4 TecT, kOHTpONBbHAS paboTa,
HtoroBoe 3aHsTHE 3amuTa 1a00paTOpHBIX

pabor, 3amuTa pedepara,
TpeOOBaHUs K KypCOBOMY
MPOEKTY....

7.3. Meroguyeckue MaTepualibl, ONpeAessiONIde  NPOUeTYPbl
OLICHUBAHMS 3HAHMI, YMEHHI1, HABBIKOB U (WJIM) ONBITA 1eSATEJIbHOCTH

TectupoBanue ocymecTBiasiercs, MO0 MpPU TOMOIIM KOMIBIOTEPHOM
CHUCTEMBI TECTUPOBaHUA, JTUOO C HMCIOIb30BAHUEM BBIJAHHBIX TECT-33JaHU Ha
Oymaxxuom Hocutene. Bpems tectupoBanusi 30 mMuH. 3areM OCYIIECTBISETCS
IpOBEpPKa TECTa 3K3aMEHATOPOM U BBICTABJISIETCA OLEHKAa COTJIACHO METOJUKHU
BBICTABJICHUS OLIEHKH MPH MPOBEICHUU MTPOMEKYTOUHOM aTTecTaIuu.

Pemenne craHmapTHBIX 3aJad  OCYIIECTBIISETCS, JUOO NpU MOMOIIU
KOMIIBIOTEPHOI CHCTEMBI TECTUPOBAHMUS, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 337124
Ha OymakHoM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIISIETCS
IpoBEpKa pEIIeHUsl 3a/ad SK3aMEHATOPOM M BBICTABIISICTCS OLEHKA, COTJIACHO
METO/IMKH BBICTABJICHHUS OLIEHKU MPU MPOBEIEHUH POMEKYTOUYHON aTTeCTallUU.

Pemienne mnpuKiIagHBIX 3a4ad  OCYIIECTBISETCS, JMOO TpU TOMOIIU
KOMIIBIOTEPHOM CHCTEMBI TECTUPOBAHMSL, JINOO C UCTIOIb30BAHUEM BBIJAHHBIX 3a71a4
Ha OymakHOM HocuTene. Bpems pemenus 3anad 30 MuH. 3aTeM OCYILECTBIISAETCS
MpOBEpKa pPEIICHUs 3aJad 5K3aMEHAaTOPOM M BBICTABIAETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTABIICHUS OLICHKH MPHU POBEACHUN MTPOMEKYTOUHOM aTTecTaIiu.

8 YYEBHO METOJINYECKOE U UH®OPMAILIMOHHOE
OBECIIEYEHUE JUCHUIIJINHDBI)

8.1 Ilepeuenb yuyeOHOIl JUTEPATYpPbl, HEOOXOAUMOIl ISl OCBOEHUS
AUCHUATITTHHBI

1. l'mapaBnuka, TUIPOMAITUHBI M THIPOITHEBMOIIPUBO: yuel.1mocodue s
By30B / T.B. AprembeBa, T.M. JIvicenko, A.H. Pymsunesa, C.I1. Ctecun; mox pen.
C.IL Crecuna. - M. : Akagemus, 2005. - 336 c.

2. TunpaBnmuka u ruaponpuBof : yueO, mocobue/H. C. IN'yaunmn, E. M.
Kpusenko, b. C. Maxosukos, U. JI. Ilactoes. - 4-¢ u3a., crep.. - M. : MITY, 2007.




-519c.

3. M'unpaBnuka, THAPOMAIINHBI U THUIPOITHEBMOMNPUBOJ : yuel, mocodue aJis
By30B / T. B. ApremneBa, T. M. Jleicenko, A. H. Pymauuena, C. I1. Crecun: mox
pen. C. I1. Crecuna. - 4-e u3n., crep.. - M. : Akagemus, 2008. - 336 c.

4, TmppaBavka ¥ TUAPOIMHEBMONPHBOA: OCHOBBI MEXaHUKH JKUIKOCTH H
raza: yue6.mocodue : Y. 1/ A. A. eitnak; @exep. areHCTBO 10 0Opa3zoBanuto, MH-T
JqUcTaHil. o0p., Moek. Toc. UHIYCT. YH-T. - 4-€ u3M., crep.. - M. : uzn-so MI'1Y,
2005. - 192 c.

5. ATnac KOHCTPYKIMI THAPOMAIIIUH W TUApornepenay : yued.mocodue / b.
M. bum-ban, M. I'. Ka6akos. C. I1. Crecun. - M. : Uadpa-M. 2004. - 135 c.

8.2 Ilepeyenr uHGPOPMAUMOHHBIX TEXHOJOIHH, HMCIOJb3yeMbIX MPH
OCylIeCTBJIEHUM 00pa30BaTeJIbHOI0 TMpolecca Mo AUCHMILINHE, BKJIKYAS
nepeyeHb  JIMIEH3HMOHHOI0  TPOrPAMMHOr0  olecrevYeHusl, PecypcoB
HH(OPMALMOHHO-TEJEKOMMYHUKAUMOHHOI ceT «MHTEepHET», COBPEeMEeHHBIX
npodecCHOHAIBLHBIX 023 JaAHHBIX U MHPOPMAMOHHBIX CIIPABOYHBIX CHCTEM:

Pekomennyemas nurepaTypa B BUJE JIEKTPOHHBIX PECYpPCOB IPEICTaBlIeHa
Ha cairte BI'TY

(HaygHO-TexHMYecKass OumoOmmoreka): https://cchgeu.ru/university/library/
WNuTepHeT-pecypcbl A1 CaMOCTOSITEIbHON PaOOTHI:

bubnmnoreka ['OCTos, CTaH1apTOB 51 HOPMAaTUBOB
(http://www.infosait.ru/);

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMASA J1JISA
OCYUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUECCA
Peanuzauus mucuurnnael «'uapornpuBoa HedTerazoBoro 00OpyIOBAHMS»
TpeOyeT yueOHOM ayIUTOPUH JIJIsl IPOBEIEeHUsT YUeOHBIX 3aHATHI, 000pyI0BaHHE:
KOMILJIEKT yuyeOHOI MeOemnu:
- pabouee MecTo MpernojaBarelis (CTo, CTy);
- paboune MecTa o0yJaromuxcs (CTOMbI, CTYIIbs)
Texuuueckue cpecTBa 00yUeHHS: TEPEHOCHOE TEXHUUYECKOE 000y I0BaHHE:
- IPOEKTOP;
- 9KpaH;
- NIEPEHOCHON KOMIIBIOTED.
Jns camocrtosATenbHOM — paboThl  ucnonsdyercs  «llomemenue  ais
CaMOCTOSITETTLHON paboTh/ «MeToarndecKuii KaOuHEeT
O6opynoBaHue KaOuHeTa: KOMILIEKT yueOHON MeOemu:
- pabouee MecTO MpernojaBarelis (CTo, CTy);

- pabouue Mecta o0 ydaromuxcs (CTOJbI, CTYIIbs);

TexHuueckue cpeacTBa 00y4eHUS:

- IIPOEKTOD;

- 9KpaH IS MPOEKTOpa

- HOYTOYK

- MEPCOHAJIBHBIN KOMITBIOTEP C BO3MOKHOCTBIO MOAKIIIOYEHUS] K CETH
"Uutepuer” 151 o0ecreueHrueM JIOCTyIa K AJIEKTPOHHOU


https://cchgeu.ru/university/library/
http://www.infosait.ru/

uH(OpMAaIIMOHHO-00pa30BaTEILHOM Cpejie By3a.

10. METOANYECKHUE YKA3AHUA JISA OBYYAIOLIUXCS 11O
OCBOEHUMIO JUCIMIIVIMHBI (MO Y JIs)

[To nucuummmue «l uapornpuBoa HePTErazoBoro 00OPyA0BaHUS» YUTAIOTCS
JIEKLIMH, IIPOBOAATCS IPAKTUYECKUE 3aHATHUSA.

OcHOBOM M3y4yeHUs JUCHUIUIMHBI SBISIFOTCA JIEKIHHM, HA KOTOPBIX
U3JIaraloTcsl HauboJsee CyIIeCTBEHHbIE U TPYIHbBIE BOMPOCHI, a TAKXKE BOMPOCHI, HE
Hallle/[IINe OTPaKEHUs B yUeOHOU JTuTepaType.

[IpakTyeckue 3aHATHSI HaIpaBICHbl HAa MNPHUOOPETEHHE MPAKTUYECKUX
HaBBIKOB pacyeTa OCHOBHBIX [MapaMETpPOB THAPONpPUBOJA He(TErazoBoro
o0opynoBaHMs. 3aHATHUS MPOBOAATCA IyTeM pEIICHUsT KOHKPETHBIX 3343y B
ayJIUTOPUHU.

Bup yueOHbIX

o J_—[CHTCHLHOCTB CTyACHTa
3aHATHH

Jlexmms Hanucanue KoHcIekTa JIEKUUii: KPaTKO, CXeMaTUYHO, TOCIEA0BATEIBHO
(uKCUpOBAaTh OCHOBHBIE TIOJIOKEHHUS, BBIBOABI, (POPMYIMPOBKH,
000011ICHYS; ITOMEYaTh BAXXHBIC MEICIH, BEIJACIATH KIIOUCBBIC CIOBA,
TepMuHbl. [IpoBepka TEPMUHOB, MOHATHH C MTOMOUILIO SHIIUKIION CIUM,
cloBapeil, CIpPaBOYHUKOB C BBIIUCHIBAHUEM TOJKOBAaHUM B TETPab.
O06o3HaueHne BOIPOCOB, TEPMHUHOB, MaTepHaia, KOTOPhIE BBI3BIBAIOT
TPYAHOCTH, MOUCK OTBETOB B PEKOMEHIyeMoW Jmreparype. Ecmu
CaMOCTOATENILHO HE yHaeTcsi pa3o0parThcsi B MaTepuaje, HeoOXOauMo
chopMyIHpPOBaTh BONPOC U 3aJaTh MPEMOAABATEII0 Ha JEKIIUHA UK Ha
MPAKTHYECKOM 3aHATHH.

IIpakTnueckoe KoHcnekTpoBaHue  peKOMEHJYEeMbIX MCTOYHHMKOB. PabGora ¢

3aHATHE KOHCIEKTOM JIEKIIUH, TOArOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAM,
IIPOCMOTP pEKOMEHAyeMol nureparypsl. lIpocnymmBanue aynno- u
BH/JICO3aIKCEN 110 3aJaHHOIN TeMe, BBIIIOJHEHHE pacyeTHO -TpapUUECKUX
3aJIaHMI, PEIICHHE 3a/1a4 110 AJITOPUTMY.

CamocrositenbHas  |CamocrosiTenbHasgs paboTa CTYJEHTOB CHOCOOCTBYET TIJIyOOKOMY
pabora yCBOEHHUST  y4eOHOro  MaTepuajia H  DPa3BUTHIO  HABBIKOB

camoo0pa3oBaHusl. CamocTosTeabHast pabora MIpEeAoaracT

CJIEAYIOLIE COCTABIISIOIINE:

- paboTa ¢ TeKCTaMu: y4eOHHKaMH, CIIPaBOYHUKAMH, JOIOJHUTEIbHOM

JIUTEpaTypoH, a TaKKe IPOpabOTKa KOHCHEKTOB JIEKIIHH;

- BBINOJIHEHHUE JOMAIIHUX 3aJJaHUH U PacyeToB;

- paboTa HaJ| TeMaMH Ul CAaMOCTOSATEIILHOT'O U3yUeHHUS;

- ydactue B paboTe CTyJIeHUYECKIX HaYIHBIX KOH()EePEHIINH, OJIMMITHA]T;

- IOJITOTOBKA K TPOMEXYTOUYHON aTTECTALINN.

IToaroroBka K ['oTOBUTHCS K MPOMEKYTOUYHOM aTTECTAIMU CIEIYET CHCTEMAaTHY €CKH, B
MPOMEXKYTOUYHON Te4eHUE Bcero cemectpa. IHTEHCHBHAs MOATOTOBKA JOJIKHA HAYaThCs
aTTecTannu HE MO3[IHEE, YEM 3a MECSI-TIOJATOpPa O MPOMEKYTOUHOM aTTECTAllUH.

JlaHHbIe TIepes] 3a4eTOM TpH JHS 3 PeKTUBHEE BCEr0 UCIOIb30BaTh [
ITOBTOPEHHUS U CUCTEMAaTHU3alMN MaTepHala.
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OTBETCTBEHHOH 3a
peamu3zanuto OITOII




