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PaGouasn nporpamMmma JM CIUTIINHbI «HacocHo-koMmpeccopHoe obopynoBaHue
HedTerasomnepepadoTK» pa3padoTaHa:

- B cootBercTBUH ¢ TpeboBanusamMu PI'OC BO - GakamaBpuar 1Mo HampaBICHHUIO MOJITOTOBKH
«15.03.02 TexHoJIOTMYECKHE MAIMHBI W OOOPYJAOBAaHHUE», YTBEPKIACHHOTO IMpHKa3oM MuUHOOpHAyKH
Poccum Ne 728 ot 09 aBrycra 2021r;

- Ha OCHOBaHMHM Yy4YeOHOro IUTaHa OakalaBpuaTa MO Hanpagienuro noozomosxku 15.03.02
«TexHoNOru4ecKre MalluHbBl W O00OpyIOBaHHWE», HampaBleHHOCTh (mpoduns) «OOopymoBaHue

HedTerazonepepabOTKI».

CocTaBHUTEND K.T.H., noueHt Hukutuna JI.H.

PaGouass mporpaMma paccMOTpeHa M OI00peHa Ha 3aceiaHuu Kadeapbl aBTOMATU3AIMU

TEXHOJIOTUYECKHX TporieccoB U mpou3BoacTB oT 21.09.2021 r., mpotokon Ne 11.

3aBenyronuii kageapoit JI.T.H. baxun B.1O.

Pa6ouasn InporpamMma corjiacobaHa:

HauansHUK oTHEnA
JINLIEH3UPOBAHUS, aKKPEAUTALIUU U FO.A. lybpoBckas
KOHTPOJIS KaueCcTBa 00pa3oBaHuUs

Hauanpauk oTaesa METOINYECKOTO

obecrniedeHus yueOHOro mpoiiecca —_— AJO. POMAHYIKOB




1.IEJIA U 3AJAYM JUCHUATIIVHBI

Lenp aucummumabl  «HacocHo-kommpeccopHoe 000pyaoBaHue HedTerazonepepabOTKu» —
dbopMHpOoBaHWE 3HAHUK B O0JIACTH OCHOBHBIX TEXHHUKO-IKOHOMHUYECKHUX TpPeOOBaHHMN K HACOCHO-
KOMIIPECCOPHOMY 000pyZ0oBaHUI0 HedrerazomnepepadaThiBalONIEr0 MPOM3BOACTBA, METOAMK pacuera U
BBIOOPA HACOCHO-KOMIIPECCOPHOTO 000PYyIOBaAHUSI.

OCHOBHBIMHU 3a7a4aMu JIMCIUTLTHHBI «HacocHO-KOMITPECCOpHOE 000opymoBaHue
HedTerazonepepaboTKN» SBISIOTCS: 3HAKOMCTBO C OCHOBHBIMU XapaKTEPUCTHKAMH M OCOOCHHOCTSMHU
paboThl HACOCOB M KOMIIPECCOPOB; M3YyYEHHE BOIPOCOB MPABHJIBHOTO BHIOOpA THIIA arapara U ero
pacdera; Mmojy4eHue HaBbIKOB pacyeTa HaCOCHO-KOMIIPECCOPHOTO 000y I0BaHHSI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnunnuna «HacocHo-kommnpeccopHoe obopynoBaHue HedTerazomnepepabOTKU» OTHOCUTCS K
qacTd, (GopMupyeMOl y4JacTHHKaMU OOpa30BaTEeNbHBIX OTHOIICHWH OCHOBHOW MpPOeCCHOHATBHON
oOpasoBarelbHON MporpaMMsbl 1o HampasiieHuio moAarotopku 15.03.02 «TexHomornueckre MamiuHbl U
o0opymoBaHue» HaNpaBIeHHOCTH (Tpodwib) «O0opynoBanue HedrerazonepepadboTK» U U3ydaeTcs B 7
ceMecTpe.

[IpenmecTByromuMu  KypcaMi, Ha KOTOPBIX HENOCPEACTBEHHO Oazupyercs AUCLHUILIMHA
«HacocHo-kommnpeccopHoe  oOopynoBanue  HedTerazomnepepaboTkn»  sBhsitores  «uapo-
ITHEBMOTIPUBO/Y, «MeXaHWKa )KUIKOCTH U Ta3ay, « MaluHbl U anmapaTtsl HeTera3onepepadoTKim.

Hucnunnuna «HacocHo-koMIipeccopHoe o00opyaoBaHue HedTerazonepepaboTKu»  SBISETCS
MIPEILIECTBYIOLIEH Il U3YyYEHUS CIEAYIOMX AUCUUILINH: «HaaeKHOCTh TEXHONOIMYEeCKUX MAIUUH U
o0opynoBaHus», «MOHTaX U PEMOHT MalllMH U anmnapaToB HedTerazonepepadoTKM».

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMH OCBOEHMS OGPA3OBATEJIBHOM
IMPOI'PAMMBI

ITpouecc U3Y4EHUS JUCLIUATUIMHBI «HacocHo-koMIipeccopHoe o0opynoBaHue
HedTerazonepepabOTKN» HanpasieH Ha GOpMUPOBAHUE CIEAYIOIINX KOMIETSHIUH:

dopmMupyeMble KOMIIETCHIMT

KO)I N HAMMEHOBAHME UHIMKATOpAa

Conepanne Kox AOCTHKEHUS] KOMIIeTeHIIUH
KOMIIEeTeHIIUH KOMIEeTeHIIHH

Cnocoben obecrieunBath I[IKC-1.3. 3Hnaer »meKkTpuYeckue, INHEBMAaTUYECKUE U

paboTy TEXHOIOTHUYECKUX TUIPABIMYECKUE CXEMbl OCHOBHOIO  OOOpYyIOBaHUS

MallliH 1 000py10BaHUs HedTerazonepepaboTKH

Ha IIPOU3BOJCTBAX [IKC-1 [IKC-1.4. Ymeer npoBOAUTH pacyeT U BBHIOOP MPHUBOJIOB

HedTerazonepepaboTKu TEXHOJOTHYECKHUX MaIIiH " 000pyI0BaHUS
HedTerazonepepabOTKH 1t 0OecTIeueHnsT HOMUHAIBHOTO
TEXHOJIOTHYECKOT0 pekuMa paboThl

Crniocoben [IKC-2.1. 3naer TpeboBaHMs TpHU OKCIUTyaTallUd U

KOHTPOJUPOBATh paboTy TEXHUYECKOM OOCITY)KHBAaHUU TEXHOJIOTHYECKUX MAaIluH

TEXHOJIOTUYECKUX MAIIUH TKC-2 u o0opynoBaHus Ha IIPOU3BOJICTBAX

1 000pyZOBaHUS Ha HedTerazonepepaboTKH, TMOPSJIOK U COJEpXKaHUe

MIPOU3BOJICTBAX 9KCIITyaTallMOHHOMN TOKYMEHTAINH

HedTerazonepepaboTKu

Crnioco0eH npoeKTUpOBaTh [IKC-4.3. 3naer knaccudukanuio, NpUHLINI JASUCTBUS U

CII0KHOE METOJIUKH pacuera U MIPOCKTHUPOBAHUS

TEXHOJIOTHYECKOE [IKC-4 BCIIOMOTATENBHOTO HAaCOCHO-KOMITPECCOPHOTO

o0opyoBaHue o0opynoBanus HererazonepepadoOTKu

HedrerazonepepabOTKH




4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

4.1. O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThI
OO6mmas TpyI0€MKOCTh Y4eOHOUN NUCIUTUIHHBI COCTaBIsIeT 4 3a4€THRIX equHUIbI, 144 ak. gaca.

AK. 9achl 110

Buj yueoHoii pa6oThi Bcero ak. yacos ceMecTpam
7

AynutopHasi padoTa, B TOM YHcJIe: 51 51
Jlexumnm (JI) 17 17
[TpakTnueckue 3anstus (113) 17 17
JlabopaTtopHsie padoTsl (JIP) 17 17
CamocrositesbHas padora cryaentos (CPC), B Tom 57 57
qucie:
IToaroroBka K JIEKIIUSAM 8 8
[ToaroroBka k J1ab0paTopHbBIM paboTam 17 17
[ToaroroBka K NPaKTUYCCKUM 3aHATUSAM 17 17
PaGora B Oubnmoreke 15 15
IIpomexyTouHas aTrecTanus — sk3ameH (J) 36 3(36)
OO0mas TPy10eMKOCTh THCIIHIIITHHBI

aK. yac. 144 144

3a4. el. 4 4

4.2. ConepxaHue TMCHUILIUHBI

Y4eOHbIM MJIaHOM MTPELYCMOTPEHBI: JIEKINH, TPAKTUUYECKHE 3aHATHSI, 1a00paTopHble paboThl U

CaMOCTOATCIIbHAA pa60Ta.

4.2.1. Pa3gepl AMCHHUILINHLI U BUABI 3aHATHI

Buanl 3ansarTuii
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Pasnen 1 «BBenenue. O01IMe cBeACHUS O 11 4 ) 6 3
TUAPABIMYECKUX MAIIMHAX)
Paznen 2 «O0BEeMHBIC HACOCKHD» 26 8 4 4 14
Pazpnen 3 «JlomacTHbIe HACOCHI» 47 14 9 5 26
Pazgen 4 «CxxaTne 1 nepeMelleHne ra3oB
A peMeL 24 8 4 2 14
(KoMIIpeccopsl)»
HUroro: 108 17 17 17 57




4.2.2.Conep:xanue pa3ieoB JTUCHUIIMHBI

Ne HaunmeHoBaHue ) TpynoemKocTs
u/n pa3nena Conep:xaHue JIeKIIMOHHBIX 3aHATHIA B AK. 42CaX
JTUCIUIIIHHDBI
1 | Beeaenue. O6mue | [lepemenieHne KHUIKOCTH B CUCTEMAax BOJOCHAOKEHUS.
CBEZICHHUS O ['pynmnst TUJIPaBIMYECKUX MaIlIHH. Buner
TUIPaBIMYECKUX rujponepenay. Kinaccudukanus HacocoB. YcTpoHCTBO
MalIMHax IIOPLIHEBOTO Hacoca. JlonactHeie HAaCOCBI. 2
IlentpoOexxHple  Hacockl. becnpuBoiHBIE  HACOCHI.
[lonmueii Hamop Hacoca. PaGora Hacoca Ha CeTb.
MOIHOCTb U K.II.J. HACOCHOM YCTaHOBKH.
2 | O6wvemublie Hacochl | Kimaccudukarms HOPIIHEBBIX HacoCOB, ux
IIPOU3BOIUTEIIBHOCTD U 1oj1aya. Hanopnas
XapaKTepUCTHKA MOPILHEBBIX HACOCOB U MX paboTa Ha
ceTb. BcacblBaHne M HarHeTaHUE NOPIIHEBBIX HACOCOB. 4
Wnnukatopnas  guarpamma  Hacoca.  OCHOBHBIE
[IOKA3aTeIN IOPIIHEBBIX HACOCOB M UX IPUMEHEHHE.
PotopHbie Hacoch!.
3 | JlonactHble Knaccudpukanus neHTpobexHbIx HacocoB. IlomHbli
HAaCOCHI Hamop LEeHTpoOexxHOro Hacoca. IIpom3BOAUTENBHOCTD
neHTpodexkHoro Hacoca. IlogoOue 1EHTPOOEIKHBIX
HacocoB. Koadpdumment OwvicTpoxomHoctu. BeicoTa
BCAChIBaHUS LEHTPOOEXHOro Hacoca. KaBuranus. 7
Pabota LIEHTPOOEIKHOTO Hacoca Ha CETb.
XapakTepuCTUKU LeHTpoOexHoro Hacoca. OO0nacTh
MIPUMEHEHHUSI [IEHTPOOEKHBIX HAcOCOB. OceBbIe HACOCHI.
CrpyliHble HaCOCBHI.
4 | Cxarue u Knaccudukanusa kommpeccopoB Iopiinessie
[epeMelleHne kommpeccopsl TeopeTnueckuii u pabounii mporecc B
ra3os opuIHEBOM KoMmripeccope. [Ipon3BoanTenbHOCTh 4
(xoMIIpeccopsl) JEMNCTBUTEIBHOTO MOPIIHEBOTO KOMIIPECCOpA.
Poropusle kommpeccops!. [Ipuanmn neiicrsus,
KJaccuuKanus 1 ycTpoHCTBO TypOOKOMITPECCOPOB
Hroro: 17
4.2.3. IlpakTHYeCcKHEe 3aHATHS
Ne . TpynoeMKOCTb
u/n Pasneant TemaTHKa NPaKTHYECKUX 3aHATHI B AK. YACaX
Pacuer xapaktepucTtuk nopimseBoro Hacoca. [locrpoenne
1 Pazgen 2 |HamopHOil XapakTepuCcTUKH Hacoca, ceTH. HaxoxaeHnue padoueit 4
TOYKH.
Pacuer xapakrepucTuk nieHTpoOexHoro Hacoca. [Tocrpoenue
2 Pasen 3 HaIOPHOM XapaKTepUCTUKH Hacoca, ceTH. BbiOop paboueit 9
TEeMIIEPaTypbl, BBIOOP MPUBOAA, BEIOOP BHICOTHI YCTAHOBKHU
Hacoca.
Pacuer npon3BOAUTENBHOCTH U PACXOLYEMON MOIIIHOCTH
3 Pasnen 4 |xommpeccopa. OnpeneneHue NpeaesibHbIX 3HAUEHUH 1aBICHUS 4
HarHeTaHHUs, Yuciia CTyleHel koMmipeccopa. Beioop komnpeccopa.
Hroro: 17




4.2.4. JlabopaTopHbie padboThI

ri\/fi Pazpnennt TemaTuka 1a00paTOpHBIX padoT T[;y;lz.e‘n:;(;c;b
1 Pasnen 1 |OmnpeneneHue rugpaBindecKUX CONPOTUBICHUN 2
2 Pasgen 1l |Onpenenenue koddduiiueHTa ruipaBIndecKoro TPEHHS 2
3 Pasgen 1l |OkcnepuMeHTalIbHOE U3YYeHUE YpaBHEeHUs bepHyiun 2
4 Pasnen 2 HccnenoBanue paboThl 2-X HACOCOB C MapalICIbHBIM U 5
MOCJIC0BATEIbHBIM COETUHEHUEM
5 Pasnen 2 Onpenenenne K03 PUINEHTOB MECTHBIX COMPOTUBICHUN MPU 5
JIBUKCHHUH JKUAKOCTU MO TpyOam
6 Pazgen 3 |Onpenenenue HanmopHO-paCXOAHOM XapaKTEPUCTUKH HAacoca 3
7 Paznen 3 |Onpenenenue nmotepb HaMopa 1mo JIMHe 2
8 Pasnien 4 N3ydeHue ycTpoiicTBa M IPUHLIKIIA PA0OTHI OPIIHEBOTO 5
BO3YIITHOTO KOMIIpEccopa
Hroro: 17

4.2.5. KypcoBbie padoThI (IPOEKTHI)
KypcoBsie paboTsI (ITPOEKTHI) HE MPETYCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

B xone 00yueHus IpUMEHSIIOTCSL:

JlekuuM, KOTOpBIE SIBISIFOTCSI OJJHAM W3 BOKHEHUIIMX BHIOB YUEOHBIX 3aHATHIA M COCTABIISIIOT OCHOBY
TEOPETHUYECKOM MOArOTOBKY 0Oydarormxcs. Lenu IeKIMoHHbIX 3aHTHiL:

-IaTh CUCTEMaTH3WPOBAHHBIE HAy4YHbIE 3HAHWS TI0 UCHHUIUIMHE, aKIEHTHpPOBaTh BHUMAHHE Ha
HanboJIee CI0XKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYJIIPOBATh AKTUBHYIO TIO3HABATENIBHYIO JICTEIFHOCTh  OOYYaIOIIMXCS, CIIOCOOCTBOBATH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTuyeckue 3ansaTust. Llen mpakTHUECKUX 3aHATHI:

-COBEpUIEHCTBOBATh YMEHUS U HaBBIKH PEIICHHS MPAKTUUECKUX 3a/1au.

['maBHBIM cofep>kaHHEM 3TOTO BUJA YUEOHBIX 3aHATUH sBIsieTcsl padoTa Kakaoro oOydaromerocs mno
OBJIJICHHIO NIPAKTUYECKUMH YMEHUSMH M HaBbIKaMU MPo(eCCHOHAIbHON IESITEeIbHOCTH.

JlabopaTtopubie pa6oThl. [{enm 1abopaTopHbIX 3aHITHA:

-yIIIyOUTh W 3aKpENUTh 3HaHMS, MOJYyYEHHBIE Ha JIEKIUAX M B MPOLECCE CaMOCTOSTENbHOW paboThI
00y4JaroIMXCsl ¢ yueOHOM U HayYHOM JTUTepaTypoii;

I'maBHBIM coJiepyKaHUEM 3TOTO BHJA YUEOHBIX 3aHATHH SBISETCS paboTa Ka)kKA0ro 0O0ydaromerocs no
OBJTQJICHHIO TIPAKTUYIECKIMHI YMEHUSIMH M HAaBBIKAMU MTPO(heCCHOHATTBHON IESITEIbHOCTH.

Koncyabranuu (TexyIas KOHCYJIbTaIMs, HAaKaHyHE SK3aMeHa) SBJIsIeTCs OAHON 13 (hOpM PYKOBOJACTBA
y4eOHOM paboTol 00ydJaromuxcs W OKa3aHWs WM IOMOIIM B CAMOCTOSITETbHOM HM3yYeHHH Marepuaja
JMCIMIUIMHBI, B TMKBUAAIMH UMEIOIINXCS IPOOETOB B 3HAHUSX, 3aJOJDKEHHOCTEH 10 TEKYIIUM 3aHSTHSM, B
MOJITOTOBKE MUCHhbMEHHBIX Pa0OT (ITPOEKTOB).

Texymme KOHCYJbTAlMM MPOBOJATCS MpernojaBaresieM, BEAYLIMM 3aHATHA B y4eOHOW Trpyrme,
HAYYHBIM PYKOBOJMTENIEM M HOCST KaK MHIUBUIYaTbHBIN, TaK M TPYIIIIOBOW XapaKkTep.

CamocrosiTesibHasi padoTa 00y4arOLIMXCs HaNpaBlieHAa Ha YriayOJeHHEe W 3aKpervieHHe 3HaHWi,
MOYYSHHBIX Ha JIGKIUSX W JPYIHX 3aHATHSAX, BHIPAOOTKY HABBIKOB CAMOCTOSITENFHOTO aKTHBHOTO
NpUOOPETEHUs] HOBBIX, JOMOJHHUTENBHBIX 3HAHUH, MOJTOTOBKY K MPEICTOSIIMM Y4YeOHBIM 3aHATHAM U
MIPOMEXYTOYHOMY KOHTPOJIIO.



6. OUEHOYHBIE CPEJCTBA JJISA TEKYHIET'O KOHTPOJIA YCIIEBAEMOCTMN,

IMPOMEXYTOYHOM ATTECTAIIUM IO UTOI'AM OCBOEHMS JUCIHUIIIAHBI

6.1. OueHo4YHbIe CPEACTBA JJIsl CAMOCTOSITEILHOI PadOThIN TEKYIIEro KOHTPOJIA
ycneBaeMoCTH

Pa3zneun 1. BBegenue. O0uue cBeieHrsi 0 TMAPABJINYECKNUX MAIIMHAX

1. Onpenenenue u knaccuuKaus THAPABINISCKUX MAIIUH.

2. HazoBuTte u pacmudpyiite OCHOBHbIE MapaMeTpbl pabOThI HAacOoCA.

3. B kakux KoopJuHaATaX CTPOUTCS HAMMOPHAS XapaKTePUCTUKA?

4. [TosicHUTe MOHSATHE HAIOPA.

5. I3 KakuX COCTaBIIAIOIINX CKJIaJbIBAECTCS 3HAUEHUE Haropa?

Pasznea 2. O0beMHBIE HACOCHI

1. B yem ocHOBHAast 0COOEHHOCTh 0ObEMHBIX HACOCOB?

2. [1o xakuM npu3HaKaM KilacCUPUIHUPYIOT 0ObEMHbIE HACOCHI?

3. HazoBuTe 0CHOBHBIC TTOKa3aTe Il pabOThI TOPITHEBOIO HACOCA.

4. Yrto coboii peicTaBiIsieT UHIUKATOpHAs Auarpamma’?

5. KakoB npuniumn aeiicTBus poropHoro Hacoca?

Pa3znea 3. JlonacTHbIe HACOCHI

1. IlpuBenuTe KIIaCCH(PHUKAIINIO JONACTHBIX HACOCOB.

2. B 9yem cocToUT 0COOEHHOCTH JIONACTHBIX HACOCOB C TOYKU 3pEHUS Mepeaadu YSHepruu?

3. IosicHuTE yCTPOHCTBO M MPUHILIUIT ICHCTBHS IEHTPOOESKHOTO HACOCA.

4. Yro takoe kaButanus? Yro takoe ruapoynap? KakoBel ux nociaenctaus?

5. KakoBa 001acTh NpuMEHEHHUS JIONACTHBIX HACOCOB?

Pa3nen 4. C:kaTue u nepemelnienue ra3oB (KOMIpeccopbl)

1. IlpuBenuTe KIIaCCH(PHUKAINIO KOMIIPECCOPOB.

2. B yem ocHOBHOE OTIM4YHE KOMIIpeccopa oT Hacoca?

3. [NosicHuTE MOHATHSI TEOPETUIECKOTO U paboUero mporecca B KOMIIPECcope.

4. KakoBbI OCHOBHBIE XapaKTEPUCTHUKU PabOTHI KoMIpeccopa?

5. TepmonHaMu4ecKue OCHOBBI PaOOTHI KOMIIPECCOPOB.

6.2. OneHo4YHbIE CPeCTBA 1Js MPOBEAEHUsI MPOMEKYTOUHOM aTTecTalMu (IK3aMeHa)

6.2.1. [IpumepHbIii NepeYeHb BONPOCOB/3aIaHNii K dK3aMeHY (110 THCHUTIIINHE):

1. TlonsTme ruapaBauyeckod MamMHbL. [IpUHIUN mnepegayu HSHEPIUM NpPHU  MEepPEMELEHUU
KHUJKOCTEN U ra3oB.

2. TlonsTne nneanbHOW ¥ peaTbHOM KUIKOCTH, UX CBOMCTBA.

3. Kunaccudukanus cun, 1eicTBYIOINX B XKHUIKOCTH.

4. T'mapocTaTHyeckoe aBJI€HUE U €ro CBOICTBa, eMHUIIBI u3MepeHus B cucteme CU.

5. Tlonstue abcoMOTHOrO, BHEIIHETO (aTMOC(HEpHOro), M30BITOYHOTO AABICHHUS WU BEIMYUHBI
Bakyyma. ®Pusnueckre U TeXHUYECKHEe aTMOC(hephl, COOTHOLIEHUS MEXKY pPa3TUYHBIMU €IMHULIAMU
JaBIICHHUSL.

6. OcHOBHOE ypaBHEHHE THIIPOCTATUKH, €TO TEOMETPHYECKAs M SHEPreTHIeCKast HHTePIPETaIHsl.
7. VYpauenue [lackans. [laBneHue Ha THO U CTEHKY COCY/Ia.

8. Kiaccudukanus Hacocos. [IpuBecTr mpuMephI 1O BCeM TPYIIIaM.

9. JlomacTHbIE HACOCHI.

10. OObemMHBIE HACOCHI.

11. BbecnpuBo/HBIE HACOCHI.

12. Tlomusrit Hartop Hacoca. Teopust 1 OCHOBHBIE (YOPMYITHI.

13. Pabora Hacoca Ha ceTb. Pabouas Touka.

14. PabGouas Touka. BeicoTa BcacklBaHUs Hacoca.

15. Mommnocts u KIIJ] HacocHOH ycTaHOBKH.

16. Knaccuduxkanus nmopiuHeBbIx HacocoB. [Ipon3BOIUTEILHOCTD | MTOaYa.

17. I'paduku moAauum TOPIIHEBBIX HACOCOB: MPOCTOro, AU(p(HEepeHIUAIBHOTO U JBOWHOTO
JIEUCTBUSL.



18. Bozaymnblie konmnaku. Cxema U MPUYUHBI UX UCTIOIb30BaHUS.

19. NupukaropHas 1uarpaMmMa MOPIITHEBBIX HACOCOB.

20. Knaccudukanms meHTpoOSIKHBIX HACOCOB.

21. Tlopo6ue neaTpobexHbIX HacocoB. KoadduiimeHT ObICTPOXOTHOCTH.

22. BnusiHue (popMbl JIONATOK Ha BBIXOJAHYIO CKOPOCTH JKUKOCTH.

23. BeicoTa BcachiBaHUs IIEHTPOOEIKHOTO HACOCA.

24. Kasuranus.

25. Pabora neHTpoOeKHOro HAcoca Ha CETh.

26. YcroitunBas U HEyCTOWYMBas paboTa IEHTPOOEIKHOIO Hacoca Ha CETh.

27. TlapamnenbHas U ociegoBaTeNbHas paboTa HACOCOB HA CETh.

28. DpaudThL.

29. CrpyiiHble HACOCHI.

30. Knaccudukammsi KoMIpeccopoB.

31. TlopurHeBbIe KOMIIPECCOPHI.

32. PoTopHBIE KOMITPECCOPHI.

33. I'azonyBka tuna Pyrc.

34. IlpuHuun aeicTBus, KIacCuPUKAIUI U YCTPOHCTBO TypOOKOMIIPECCOPOB.
35. VcroitumBasi, HeycToi4mMBas paboTa IEHTPOOEKHOTO HACOCA HA CETh.

36. KaBuranusi, pexum noMmmnaxa, TuIpoyaap.

37. CpaBHUTH NPOM3BOJUTEIHHOCTH TOPITHEBBIX HACOCOB IPOCTOTO, AU(PQPEepeHIIHATBHOTO U
JBOMHOTO ACHCTBHUS.

38. Ilepememienue u cxxarue razos. Kiaccudukanus KOMIPecCOPHBIX MaIIHH.
39. TepmonuHamuveckre OCHOBBI PA0OOTHI KOMIIPECCOPOB.

40. MuaukaTopHas AuarpamMma MOpIIHEBOTO KOMIIPECCcopa.

41. Teoperunueckas ynenbHas padoTa, 3aTpayrBaeMas Ha cKaTHe ra3a B KOMIIPECCOPHOI MalluHe.
[Tomada 1 MOIITHOCTH TIOPITHEBOTO KOMITPECCOPA.

42. O6bemnslii KI1/I mopiiaeBoro kommnpeccopa. Yucno cryneHeit cxarus.

6.2.2. IpuMepHbIe TeCTOBBIE 3aJaHUS K IK3aMeHY
Bapuant Ne 1

Ne
i Bonpoc Bapuants! oTBeTa
Bri6epute BepHbIil Bapua
pIOepUTE BEPHBIN BapHaHT , 1.pZWZ:—pg—a—p+ (A2W2+18_:9j
ypaBHeHust HaBbe-CToKCa ( A W, - ’ 0 3 oz
. Dw op 2 1060
oneparop Jlamnaca): 2. = _pgq— oyl APw. =22
. Par - 7y H ( 3% j
3. p bw, _ -9 +@+,¢1(AZWZ +l%j
dr oz
Dw op 2 106
4 L=p0——+u AW, + = —
Par TP “( : 3azj
VYpasuenue [lapcu-Belicoaxa 1. Pacuera BSI3KOCTH IIEpEKaYMBAEMOT0 MPOIAYKTA
o | Memomp3yeres as: 2. Pacdera moTeps Haropa WM TaBJICHUS
' 3. Pacuera kpuTHdeckoil TemnepaTypbl
4. OmnpeneneHns CKOPOCTH OCaXJIEHUS YaCTHUIL
CornacHo pUCYHKY 00BbeM 00beM 1. Vo
BpPEIHOTO POCTPAHCTBA PaBEH 2.V1
3.
3.eV1
4, o V1
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Bomnpoc

BapI/IaHTBI OTBETa

g

N3 nepeynciaeHHoro sHeprus CxKaTus 10
OJHOU U TOW K€ BEIUYUHBI JaBJIECHU
MHUHUMAJIbHA TIPU

AW =

. OIHOCTYTIEUaTOM CHKaTHUH

. AByXcTyneH4aToM c:xaTuu

. TpexcTyneH4aTom c:kaTuu

. UeTbIpexcTyneH4aToM CXKaTuu

JlunaMuueckasi BI3KOCTh KHIAKOCTEH 1
razos?

no

C pocToM TeMmeparypbl yMEHbLIACTCS Y
JKAJKOCTEH, a y Ta30B YBEIMYUBACTCS.

He 3aBucut ot TeMieparypsl.

C pocToM TeMIeparypbl yMEHbLIAETCS Y
JKUJKOCTEH U I'a30B.

C pocToM TeMneparypbl yBEJIUUYUBAETCS Y
JKUJKOCTEH, @ Y Ta30B YMEHBIIAETCS.

VYV 1enpHOM NOTEHIHAIBHON YHEPTUN
JIaBJICHUs OTBEYaeT?

['eone3nueckuii Hamop.
CraTudeckuil Harop.
IIpe30MeTprUecKHil HAop.
JlnHAMUYeCcKui Harop.

YucneHHoe 3HaueHue yncia PeliHoabaca
3aBUCHUT?

el e o

B

Pacxonia u cBOMCTB KUIKOCTH.

Junamerpa 1 pacxo/a B CEUEHUHU MOTOKA.
Pacxona " BA3KOCTH XUIKOCTH, NaBJICHUA B
MOTOKE.

Pa3mepoB nomnepeyHoro ceueHus u PU3NIECKUX
CBOMCTB KHUJKOCTH.

[Torepu Hamopa B MPOCTOM KOPOTKOM
TpyOONPOBOJIE PACCUUTHIBAIOTCS Yepe3
0000111eHHBIE TapaMEeTPhI?

Nror. =Axp| Q2

Nior. :(ATp. + AM)QZ.

Nuor. =(Ampl + AMZ £)Q2
Nor. =k Al Q

[TonHbIi MOTpeOHBINH HATIOP CETU — 3TO?

i E e

4.

VY nenpHas YHEPTHS, KOTOPYIO HEOOXOIUMO
3aTpaTUTh Ha IPUpPAIIEHNE IOJHOTO HAIopa
KHUJIKOCTU B CETH U MPEOOJICHHE B HEM NIOTEPh
Hamopa.

VY nenpHas s3HEpPrusi, KOTOPYIO HEOOXOAMMO
3aTpaTUTh Ha IPUpPAILEHUE T€0AE3NUYECKOTI0 U
MbE30METPUYECKOT0 HAIOPOB KHUIKOCTU B CETH.
VY aenbHast SHEPrHs, KOTOPYIO HEOOXOMMO
3aTpaTUTh Ha IpUpallleHHe IOJHOTO Haropa
JKUJKOCTHU B CETH.

[TosiHast BbICOTa MObEMA KUAKOCTU B CETH.

10.

Yrto Takoe 00BEMHBII pacxol JKUIKOCTH?

1.

2.

KOJIMYECTBO YKUIKOCTH, IPOXOJIAIICE Yepe3
’KMBOE CEYCHHE TIOTOKA B €AMHUILY BPEMEHHU
00BEM KHUJKOCTH,

9
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Bomnpoc

BapI/IaHTBI OTBETa

3.
4.

Macca JKHJIKOCTH,
BEC KHMJIKOCTH, MPOXOSIIUHN Yepe3 )KHBOE
CCUCHHUC IIOTOKA B GI[I/IHI/II_[y BpeMeHI/I

11.

DJieMeHTapHas CTpyHKa — 3TO

1.

w

TpyOKa Toka OECKOHEYHO MaJIOr0 CeueHHUs,
OKPY’KE€HHasl IMHUAMH TOKA

. 4aCThb IIOTOKA, 3aK/IIFOYCHHAasA BHYTPU Tp}I6KI/I

TOKa

. 00BEM MOTOKA, IBHXKYIIUICS BAOJb JIMHUU TOKA
. HEpa3pbIBHBIN MTOTOK € MPOU3BOJILHON

TpPaCKTOpUEH

12.

CylIHOCTh TUIIOTE3bI CIJIOITHOCTH
3aKIJIF0YAETCS B TOM, UTO KUIAKOCTh
paccmaTpuBaeTcs Kak

w

. HCTIOABHUIKHOC TBEPAOC UJIU KUIKOC TCJIO IMPHU

OHpCI[CJ'ICHHOfI TEMIICPATYpPEC U JaBJICHUU

. CJIO’KHas cpefia C paCTBOPEHHBIMH ra3amu,

BCIIECTBAMH, UMCHOIIA PA3PbIBbI U ITYCTOTHIL

. KOHTHHYYM, HETIPEpBIBHAS CIUIOMIHAA cpea
. Cpelia, UMEIOILAst pa3pbIBbI U IIyCTOTHI

13.

Yewm otnmyarorces ypaBHeHus bepHyiun
JUUTS TOTOKOB UJICAJIbHOW U PEATbHOU
JKHUIKOCTEN?

. HammuneM ko3¢ dunmenta Kopuomnuca B
CKOPOCTHOM Harope;

. HE OTJIMYAIOTCS;

. HAJIMYMEM TI0TePh HAIopa;

. HAJIMYKUECM IMOTCPh JaBJICHH.

14.

Y aapHast BOJIHA TIPU THAPABINIECKOM
yIape — 3To

RN

N

w

. 0011aCTh, B KOTOPOM MPOUCXOAUT YBEIUUYCHUE
JTaBJICHUS;

. 0011aCTh, B KOTOPOM YacCTHIIbI )KUAKOCTH
yIapsItoTCs APYT O ApYTra;

. BOJIHA B BUJIE CXKATOr0 00beMa KUAKOCTH;

. 0071aCcTh, B KOTOPOM KUAKOCTDH yAapsieT O
CTEHKH TpyOOmpoBoja

15.

I'mppomammHa 310

N -

. YCTPOMCTBO ISl CO3/ITaHUS ITIOTOKA KUJIKOCTH;

. YCTPOMCTBO 7Sl IPUBOJIa MEXAaHU3MOB;

. YCTPOMCTBO, Mpeodpa3yroIee MEXaHHIECKYIO
SHEPTUIO B YHEPTHUIO TTOTOKA KUIKOCTH;

. YCTPOMCTBO, Mpeodpa3yrolee MEXaHHIECKYIO
SHEPTHUIO B YHEPTHUIO TTOTOKA KUJIKOCTH U
Ha000pOT (PHEPTHIO TOTOKA KUJIKOCTH B
MEXaHHYECKYIO YHEPTHIO)

16.

B uewm 3akiroyaeTcs npyuHIUNI ASUCTBUS
00BEMHBIX HACOCOB?

[EEY

. B IIOJA4€ )XKUAKOCTU B HAITIOPHYIO THAPOJIUHUIO,

. B BBITCCHCHUHU ) KUAKOCTHU U3 paGOqu KaMep
BBITCCHUTCIIAAMU,

. B IICPUOIUYICCKOM 3allOJTHCHUHN pa6oq1/1x KaMep
KHUAKOCTHIO M BEITCCHCHUU €€ U3 pa60‘II/IX
KaMCpP BBITCCHUTCIISIMU

. HCT IPaBHUJIBHOT'O OTBETA

17.

Kak paccunTaTh TEOPETHUECKYIO TIOJIaTy
POTOPHOTO Hacoca, 3Has paboumii 00beM
J ¥ 9acTOTY BpalleHHs Baja Hacoca?

Q=q-n
Q=q/n
Q=2-g-n
Q=0qnP,s

18.

JlelficTBUTENbHAS ITOa4a Hacoca OOJIbIIe
WJIM MEHBIIE TEOPETUYECKOM?

NN N N

. boabe
. PaBHa

10




Ne
Bomnpoc BapuanTsl oTBeTa
n/n
3. Menbuie
4. MeHbllle WM paBHA
Yro yuurtsiBaeT ruapasindeckuil KII{ 1. notepu Ha rUAPABINYECKOE TPEHHUE;
TUAPOMAIIUHBI? 2. IOTEpH B TUAPABIUYECKUX CONPOTUBIICHUSIX
19 TUIPOMAILIUHBL;
' 3. IOTepH, CBSI3aHHBIE C YTEUKAMU U IEePETeUKaMHU
KUJKOCTH;
4. moTepu Ha MEXaHUYECKOE TPEHUE
Kaxo# napameTp U3MEHUTCS IPU 1. naBnenue B paboveil MOJIOCTH TUAPOLMIINHAPA;
YBEJIMYECHUH JUAMETPA MOPLIHS 2. ycuine, pa3BUBaeMoe TUIPOLUIHHIPOM;
20. | rugpormarHIpa (TIPU TOCTOSTHHOM 3. CKOpPOCTh TIEpeMELICHHS IITOKA
pacxojie KUAKOCTH, MIOCTYyNaruen B TUAPOLMINHAPA;
TUAPOUMIUHAP)? 4. KI1 /I runpoumivspa.
Bapuant Ne 2
Ne
e Bomnpoc BapuanTts! orBeTa
W3 nepeuncineHHoro 3Heprus cxaTus 10 1. OnHOCTYIIEUaTOM CHKATHHU
1 OJIHOM Y TOM K€ BEJINYMHBI JIaBJICHHUS 2. JIByXCTyleHYaTOM CXKaTUU
" | MUHUMAaJbHA IPU 3. TpexcTyneHyaToM CKaTUH
4. YeTbIpeXCTYNEHYAaTOM C)KaTUU
JnHaMuueckas BA3KOCTb XKUAKOCTEN U 1. C pocrom TemnepaTypbl yMEHbILIAETCS Y
ra3zoB? JKUJKOCTEH, a y Ta30B YBEIMYUBACTCH.
2. He 3aBucHr oT TeMIieparypsl.
2. 3. C pocToM TeMIiepaTypbl yMEHbIIAETCS Y
KUIKOCTEN U T'a30B.
4. C pocToM TemIeparypsl yBeIMUUBACTCS Y
KUJKOCTEH, a Yy Ta30B YMEHBIIAECTCS.
Y 1enpHOM OTEHIUAIIBHON SHEPTUU 1. T'eone3nyeckuii Hamop.
3 | AaBieHus OTBEYaeT? 2. CraTudeckuit Harop.
' 3. IIpezomerpuueckuii Hanop.
4. JluHaMUYeCKUil HAIop.
Ha pucynke uzobpaxen 1. TlopmHeBoii Hacoc
2. PotopHsIif Hacoc
3. Iectepennslit Hacoc
4. 4. IleHTpoOEXKHBIN HACOC
Yucnennoe 3HaueHue uucna PeitHonpaca | 1. Pacxona u cBOMCTB KHIKOCTH.
3aBUCHUT? 2. JlmameTpa M pacxojia B CCUCHUH ITOTOKA.
5 3. Pacxona u BI3KOCTH )KMJKOCTH, TaBJICHUS B
ITOTOKE.
4. Pa3mepoB MoONepeyHoro ceuyeHus U GPU3NIECKUX
CBOMCTB KHUIKOCTH.
Kak Harneraercs >kuaKocTh B 00beMHBIX | 1. 3a cueT mepuoanvYeckoro U3MeHEeHus: oobeMa
6 Hacocax? 3aHMMAEMOM JKHJIKOCThIO paboveil KaMeph,
' 2. TyTeM CO3JaHHs BaKyyMa B HarHETATEJIbHOM
MIOJIOCTH;

11
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BapI/IaHTBI OTBETa

3.

MyTeM HENPEPBIBHOTO YBEIMYCHHS 00beMa
paboueii Kamephl;
3a CUeT YBEJIMYCHHUs Ynciaa 000pOTOB Hacoca

[Torepu Hamopa B IPOCTOM KOPOTKOM
TpyOOIPOBOJIE PACCUUTHIBAIOTCS Yepe3
000011ICHHBIC TTapaMeTPhI?

hno"[.:A"[plQZ

hl'IOT. :(Arp. + AM)QZ-

hnor. :(ATpI + AMZ & )QZ
hHOT.:kATplQZ

OO0beMHbIE KOMITPECCOPBI, B KOTOPBIX
BBITECHUTEIM COBEPIIAIOT BPaIIaTEIHLHOE
WM BpallaTeIbHO-IOCTYNATeIbHOE
JIBIKEHUE, HAa3bIBAIOTCS

EHTPOOEIKHBIMU;
JTUHAMHUYECKIMH,
POTOPHBIMHU;
MTOPITHEBBIMU

[TonHBIN TOTPEOHBIN HATIOP CETH — 3TO?

PO NMNEIA W DNERE

4.

VY nenbHas 3HEPIUs, KOTOPYIO HEOOXOAUMO
3aTpaTUTh Ha IPUpAIlEHNE TIOJHOTO Halopa
JKHUJIKOCTH B CETH U NMPEOJI0JIECHNE B HEM IIOTEPh
Harfopa.

VY nenbHas 3HEPIus, KOTOPYIO HEOOXOAUMO
3aTpaTUTh HA IPUpPAILIEHNE T€0AE3UYECKOr0 U
[IbE30METPUUYECKOTI0 HAIOPOB KUAKOCTH B CETH.
VY nenbHas sHEPrusi, KOTOPYK HEOOXOAUMO
3aTpaTUTh Ha MPUpAIIEHUE TOJHOTO Haropa
JKUJKOCTHU B CETH.

ITosiHas BbICOTA MOABbEMA KUAKOCTHU B CETH.

10.

Uto Takoe 0OBEMHBIN PACX0]T KUIKOCTHU?

1. KOTMYECTBO KUIKOCTH, TPOXOISIIEE Yepe3

w N

JKUBOC CCUCHUC IIOTOKA B CIMHUIY BPDECMCHU

. 00BEM KHJIKOCTH,
. Macca JKHIKOCTH,
. BEC KUIKOCTH, IPOXOJISAIINN Yepe3 )KUBOE

CCUCHHUC ITOTOKA B CANMHUIY BPCMCHU

11.

DnemMeHTapHas CTpyika — 3TO

w

. TpyOKa TOka 0ECKOHEYHO MaJIOr0 CEYEHUS,

OKPY’KCHHAA JINHUSAMU TOKaA

. 9aCTh TIOTOKA, 3aKJIFOUEHHAs BHYTPH TPYOKU

TOKa

. 00BeM IIOTOKaA, ﬂBH)KyHlPIﬁCSI BJ0JIb THMHHUH TOKA
. Hepa3pBIBHBII71 IIOTOK C HpOH3BOJ’IBHOﬁ

TPaeKTOpUEN

12.

CYH_[HOCTB THUITIOTE3bI CINNIOITHOCTH
3aKJIIO4Yac€TCA B TOM, UTO KHAKOCTDH
paccMaTpruBaACTCA KaK

w

. HCTIOABHUIKHOC TBECPAOC UJIU KUJAKOC TCJIO IPU

OIpEIeIIEHHON TeMIIepaType U AABJICHUU

. CJIO)KHadA cpcia ¢ paCTBOPCHHBIMHA I'a3aMH,

BCIICCTBAMH, UMCIOIIA pa3pbIBbl U ITYCTOTHL

. KOHTHHYYM, HENIpepbIBHAs CIUIOLIHAA Cpeaa
. Cpesia, MMEOIIAsl pa3phIBbI U MYCTOTHI

13.

UeMm oTnmyaroTest ypaBHeHUs bepHymm
JUJIS1 IOTOKOB MICAIbHOM U peabHON
SKUIKOCTEN?

. HanmuneM ko3¢ dunmenta Kopuonuca B
CKOPOCTHOM Hamope;

. HE OTJIMYAIOTCS;

. HAJIMYHMEM TOTEPh HAIopa,;

. HAJIMYUEM TOTeph JaBICHHUS.

14.

VY napHas BoJIHa IPU THIPABIMYECKOM
yzaape — 3To

PN

N

. 00J1acTh, B KOTOPOM MPOUCXOIUT YBEINUEHNE
JIaBJICHUS;
. 00J1aCcTh, B KOTOPOM YaCTHUIIBI )KHJIKOCTH

12
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BapI/IaHTBI OTBETa

w

yIapsIoTCs APYT O ApYra;

. BOJIHA B BU/JIE C)KaTOT0 00beMa KHUIAKOCTH;
. 0071aCcTh, B KOTOPOH JKUIKOCTH YAAPSET O

CTEHKHU TpyOOmnpoBo/ia

15.

I'mppomannnza 310

. YCTPOMCTBO 117151 CO3AaHUS TOTOKA KUAKOCTH;
. YCTPOWCTBO JUIS IPUBOJA MEXaHU3MOB;
. YCTPOHCTBO, Mpeodpa3yrolee MEXaHHYECKYIO

OHEPI'UIO B DHCPIUIO IIOTOKA X KUAKOCTH,

. YCTPOUCTBO, peodpasyroliee MEXaHHIECKYIO

SHEPTHI0 B YHEPTHIO MOTOKA KUIAKOCTH U
HA000POT (PHEPTUIO MOTOKA KUIKOCTH B
MEXaHUYECKYI0 YHEPTHIO)

16.

B uem 3akirouaercs MpUHLAI JEHCTBUS
00BEMHBIX HACOCOB?

. B IIOJa4€C )KUAKOCTU B HAITIOPHYIO THAPOJIMHUIO,
. B BBITCCHCHUH XUIKOCTH U3 pa60‘lI/IX KaMep

BBITCCHUTCIIAAMU,

. B IICPUOAUYICCKOM 3aIl0JIHCHUH pa6oq1/1x KaMep

KHUIKOCTHIO M BEITCCHCHUU €€ U3 pa60lmx
KaMCp BLITCCHUTCIISIMUA

. HCT IPaBHUJIbHOT'O OTBCTA

17.

Kak paccuntaTh TEOPETHUECKYIO ITO1a4y
POTOPHOTO Hacoca, 3Has pabounii 00BEM
J ¥ 4acTOTy BpaIlleHUs Bajia Hacoca?

Q=q-n
Q=q/n
Q=2-g-n
Q=anP,4

18.

JlelicTBuTenpHas 1ojavya Hacoca 0oJbIle
WJIM MEHbIIE TEOPETUYECKON?

. boapmie

. PaBHa

. Menbie

. Menble unu paBHa

19.

Yro yuurtsiBaeT rugpasandeckuii KI1/Q
THIPOMAIITUHBI?

w

NERRWNER A WNDEA

. HOTCPH Ha TUAPABIINICCKOC TPCHUC,
. HOTCPH B TUAPABIIMNYICCKHUX COIMMPOTHUBIICHUAX

TUAPOMAIINHBI,

. HOTCPH, CBA3AHHLIC C YTCUKAMU U IIEPETCUKAMU

KHUIOKOCTH,

. HOTCPH HA MEXAHNYCCKOC TPCHUC

20.

Kakoii mapameTp uzmeHurcs npu
YBEIMYCHUH THaMeTpa MOPIIHS
THJIPOIMIINHIPA (IIPU IOCTOSTHHOM
pacxo/ie JKUAKOCTH, TOCTYHAIOIIEeH B
THJIPOLMIIMHP)?

WN D>

. IaBJICHHE B paboueil MOJIOCTH THAPOIIUINH/IPA;
. yCWIHE, pa3BUBAEMOE THAPOIMIIHHIPOM;
. CKOPOCTb TIEPEMEILICHHUS IITOKA

TUIPOLMINHIPA;

. KIIJI rugpoumnusapa.

Bapuant Ne 3

Ne
/o

Bomnpoc

Bapwnants! oTBeTa

I'mppomanmHa 310

. YCTPOMCTBO JIJISl CO3/IaHUS MTOTOKA KHUJIKOCTH;
. YCTPOMCTBO JJIsl IPUBOJIA MEXAHU3MOB;
. YCTPOKCTBO, MpeoOpa3yrolee MEXaHHIECKYIO

OHCPIUI0 B SHCPIUI0 MOTOKA ) KXUAKOCTH,

. YCTPOMCTBO, MpeoOpa3yrolee MEXaHHIECKYIO

SHEPTHUIO B YHEPTHUIO TTOTOKA KUJIKOCTH H
Ha000pOT (PHEPTHIO MOTOKA JKUJIKOCTH B

13




Bomnpoc BapuanTsl oTBeTa
/11
MEXaHUYECKYIO SHEPTHIO)
B yewm 3akitoyaercs NpUHIMI JEHCTBUS 1. B mojaye ’XUAKOCTU B HATIOPHYIO THAPOJIUHUIO;
00BbEMHBIX HACOCOB? 2. B BBITECHEHUH KUJIKOCTH U3 padOYuX Kamep
BBITECHUTEIISIMH;
2. 3. B IEPHOAMYECKOM 3aMOJTHEHUH paboInX KaMmep
KUJKOCTBIO U BHITECHEHUU €€ U3 pabouunx
Kamep BBITECHUTEIISIMU
4. HeT IpaBWJILHOTO OTBETA
Kak paccuurtarh TeOpeTHUECKYIO MO1avy 1. Q=qg-n
POTOPHOTO Hacoca, 3Has pabounii 00beM 2. Q=q/n
3. ( ¥ 4acTOTy BpallleHus Bajia Hacoca? 3. Q=2.g-n
4. Q=0qnP,4
HelictButenvHas nogava Hacoca 6omnpiie | 1. Bosnbiie
4 | WM MEHbLUE TEOPETUUYECKOM? 2. PaBHa
' 3. Menbiie
4. MeHnbllle UIu paBHa
N3 nepeuncieHHoro 3Heprus CxKaTus 10 1. OnHOCTYyME4YaToOM CKATUHU
5 OJIHOM U TOM K€ BEJIMYUHBI JaBJICHUS 2. JIByXCTyIeHYaTOM CXKATHH
" | MUHUMaJIbHA [IPU 3. TpexcTyneH4aToM CKkaTuu
4. YeTbIpeXCTYNEHYaTOM CIKaTUU
JunaMuueckas BI3KOCTh KUAKOCTEH 1 1. C pocrom TemnepaTypbl yMEHbIIAETCS Y
ra3zoB? JKUJKOCTEH, a y Ta30B YBEIMYUBACTCS.
2. He 3aBucHr OT TeMIieparypel.
6. 3. C pocTtoM TemnepaTypbl yMEHbIIIAETCS Y
KUJKOCTEN U Ta30B.
4. C pocToM TeMIepaTypbl yBEJIMUYUBACTCS Y
KUJKOCTEH, a Y Ta30B YMEHBIIIACTCSI.
Y 1enpHOM OTEHIUAIIBHON SJHEPTUU 1. T'eone3nyeckuii Hamop.
7 | MaBieHus OTBEYaeT? 2. CraTudeckuit Harop.
' 3. TIpe3omeTpudeckuii Hamop.
4. JluHaMUYeCKUil HAIop.
Ha pucynke n3o0paxen 1. TlopurHeBoii Hacoc
2. PoropHsIif Hacoc
3. Illecrepennslit Hacoc
4. IleHTpoOEXKHBIN HACOC
8.
Yucnennoe 3nauenue uncia Perinonbaca | 1. Pacxoma M ¢cBOWCTB »KHUIKOCTH.
3aBUCUT? 2. JluameTpa u pacxoja B CEUSHUH MOTOKA.
9 3. Pacxoma u BA3KOCTH KHJIKOCTH, TaBJICHUS B
MOTOKE.
4. Pa3mepoB MonepeyHoro ceueHus U Pu3ndecKux
CBOMCTB >KHUJIKOCTH.
Kax naraeraercs >kHIKOCTh B 00beMHBIX | 1. 3a cYeT mepuoguvecKoro M3MEHEeHHsT o0beMa
10. | nacocax? 3aHUMaeMOH KUJKOCTBIO paboueil KaMephl;
2. TyTeM CO3JlaHUsl BaKyyMa B HarHETaTeJIbHOU
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/o

Bomnpoc

BapI/IaHTBI OTBETa

HIOJIOCTH;
IIyTE€M HENpPephIBHOIO YBEIHUYCHUS 00beMa
paboueii kamepsl;

3a CUeT YBEJIMYCHHs Yciia 000pOTOB HAacoca

w

11.

[ToTepu Hamopa B MPOCTOM KOPOTKOM
TpyOOIPOBO/IC PACCUNUTHIBAIOTCS Yepe3
000011IeHHBIC TTApaMETPHI?

Moor. =Aupl Q7

Nior. :(ATp. + AM)QZ.

Nror. =(Axpl + AMZ £)Q2
Nror. =KARIQ?

12.

O0beMHBIE KOMIIPECCOPBL, B KOTOPBIX
BBITECHUTEIIM COBEPIIAIOT BpaIlaTeIbHOE
WY BPAIaTeIbHO-TIOCTYATEIbHOE
JIBIDKCHUE, Ha3bIBAIOTCS

LHEHTPOOEKHBIMU;
JTUHAMHYECKUMU;
POTOPHBIMU;
MOPUTHEBBIMU

13.

[TonHbIi OTPeOHBINM HANIOP CETU — 3TO?

PO EIR W DNER

VY nenbHas sHEPrusi, KOTOPYK HEOOXOAUMO
3aTpaTUTh Ha MPUpAIIEHUE TOJIHOTO Haropa
JKUJKOCTH B CETH U NPEOJOJICHUE B HEM IIOTEPH
Haropa.

2. YnenbHasi SHEPTHUsS, KOTOPYIO HE0OX0IUMO
3aTpaTUTh Ha MPUPALICHUE Ie0Ie3UYECKOr0 U
[IbE30METPUYECKOT0 HAIIOPOB KUJIKOCTU B CETH.

3. VYaenbHas sHEprus, KOTOPyr HEOOXOIUMO
3aTpaTUTh Ha IpUpAIlEHNE TIOJHOTO Halopa
YKHUJIKOCTH B CETH.

4. TlomHasi BBICOTA MTOABEMA KUAKOCTH B CETH.

14.

Urto Takoe 00bEeMHBIN pacxo KUAKOCTH?

1. KONIMYECTBO KHUAKOCTH, MPOXOASIIEE Yepe3
KHBOE CEYCHHE MTOTOKA B SUHUITY BPEMCHH

2. 00beM JKHJIKOCTH,

3. Macca JKHIKOCTH,

4. Bec *KHUJIKOCTH, MPOXOSAIIUN Yepe3 )KUBOE
CCYCHUE TTOTOKA B IMHHITY BPEMEHHU

15.

DnemMeHTapHas CTpyHKa — 3TO

1. TpyOka Toka OECKOHEYHO MaJIoro CeUeHus,
OKpY>KEHHasl TMHUSAMHU TOKa

2. 4acTbh MTOTOKA, 3aKII0UEHHAs BHYTPH TPYOKH

3. 00beM NOTOKA, ABMIKYIIUICS B0 IMHAHA TOKA

4. Hepa3pbIBHBINA MOTOK C IPOU3BOJIHLHOM
TPaeKTOpUEN

16.

Y napHast BOJIHA TIPU THAPABINIESCKOM
yIape — 3To

1. o6nacth, B KOTOPOU MPOUCXOAUT YBEIUUCHHE
TABJICHNS,
2. 001acTh, B KOTOPOM YaCTUIIBI JKUKOCTH
yIapsItoTCs APYT O APYTa;
. BOJIHA B BUJIE C’)KATOTO 00bEeMa KHUIKOCTH;
4. 06nacTh, B KOTOPOH KUJIKOCTh YAApseT O
CTEHKH TpyOOmpoBoIa

w

17.

Urto yuuteiBaet runpasindeckuii KITJ]
TUIPOMAIITUHBI?

1. motepu Ha TUIPABINYECKOE TPEHHUE;

2. IOTepH B THAPABINYECKUX COMPOTUBICHUAX
T'HJIPOMAILUHBI;

3. NOTCPU, CBA3AHHBIC C YTCUKAMU U ICPECTCUKAMUA
AKHUJIKOCTH;

4. moTepu Ha MEXAHUYECKOE TPEHUE

18.

Kaxkoii mapameTp u3MeHuTCs npu

1. naBnenue B paboyeii MOJOCTH TUAPOIUIUHIPA,

15




W

Bomnpoc BapuanTsl oTBeTa
/o
YBEJIMUEHUH TUAMETPA MOPIITHS 2. ycuime, pa3BUBaeMOE TUIPOIIUIHHIPOM;
TUAPOIMIUHAPA (TTPU TTOCTOSHHOM 3. CKOPOCTh NIEPEMEIICHHS IITOKA
pacxo/ie KUJAKOCTH, TIOCTYIAOIIEH B TUAPOIMITUH/IPA,;
TUAPOIUIUHAP)? 4, KI1/I runpommHpa.
CyIIHOCTh TUIIOTE3BI CIUIONTHOCTH 1. HEMOABMIKHOE TBEPI0C WITH JKUKOE TEJIO MPH
3aKJIFOYAETCSA B TOM, YTO JKUJKOCTh OTIPEICTICHHOM TeMIIepaType U JaBJICHUN
19, | PaceMaTpuBaercs KaK 2. CIIOKHAS Cpejia C paCTBOPEHHBIMH ra3aMu,

BELIECTBAMHU, UMEIOIIAs PAa3PbIBBI U IIyCTOTHI
. KOHTHHYYM, HETIPEpbIBHAs CILIOLIHAS cpena
. Cpelia, UMEIOIIAst pa3phbIBbl U IIyCTOTHI

UYewm otnmyarorces ypaBHeHus bepHymum
JUTS TOTOKOB UJICAJIbHOW U PEATbHOU
20. | »xuoxocrei?

[EEN

W N

. HamureM ko3¢ dunmenta Kopuomnuca B
CKOPOCTHOM Harope;

. HE OTJIMYAIOTCS;

. HAJIMYMEM TI0TePh HAIopa,

. HAJIMYKUECM IMOTCPh JaBJICHH.

6.3. Onucanue nmoxkaszarejeu u KPUTECPHUEB KOHTPOJA YCIICBAEMOCTHU, OITMCAHHUE HIKAJI

OLICHMBAaHUA
6.3.1. Kpurepuu oieHOK MPOMEKYTOYHON aTTecTanuu (3K3aMeH)
Ounenka
Iloporosbliii ypoBeHb YrayoneHHbIH IIpoaBuHYyTHII
«2» OCBOCHHS YPOBEHb OCBOCHHSA YPOBEHb OCBOCHHS
(HEeyI0BJIETBOPHTEJIBLHO) «3» «4» «5»
(YAOBJI€TBOPUTEJIHHO) (xopoo) (OTJIMYHO)
CTymeHT B MOJTHOM
CTyneHT mOBEepXHOCTHO i
CryneHT xopoIo 3HaeT | 00bEMe 3HaeT MaTepuall,
CTyneHT He 3HaeT 3HAET MaTepual
o MaTepuan, TpaMOTHO U IpPaMOTHO H 10
3HAYUTENBHON YacTH OCHOBHBIX Pa3/IeNoB U
o 10 CYILIECTBY U3JIaraeT | CYILECTBY M3JIaraer ero,
MaTepuana, 10ImycKaeT TeM y4eOHOM
€ro, 10mImycKas HE JI0IycKas
CYLIECTBEHHbIEC OLIMOKU B | AMCLUIIMHBL, JOIYCKaeT
HEKOTOPBIE HETOYHOCTHU B CYILIECTBEHHBIX
OTBETax Ha BOIIPOCHI HETOYHOCTH B OTBETE Ha N
BOIDOC OTBETE Ha BOIIPOC. HETOYHOCTEHN B OTBETE
P Ha BOIPOC
He ymeer Haxoautb MNuorna naxonur YBEpPEHHO HAXOUT Be3ommnbo4yHO HAXOIUT
perieHus: O0IbITNHCTBA pelieHus, perieHus, pelieHus,
MPETyCMOTPEHHBIX MpelyCMOTPEHHbBIE MIpeyCMOTPEHHBIE MIpeTyCMOTPEHHBIE
porpaMMoit 00ydeHus MporpaMMoii 00ydeHUs MIporpaMMoit 00ydeHus IIpOrpaMmon
3a1aHUI 3a1laHUI 3alaHuN oOyueHus 3aaHui
BonsmmHCTBO [IpenycmoTpeHHBIE IIperycMoTpeHHBIE [IpenycMmoTpeHHbIE
MIPETyCMOTPEHHBIX IpOrpaMMoii 00y4eHust MpOrpaMMoii 00ydeHus OporpaMMoin 00y4eHusI
MpOrpaMMoii 00y4IeHuUs 3aJIaHUS BBIITOJIHEHBI 3aJJaHUs YCIEIIHO 3aJIaHUs YCIEIIHO
3aJIaHUI HE BBIIOJIHEHO YIOBJIETBOPUTEIBHO BBITIOJTHEHBI BBITIOJTHEHBI

Hpumepna;l WKaila OueHUGAHUA 3HAHUIL 8 MECM OGO ¢0pM€.‘

KosimyecTBO NpaBUJIbLHBLIX 0TBETOB, % Ouenka
0-49 He 3aureno

50-65 3auTeHo

66-85 3auyTeHo

86-100 3auyTeHo
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7. YYEBHO-METOJUYECKOE U UHO®OPMALIMOHHOE OBECIIEYEHUE
TACIHATITAHBI

7.1. Pexomenayemas JuTeparypa
7.1.1. OcHoBHAas JIUTEpPaTYypa

1. KomkoB, B. A. Hacocusie u BO3myxonayBHble craniuu : yueOnuk / B.A. Komxos, H.C.
TumaxoBa. — MockBa : MHOPA-M, 2021. — 254 c. - ISBN 978-5-16-010046-3. - TexkcT :
anekTponHsbii. - URL: https://znanium.com/catalog/product/1209805

2. O0GopynoBanue rmnepepadaTpIBalOIIMX Mpou3BojaAcTB: ydeOHuk / A.A. Kypoukun, I'.B.
[IlabypoBa, B.M. 3umusikoB [u np.]. — Mocksa : UH®PA-M, 2020. — DOI 10.12737/11738. - ISBN
978-5-16-010779-0. - Tekct: anexkrponnsrii. - URL: https://znanium.com/catalog/product/1062370

3. VYxuH, b. B. 'mnpasnuka : yueobnuk / b.B. Yxun, A.A. I'yceB. — Mocksa : THOPA-M, 2019. —
432 c. — ISBN 978-5-16-005536-7. - URL.: https://znanium.com/catalog/product/1026900.

4. DKCrutyaTanusi HACOCHBIX M KOMIIPECCOPHBIX cTaHiuii: yueO. mocobue / A.JI. Capyes, JLA.
Capyes ; ToMmckuil monuTexHu4eckuid yHuBepcuTeT. - Tomck: M31-Bo TOMCKOro moOJUTEXHUYECKOTO
yauBepcureta, 2017. - 358 c. - URL: https://znanium.com/catalog/product/1043906

7.1.2. lonoaHuTEILHAS JIUTEPATYpa

1. AnekceeB, E.B. OcHOBBI MOJenMpOBaHMsI CUCTEM BOJOCHA0KEHHUS M BOJOOTBEICHMS: yueo.
nocobue / E.B. Anekcees, B.b. Bukynuna, I1./]. Bukynusn ; Hai. uccnenosar. Mock. roc. cTpour, yH-
T. — 2-e m31. — Mocksa: U3n-Bo Mock. roc. crpour, yH-ta, 2017. — ISBN 978-5-7264-1641-0. - TekcT :
anektpounsiid. - URL: https://znanium.com/catalog/product/961954

2. Anukun 1O. B. Hacockl m HacocHbie crannuu: yueOHoe mocodbue / 1O. B. Anukun, H. C.
Hapes, JI. . Ymakosa ; Hayunbslii penaktop B. 1. AkcenoB ; MunuctepcTBo 00pa3oBaHus U HAYKH
Poccuiickoit ®enepanun, Ypanbckuii (enepanbHblii yHUBEpCUTET HMeHH mepBoro IIpesmmenta
Poccun b.H. Enpriina. — ExarepunOypr: U3natensctBo Ypanabsckoro yHusepcureta, 2018. — 138 ¢. —
ISBN 978-5-7996-2378-4. - URL: http://hdl.handle.net/10995/60945

3. Ucaes, A.Il. T'unpasnuka: yueonuk / A.Il. Ucaes, H.I'. KoxxeBHukoBa, A.B. Emun. — Mocksa:
NHO®PA-M, 2019. — 420 c. — ISBN 978-5-16-009983-5. - Tekcrt: snextponnsni. - URL:
https://znanium.com/catalog/product/937454.

4. Pacuer n KOHCTpyMpOBaHHE 3JIEMEHTOB oOopynoBaHusi: yuyedHoe nocodue / E.A. ConoBbes,
3.A. Ilerposckuii, O.A. Konenuykos, A.K. Jlanunos. - Kpacnosipck: Cuo. denep. yu-t, 2019. - 186 c.
- ISBN 978-5-7638-3933-3. - URL.: https://znanium.com/catalog/product/1818978

7.1.3. YueOHo-MeTOAMYeCKOe o0ecneyeHne

1. Manwnii, B. I1. I'mapasmuka. ['mapoxkunemaTtnka. PykoBoICTBO K pelIeHHIO 3aaad : ydeOHOe
nocodue / B. I1. Mansiit. - XKenesznoropck: ®I'bOY BO CIICA I'TIC MUC Poccun, 2020. - 309 c. -
Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1202005.

2. llpaktukym mo ruapaBiuke: ydeOHoe mnocobue / H.I'. Koxesnuxosa, H.II. Torynosa,
A.B. Emun [u np.]. — MockBa: UH®PA-M, 2019. — 428 c. — ISBN 978-5-16-009119-8. - Tekcr:
anektponHbIi. - URL: https://znanium.com/catalog/product/1012462.

7.2. Ba3bl JaHHBIX, )JIEKTPOHHO-0MOJINOTEYHbIE CHCTEMBbI, HHPOPMALTHOHHO-CITPABOYHBIE H

NMOUCKOBbIE€ CUCTEMbI

1. Espomeiickas uudponas 6ubnuoreka Europeana: http://www.europeana.eu/portal

2. Konucymprantlmroc:  cripaBOYHO-TIOMCKOBash ~ CHUCTeMa  [DJIEKTpOHHBIA  pecypc]. -
www.consultant.ru/
Muposas nudponas 6ubnuoreka: http://wdl.org/ru
Hayunas snekrponHnas Oubnuoreka «Scopus»: https://www.scopus.com
Hayunas snektponnas 6ubmmoreka ScienceDirect: http://www.sciencedirect.com
Hayunas snekrponnas oubnuoreka «eLIBRARY»: https://elibrary.ru/
[Topran «I'ymanutapruoe oopasoBanue» http://www.humanities.edu.ru/
®enepanbHblil mopran «Poccuiickoe obpazoBanue» http://www.edu.ru/

S R
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9. ®epepanbHoe xpaHwiuinie «EnuHas KoJUleKuus HUPPOBBIX 00pa30BATEIbHBIX PECYPCOBY
http://school-collection.edu.ru/

10. TTouckoBsie cuctembl Yandex, Rambler, Yahoo u mp.

11. DnexTpoHHO-OMOINOTEYHAs cucreMa U3/1aTEIIbCKOTO LIEHTpa «Jlanp»:
https://e.lanbook.com/books

12. Dnextponnas ~ Oumbnmmoreka  Poccmiickoit  T'ocymapctBennoit  bubmmoreku  (PI'B):
http://elibrary.rsl.ru/

13. DnekrponHas OubaroTeka yueOHUKOB: http://studentam.net

14. DnexrponHo-6uGHoTeuHast cuctema «9BC KOPAUT»: www.biblio-online.ru.

15. Dnektponnass Oubnuoreunass cucrema «HammonaneHbli 1HPPOBON pecypc «PyKOHT»»:
http://rucont.ru/

16. DnekrponHas 6ubmmoreka https://techlib.org

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI
8.1. MaTepuaibHO-TEXHUYECKOE OCHAIIIEHHE Ay TUTOPHIi

AYyIUTOPHH 1JIsl TPOBEAEHUs JeKIHOHHBIX 3aHATHH

128 nocaoounwvix mecm

OcHamleHHOCTh: MyJIbTHME/INIHAs YCTAHOBKA C aKyCTHYeCKoi cucremoir — 1 mT. (B T.4.
MYJIbTUMEUIAHBINA TPOEKTOp — 1 IIT., MPOEKIMOHHAS ammaparypa: UCTOUYHHUK OecriepeboiiHoro nuranus — 1
IIT., 3KpaH — | wT., MOHUTOP — | MIT., KOMIBIOTEP — 1 MIT.), BO3MOKHOCTH 0CTyMna K ceTu «MHTepHET», CTYI
ISt CTyIeHTOB — 128 mit., Kpecso npenoaaBartesst — 1 mit., croa — 65 miT., mepeHoCHas HaCTOJIbHAst TPHOYHA —
1 1wIT., TOCKA HACTEHHAS! MATHUTHO-MapKepHast — 2 IIIT., UIAKaT B PAMKE HACTEHHBIN — 9 IIT.

[lepeveHp JHIEH3UMOHHOTO MporpaMmHoro obecneuyenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBupycaoe mporpammuoe obecnieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansiemoe I10), Foxit Reader (cBoGomuo pacmpoctpansiemoe I10),
SeaMonkey (cBoboano pacmpoctpansiemoe I[10), Chromium (cBoGomuo pacnpoctpansemoe I10), Java
Runtime Environment (cBo6oauo pacmpoctpansiemoe I10), doPDF (cBoGoauo pacmnpoctpansiemoe 110), GNU
Image Manipulation Program (cBoGoxno pacmpoctpansiemoe [10), Inkscape (cBobomHO pacmpocTpaHsemoe
I10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite Codec Pack (cBob6oano pacmpocrpansiemoe I10),
FAR Manager (cBo6oaHo pacnpoctpansemoe 110).

64 nocadounvix mecma

OcHamieHHOCTh: MyJbTUMEAMUHBIA MPOSKTOP — 1 MT., NMPOEKIMOHHAS ammaparypa: HCTOYHHUK
OecniepeboitHoro nuraHus — 1 mT., 3kpaH — 1 mr., HOYTOyK - | mT., (BO3MOXHOCTH JOCTyHa K CETH
«HTEpHETY), cTOMKAa MOOMIBHAs — 1 mIT., CTYN [JIA CTyAEHTOB — 64 mT., Kpecio mpemnoxasarens — | mir.,
cTon - 33 mT., IepeHOCHasl HacTONbHAA TpuOyHa — | mT., Mocka Oenast HaCTeHHass MarHUTHO-MapKepHas — 1
LIT., IUIAKAT B PAMKE HACTEHHBIN — 4 IIT.

[lepeuenp nUIIEH3MOHHOTO TIporpamMMHoro obGecriedenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CoreDRAW Graphics Suite X5, Autodesk product: Building Design
Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecnieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansiemoe I10), Foxit Reader (cBoGomHo pacmpoctpansiemoe I10),
SeaMonkey (cBoboano pacmpoctpansiemoe [10), Chromium (cBoGomHo pacnpoctpansemoe I[10), Java
Runtime Environment (cBo6oauo pacmpoctpansiemoe [10), doPDF (cBo6oaHo pacmnpoctpansiemoe [10), GNU
Image Manipulation Program (cBoGomno pacmpoctpansemoe [10), Inkscape (cBoOoaHO pacmpocTpaHsIeMoe
I10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite Codec Pack (cBobomno pacmnpoctpansiemoe I10),
FAR Manager (cBo6oaHo pactpoctpansemoe [10).

60 nocadounvix mecm

OcHameHHOCTh: MynbTUMEIUIHBIA MPOEKTOp — | MIT., MPOEKIMOHHAs ammaparypa: HCTOYHHUK
OecniepeboitHoro nuranus — 1 mT., skpan — 1 mT., HOYTOyK - | IIT., (BO3MOXHOCTH JOCTyNa K CETH
«HTepHeTY), cToiika MoOuiIbHast — 1 mT., cTyn g cryaeHToB — 60 mrT., Kpecino npenogasarens — 1 wmit.,
cToi - 31 wmT., nepeHocHas HacToyNbHasg TpubyHa — | mT., Kocka Oenas HaCTeHHas MarHUTHO-MapKepHas — 1
1IT., JOCKA MOJ MeJI — | IIT., I1aKaT B paMKe HACTEHHBIN — 3 MIT.
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[TepedeHb JHUIICH3MOHHOTO MporpaMMmHoro obecrneyenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CoreDRAW Graphics Suite X5, Autodesk product: Building Design
Suite Ultimate 2016, product Key: 766H1, antuBupycaoe nporpammuoe obecnieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomuo pacmpocrpansemoe I10), Foxit Reader (cBoGomno pacmpoctpansiemoe I10),
SeaMonkey (cBo6omno pacnpoctpansemoe I10), Chromium (cBoboxuo pacmpoctpansiemoe I1O), Java
Runtime Environment (cBo6oauo pacmnpoctpansemoe I10), doPDF (cBo6oaHo pacmnpoctpansemoe 110), GNU
Image Manipulation Program (cBo6omno pacmpoctpansemoe I10), Inkscape (cBoOOaHO pacmpocTpaHsIeMoe
I10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite Codec Pack (cBobomno pacmnpoctpansiemoe 110),
FAR Manager (cBo6oaH0 pacmpoctpansemoe [10).

56 nocaoounvix mecm

OcHamieHHOCTh: MyJbTUMEAUHHBIA TPOEKTOp — 1 MIT., NMPOEKIMOHHAs amnmapaTypa: HCTOYHHK
OecniepeboitHoro nurtaHus — 1 mr., 3kpaH — | mT., HOyTOyKk — 1 mT., (BO3MOXXHOCTb JOCTyNa K CETH
«HTepHeTY), cToiika MoOWIbHas — 1 mT., CTyd i CTyAEHTOB — 56 MIT., Kpecio npenogasarens — | mirt.,
cToi — 29 mT., NepeHOCHas HacToJbHas TpUOyHa — 1 MIT., 10CKa HACTEHHas MarHUTHO-MapkepHas — 1 wiT.,
IUIAKAT B pAMKE HACTCHHBIN — 5 IIT.

[lepeveHp JMIIEH3MOHHOTO MporpaMMHoro obecneuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CoreDRAW Graphics Suite X5, Autodesk product: Building Design
Suite Ultimate 2016, product Key: 766H1, anTuBrpycHoe mporpamMmMmHoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBobomno pacmpoctpansiemoe I10),
SeaMonkey (cBo6omno pacnpoctpansemoe I10), Chromium (cBoboxno pacmpoctpansiemoe I10), Java
Runtime Environment (cBo6oauo pacnpoctpansemoe [10), doPDF (cBo6oaHo pacmnpoctpansemoe 110), GNU
Image Manipulation Program (cBo6oxuo pacmpoctpansiemoe I10), Inkscape (cBobomHO pacmpocTpaHseMoe
I10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite Codec Pack (cBo6oano pacmpocrpansiemoe I10),
FAR Manager (cBo6oano pacmipoctpansemoe [10).

52 nocaooyHwvix mecma

OcHameHHOCTh: MynbTUMEIUIHBIA NPOEKTOP — | MIT., NPOEKIMOHHAs amnmaparypa: HCTOYHUK
OecriepeOoitHoro murtaHus — 11T, 3kpaH — | mT., HOyTOyk — 1 mmT., (BO3MOXXHOCTH JOCTyNa K CETH
«/HTepHeT»), cToiika MOOMIbHAS — 1 IT., CTYN AJsl CTYJCHTOB — 52 mT., Kpecho mpenogasatens — 1 mr.,
cTon — 26 WT., MepeHOCHass HACTOJbHAsl TpUOyHa — | INT., JOCKAa HACTCHHAsl MArHUTHO-MapkepHas — 1 mr.,
IUIAKaT B paMKe HACTCHHBIN — 5 MmIT.

IlepeyeHp JHIECH3HOHHOIO MporpamMmmHoro obtecrneuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CoreDRAW Graphics Suite X5, Autodesk product: Building Design
Suite Ultimate 2016, product Key: 766H1, antuBupycuoe nporpammuoe obecnieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansiemoe I10), Foxit Reader (cBoGomuo pacmpoctpansiemoe I10),
SeaMonkey (cBoboano pacmpoctpansiemoe I[10), Chromium (cBoGomuo pacnpoctpansemoe I10), Java
Runtime Environment (cBo6oauo pacmpoctpansiemoe I10), doPDF (cBoGoauo pacmnpoctpansiemoe 110), GNU
Image Manipulation Program (cBo6oxno pacmpoctpansiemoe I10), Inkscape (cBobomHO pacmpoctpaHsemoe
I10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite Codec Pack (cBoboano pacmpocrpansiemoe I10),
FAR Manager (cBo6oaHo pacnpoctpansemoe [10).

AyIUTOpPHH AJ15 MPOBEIEHUS MPAKTHYECKUX 3aHATHI

16 nocaoounvix mecm

OcHarmieHHOCTh: CTOJ KOMIBIOTEPHBIH Il CTYJACHTOB (TUN 4) - 3 IIT., CTOJ KOMIBIOTEPHBIA IS
CTYZE€HTOB (TUN 6) - 2 IUT., CTOJ KOMITBIOTEPHBINA Ui CTyneHTOB (Tun 7) - 1 mr., Kkpecino mpenomaBatess
(cerka, 1BeT 4epHbIi) - 17 mT., JOCKa HamoibHAs MOOWIIbHAs Oenmasi MarHUTHO-MapkepHas «Magnetoplany
1800MmMx1200mMM - 1 mit., MoHOOMOK Lenovo M93Z Intel Q87 - 17 mir., (BO3MOXHOCTh JOCTyNa K CETH
«HTepHeT»), mnakar - 5 mr.

[MepeueHp JMIIEH3MOHHOTO TporpamMHoro obecrmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus; CoreIDRAW Graphics Suite X5, Autodesk product: Building Design
Suite Ultimate 2016, product Key: 766H1, antuBupycHoe mporpammuoe obecnieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansiemoe I10), Foxit Reader (cBoGomuo pacmpoctpansiemoe I10),
SeaMonkey (cBoboano pacmpoctpansiemoe [10), Chromium (cBoGomHo pacnpoctpansemoe I10), Java
Runtime Environment (cBo6oaHo pacnipoctpansemoe [10), doPDF (cBo6oaHO pacmnpoctpansemoe [10), GNU
Image Manipulation Program (cBoGomno pacmpoctpansemoe I10), Inkscape (cBoOoaHO pacmpocTpaHsIeMoe
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I10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite Codec Pack (cBobomno pacmnpoctpansiemoe I10),
FAR Manager (cBob6onuo pacmpoctpansemoe [10), Cisco Packet Tracer 7.1 (cBoboaHO pacmpocTpaHsiemoe
ITO), Quantum GIS (cBoGomHo pacmpoctpansemoe [10), Python (cBo6omHo pacmpoctpansemoe I10), R
(cBobomHO pacnpoctpansemoe I10), Rstudio (cBobomHo pacmpoctpansiemoe I10), SMath Studio (cBoGomHO
pactpoctpansemoe [10), GNU Octave (cBobomHo pacnpoctpansemoe IIO), Scilab (cBoGogHO
pactpoctpansemoe 110).

8.2. [lomeneHue 1J1si CAMOCTOSITEIbHOI padoThI

1. OcHameHHOCTh MMOMEIICHHUS IS CaMOCTOSATEIIbHON paboThl: 13 mocamounsix Mect. Ctym — 25 mrT.,
CTOJ — 2 IIT., CTOJI KOMIBIOTEpHBIH — 13 mmiT., mkad — 2 mT., q0ocka aynuTopHas mMapkepHas — 1 mr., APM
yueOHoe [IK (MoHumTOp + cucremHbiii 0mok) — 14 mr. Jloctym k cetnm «MHTEpHET», B 3JIEKTPOHHYIO
nH(POPMAITMOHHO-00pa30BaTEIbHYIO Cpey Y HUBEPCHUTETA.

IlepeyeHr JNHIIEH3MOHHOTO TMporpaMMHOTO obecmeuenus: Microsoft Windows 7 Professional;
Microsoft Office 2007 Professional Plus, antuBupycHoe mporpamMuoe obecrneuenue: Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansiemoe I10), Foxit Reader (cBoGomuo pacmpoctpansiemoe I10),
SeaMonkey (cBoboano pacmpoctpansiemoe I[10), Chromium (cBoGomuo pacnpoctpansemoe I10), Java
Runtime Environment (cBo6oauo pacmpoctpansiemoe I10), doPDF (cBoGoauo pacmnpoctpansiemoe [10), GNU
Image Manipulation Program (cBo6oano pacmpoctpansemoe I10), Inkscape (cBoOoaHO pacmpocTpaHseMoe
I10), XnView (cBoboxano pacmpoctpansemoe I10), K-Lite Codec Pack (cBoboano pacmnpoctpansiemoe I10),
FAR Manager (ceo6oHo pacmnpoctpansemoe [10).

2. OCHaIIEHHOCTh MOMEUICHUS JUISI CaMOCTOSATENLHON paboTel: 17 mocamounbsix mecT. Jlocka uis
nucbMa MapkepomM — | mrT.,, paboume Mecta cTydeHToB, oOopynoBanHble IIK ¢ noctymom B cetb
VuuBepcurera — 17 mir., MynpTUMenuiiHbli npoekrop — 1mr.,, APM mpenonaBatens ans paboTel ¢
MyJIbTUMeAna — | mT. (CUCTeMHBINA OJI0K, MOHUTOPBI — 2 mIT.), cToi — 18 ., cTyn — 18 mr. JlocTyn k cetn
«HTEpHETY, B DIIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEIbHYIO Cpelly Y HUBEPCHUTETA.

[lepeuens IUIEH3MOHHOTO mporpaMMmHoro ooOecnedenus: Microsoft Windows 7 Professional;
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, antuBupycHoe mporpaMMHoe
obecnieuenue: Kaspersky Endpoint Security, 7-zip (cBobomno pacmpoctpansiemoe [10), Foxit Reader
(cBoOOaHO pacmpoctpansiemoe [10), SeaMonkey (cBo6oano pacnpoctpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (ceoboaHo pacnpoctpansemoe [10), doPDF (cBo6omHO
pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBoboauo pacmpoctpansiemoe I10), Inkscape
(cBoOOaHO pacmpoctpansiemoe [10), XnView (cBoboano pacmpoctpansemoe I[10), K-Lite Codec Pack
(cBobomHO pacnpoctpansemoe [10), FAR Manager (cBoboano pacmpoctpansemoe [10).

8.3. IlomeneHus1 ISl XpAHEHHUS U NPOPUIAKTHYECKOT0 00CIy:KMBAHUS 000Py10BAHUS

1. LleHTp HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH M CPEJICTB OOyUSHHS:

OCHaIIIEHHOCTh: MEPCOHABHBIN KOMIBIOTEP - 2 IIT. (1ocTymn K cetu «VHTepHeT»), MOHUTOp - 4 IT.,
CEeTEeBOM HAKOMUTEJIb - | IIT., UCTOUYHUK OecriepeOoitHOro MuTaHus - 2 IIT., TeJIEBU30p IU1a3MeHHbIH Panasonic
- 1 wr., Touka Wi-Fi - 1 wr., nasuipHas cTaHuus - 2 wWr., Apens - 5 wmT., nepdopartop - 3 wrt., HAOOP
MHCTpyMEHTa - 4 mT., TecTep KOMIBIOTEPHOH ceTu - 3 IuT., OaJyIOH CO CKaThlM Ta3oM - | mT., macra
TEIUIONPOBOAHAA - | WT., mblIecoc - 1 WT., paguocTaHys - 2 1IT., cTOJI — 4 mT., TyM0a Ha Kojecukax - 1 mr.,
MO/ICTaBKa Ha KoJiecuKax - 1 mrt., mkad - 5 mT., kpecno - 2 mr., jectauna Alve - 1 mr.

[MepeueHp JMIIEH3MOHHOTO TporpamMHoro obecrmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2010 Professional Plus, antuBupycHoe mporpammuoe obecrieucnue: Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBo6omno pacmpoctpansiemoe [10),
SeaMonkey (cBo6omno pacnpoctpansemoe I10), Chromium (cBoGomno pacmpoctpansiemoe I10), Java
Runtime Environment (cBo6omHo pacnpoctpansiemoe [10), doPDF (cBo6oaHo pacnpoctpansemoe [10), GNU
Image Manipulation Program (cBoGomno pacmpoctpansemoe [10), Inkscape (cBoGoaHO pacmpocTpaHsIeMoe
I10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite Codec Pack (cBoboano pacmpocrpansiemoe I10),
FAR Manager (cBo6oaHo pacnpoctpansemoe [10).

2. lenTp HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTHIA U CPEJCTB O0YUCHHUS:

OcCHaIEHHOCTh: CTOJI - 5 WIT., CTYJ - 2 IIT., Kpecyo - 2 WT., mKad - 2 mWrT., IepCOHAIbHBIN KOMITbIOTEP
- 2 wr. (noctyn K cetu «MHTEpHET»), MOHUTOP - 2 WIT., MDY - 1 wT., TecTep KoMIbplOTepHOU ceTu - 1 wiT.,
0aJIIOH CO CKAThIM ra3oM - | mT., mrypymnoBept - 1 mT.
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[lepeveHb JUIICH3MOHHOTO MporpaMMHoro obecredenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBupyctnoe mporpammuoe obecrneuenue: Kaspersky Endpoint
Security, 7-zip (cBoGoaHo pacmpoctpansemoe I10), Foxit Reader (cBob6oaro pacmpocrpansemoe I10),
SeaMonkey (cBo6omno pacnpoctpansemoe I10), Chromium (cBoboxuo pacmpoctpansiemoe I10), Java
Runtime Environment (cBo6oauo pacmnpoctpansemoe I10), doPDF (cBo6oaHo pacmnpoctpansemoe 110), GNU
Image Manipulation Program (cBo6oano pacmpoctpansemoe I10), Inkscape (cBoGOIHO pacmpocTpaHsIeMoe
I10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite Codec Pack (cBobomno pacmnpoctpansiemoe 110),
FAR Manager (cBo6omHo pacmipoctpansemoe [10).

3. LleHTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI M CPEACTB OOyUCHUS:

OcCHaIIEeHHOCTh: CTOJI - 2 MIT., CTYJ - 4 mT., Kpecyo - 1 mT., mkad - 2 mT., IePCOHATBHBII KOMITBIOTEP
- 1 mT. (moctyn x cetn «MHTEepHET»), BeO-kamepa Logitech HD C510 - 1 mt., komonku Logitech - 1 .,
TecTep KOMIBIOTEPHOH ceTu - 1 wT., 1penb - 1 wT., TenedoH - 1 mT., Habop pyyHBIX HHCTPYMEHTOB - | mIT.

[lepeueHp JUIIEH3UOHHOTO TMporpaMmHoro obecmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antusupycHoe mporpammuoe obecreuerue: Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansiemoe I10), Foxit Reader (cBoGomuo pacmpoctpansiemoe I10),
SeaMonkey (cBoboano pacmpoctpansiemoe I[10), Chromium (cBoGomuo pacnpoctpansemoe I10), Java
Runtime Environment (cBo6oaHo pacnpoctpansemoe I10), doPDF (cBo6oaHo pacmnpoctpansemoe 110), GNU
Image Manipulation Program (cBo6oano pacmpoctpansemoe I10), Inkscape (cBoOOaHO pacmpocTpaHsIeMoe
I10), XnView (cBoboano pacmpoctpansemoe I10), K-Lite Codec Pack (cBoboano pacmnpoctpansiemoe I10),
FAR Manager (ceo6oH0 pacmpoctpansiemoe [10).

8.4. JInueH3noHHOEe MPOrpaMMHoOe o0ecrieueHue
1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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