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1llepeyens MiIaHUPyeMbIX Pe3yJbTATOB 00Y4YeHHs] MO JAUCIHUIINHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaAMH 0CBOEHHsI 00pa30BaTeIbHON NPOrpaMMBbl.

B pe3ynbrate ocBoeHUS 00pa30BaTeIbHOM MporpaMMbIOaKaiaBpuaTa: « ABTOMATH3AIUS
TEXHOJIOTHYECKHUX MPOIIECCOB M MPOU3BOICTB»00YUAIOIIHUIACS JTIOJDKEH OBJIAJIETh CISAYIOUTUMH pe-
3yJIbTaTaMy OOY4EHUS 110 TUCIUTUIAHE!

Koxp! xomme-
TEHIINHU

Pesynbrarer ocBoenust OOIT
(conmeprkaHre KOMIETEHITUN)

[Tepeuenp IaHUPYEMBIX PE3YJIbTATOB 00y4Ye-
HUS 110 TUCLIUILIMHE

IIK-1

CIIOCOOHOCTBIO  coOuparh H
AHAIIM3UPOBATh HCXOIHBIE WH-
(bopManoHHble JaHHBIE JUIA
IIDOEKTUPOBAHUS TEXHOJIOTHYE-
CKUX IIPOLIECCOB W3TrOTOBJIEHUS
MIPOAYKIMHU, CPEACTB U CHUCTEM

aBTOMaTu3aluu, KOHTPOJIA,
TECXHOJIOTHYCCKOI'O OCHAIICHUA],
JUardioCTHKH, HUCIIbITAHUH,

VIIDABJIEHUS IIPOLIECCAMH, KU3-
HEHHBIM IHAKJIOM IIPOIVKIIUA U
€€ KauyeCTBOM; V4YacTBOBAaTh B
paboTax MO pacueTy U IPOEK-
THPOBAHUIO IIPOIIECCOB H3TO-
TOBJICHAS TIPONYKIIMA W VKa-
3aHHBIX CPEINCTB U CHCTEM C
HCIIOJIb30BAHUEM COBPEMEHHBIX
HHGMOOPMAIMOHHEIX  TEXHOJO-
U, METOIOB U CPEICTB MPOCK-
THUPOBAHUS

3HATh:

OCHOBHbBIC YpPAaBHEHUS MEXAHUKH HECHKH-
MaeMoOll HLIOTOHOBCKOM JKHJKOCTH;

OCHOBHBIE CITOCOOBI TEOPETHIECKOTO U IM-
MUPUYECKOTO PEIICHUs 3a7a4 TUAPOIUHAMU-
KU,

MIPUHIHUIIBI IEUCTBHUSI OCHOBHBIX KOHCTPYK-
U HACOCOB M KOMIIPECCOPHBIX MAIUH, UC-
MOJIb3YEMbIX B XUMHUYECKOW MPOMBIILIEHHO-
CTH;

YMmerhb:

HCIIOJIb30BAaTh MaTeMaTHYECKHE MOJIEIH
TUJIPOMEXAHUYECKUX SIBIICHUM M TMPOILIECCOB
OpU pEUICHUH HayYHO-HCCIIEOBATEIbCKUX,
MPOEKTHO-KOHCTPYKTOPCKUX, MPOU3BOACTBEH-
HO-TEXHOJIOTMYECKHX 3aa4;

CBOOOJHO TOJBH30BAaTHCS HAYYHOH W CIIpa-
BOYHOM JIUTEPATYPOU.

Baanern:

HABBIKAMH MPOBEJICHUS YKCIIEPUMEHTOB T10
3a/IaHHBIM METOJIMKaM, 00pabOTKH W aHaIM3a
pe3yAbTaTOBIPOBOIMMBIX MCCIIEIOBAHUN

MK-3

TOTOBHOCTBIO IIPUMEHATEL CIIO-
cOOBI PAIMOHAILHOIO WCIOJIb-
30BaAaHUA CBIPDBCBBIX, DHECPICTU-
YECKUX U APYIUX BUIOB PECYD-
COB., COBDEMEHHBIE  METOJBI
pa3paboOTKU MaJIOOTXOIHBIX,
SHEProcOeperarommx U 3K0J0-
TMYECKA YUCTBIX TEXHOJOTHUIA,
CPEICTBA aBTOMATHU3AIlUU TEX-
HOJIOTHYECKUX  TIPOIIECCOB U
IIPOU3BOJICTB

3HaTh!

CPEIICTBA TEXHOJOTUICCKOTO OCHAIICHUS
AaBTOMATH3AIMH, YIPABICHHs, KOHTPOJIS, IU-
arHOCTUPOBAHUS, HWCIBITAHUNA OCHOBHOTO U
BCIIOMOTATEIILHOTO MPOM3BOJICTB, HX MaTeMa-
THYECKOe, IPOrpaMMHOe, WH(HOPMAIIMOHHOE U
TEXHUYECKOE OOecleyeHne, a TakKe METOJIBI,
CHOCOOBI M CpeJICTBA X MPOEKTUPOBAHUS, H3-
TOTOBJICHHS, OTJIAJKHA, IPOU3BOJICTBEHHBIX
WCTIBITAHNN, JKCIUTyaTallud W HAydHOTO WC-
CIIEIOBaHMsI B PA3NUYHBIX OTPACISIX HAIMO-
HaJILHOT'O XO34MCTBA;

YMerTh:
MPaBUIILHO BHIOMPATh KOHCTPYKIIMOHHBIE
MaTepuanbl, oOecnednBamIIue TpeOyeMble

MoKa3aTean HaJaeKHOCTH, 0€30IacCHOCTH, KO-
HOMHYHOCTH U 3(P(PEKTUBHOCTH TEXHOJOTHYE-
CKHX MPOIIECCOB,;

Biaaners:

COBOKYITHOCTBIO CPEZCTB, CIIOCOOOB M Me-
TOJIOB JESTENIbHOCTHU, HANpPABJIEHHBIX Ha aB-
TOMAaTHU3aIMI0 JIEHCTBYIOIINUX U CO3/aHUE HO-
BBIX aBTOMAaTU3MPOBAHHBIX U aBTOMATHYECKUX
TEXHOJIOTUII M TPOM3BOJCTB, 00ECIEeUUBaIO-
IIMX BBITYCK KOHKYPEHTOCHOCOOHOW MpOJIyK-
y2078




2 MecTo THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM I[pOFpaMMbll.

JIMcuuIuIMHA OTHOCHTCS K 00s3aTeIbHBIM auciuiuinaamM BapuatuBHoi yactu (B1.B.14) u
u3ydaercs Ha 4 Kypce.

B mMeTonuueckoM miaHe TUCHIUILIMHA OMUPACTCS Ha AJIEMEHTHI KOMIIETEHITNH, chopMUpoBaH-
HBIC TTPU U3YUCHUH TUCIUTUTHH «PUUKIY», «KMATEMATHKNY», «TEOPETUUECKON MEXaHUKU»H JIP.

[Tomy4yeHHBIE B MpoOIECCe U3YUCHHS TUCIMIUIMHBI «[ UapaBiivKa» 3HAHUS, YMEHHSI U HaBBIKH
MOTYT OBITh UCTIOJIB30BaHBI MPU MOJATOTOBKE, BHITIOJTHEHHUH H 3aIIUTE BHITYCKHON KBATH(UKAITMOH-
HOH paboThI, MPU PEIICHUH HAYIHO-UCCIICIOBATEIbCKUX, MPOSKTHO-KOHCTPYKTOPCKHX, MTPOU3BO/I-
CTBEHHO-TEXHOJIOTHYECKHX 3a7a4 B OyAyIie mpodecCHOHATBHON IeITeIbHOCTH.

3 O0beM TUCHUILIUHBI.

Bcero,
aKaJeMHYeCKHX
. 4acoB
Bun yuebnoit paboTbl
3aounas popma
oOyueHus

OO0mast TpyA0eMKOCTb 1M CHUILIIHHbBI 3/108

(3a4eTHBIX eNMHHII/aKaIeMUYECKUX YACOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 20
3aHSTHS JEKIIMOHHOTO THIIA 4
3aHSTHUS CEMUHAPCKOTO TUIIA, B T.4. 16

kypcoBoe npoektupoBanue (KP wmum KIT) -

CEMUHApPHI, MPAKTUICCKUE 3aHATHUS 8
nabopaTopHbIe PaOOTHI 8
KCP —
JpyTHe BUIbl KOHTAKTHOW pabOTHhI —

CamocrosiTesbHast padora 84

®opma Texkymero koutpoJs (Kp, pedepar, PI'P, acce) Kp (2)

®opma npome:xytrouHoii arrecraumnu (KP, KII , 3auer, sx3amen) 3ader (4)

! Mecro aucuummmubt Gy et y4uTHIBATECS IpH 3anmonHeHnn Tabmuist 1 B [punoxerun 1 (POHI OLEHOYHBIX CPEICTB)
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4 Coaep:xaHue TUCHUIIMHBI.

4.1 Pa3znennl TUCHUNUIMHBI U BUABLI 3aHATHI.
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Beenenue. OcHOBHBIE MTOHATHSA U OTIpEIETIe- MK-1
1 | Husa. OCHOBHBIE 3aKOHBI U YPaBHEHUS TU /I~ 1 1 1 23 K-3
PaBIUKH
OO01re 3aKOHOMEPHOCTH IMHAMHUKH BS3KOU K-1
2 | xugkoctd. OTHOMEpPHBIE TEUSHHS BSI3KOM 1 1 1 23 HK-S’
JKHJIKOCTH.
OcHOBHBIE TTApaMETPhI U KJIacCUpUKAIUs K-1
3 | rumpaBIMYECKUX MaIivH. [[uHaMu4Yeckue u 1 1 1 23 HK-3’
00BEMHEIC HACOCHI.
4 | KoMnpeccopHbIE MalIUHEL 1 1 1 23 %If(__]é’
4.2 3aHsATHS JEKIIMOHHOI0 THIIA.
Ne
pasena- HaumenoBanue TeMbl O0beM,
JIMCLIMII- U KpaTKOE€ COAEpKaHUE 3aHATUS aKaJ.4yachl
JIMHBI
OcHOBHBIC TIOHATHS M onpeaciacHus. Puzndeckrue cBOHCTBA
JKHJKOCTEH M Ta30B. DJIEMEHTHI KHHEMAaTUKH Craitn-
1 I'mnote3a coiomHOCTH. IIIOTHOCTB, BSI3KOCTH, CHKHMMae- 05 npesen-
MOCTb, CKOPOCTh 3ByKa. CKOpOCTh, YCKOpPEHHE, TUHUS TOKa, ' Tawust
TpyOKa TOKa, kuBoe ceueHue. Pacxon. YpaBHeHHe Hepas-
DBIBHOCTH.
OcHOBHBIE YpaBHEHHS TUHAMUKNA HEC)KMMAEMOM KUIKOCTH.
Cuitbl, ACUCTBYIOIINE B KXUIKOCTU. HampsikeHHOE COCTOsI- Craiin-
1 Hue kuakou cpenpl. CkopocTh AegopMmanuu. YpaBHEHHE 05 De3CH-
JBWKEHUS B HaNpsOKeHUsIX. JlaBiaeHue B KUAKOCTH. YpaB- ’ p
nenne HaBbe-CToKca 11 pealbHON HEC)KUMAEMOM JKHIKO- Tanus
cTU. YpaBHeHue dHeprun. OyHKIUSA TUCCUTIAIUH.
OO06111e 3aKOHOMEPHOCTH JUHAMHUKH BSI3KOH JKHUIKOCTH
OnbiT PeliHonbaca. Pexxumbl TeueHUs KUJIKOCTU. YpaBHe-
Hue PeitHonbaca. TypOynenTHble HampsbkeHus. bespaszmep-
Hast ¢opma ypaBHeHus Habe-Ctokca. Kputepuu momoowusi. Craiin-
2 Pemenue 3aga4 ruipoIMHaAMUKH METOIOM TEOPHH TTOA00US. 0,5 MIPE3eH-
VYpasuenue [lapcu-BeiicOaxa. [lonsitie TypOyneHTHON Bsi3- Talus

KOoCcTU. JluHaMu4eckasi CKOpOCTb. Y HUBEPCAIbHbIN POQHIIh
ckopocreit. JInarpamma Hukypanze. YpaBHeHUS NMOrpaHUY-
HOTO CJIOSL.




No
pasznena-
JIACIIATI-

JIAHEI

HanmMmenoBanue TeMbl
Y KpaTKoe CoZep KaHue 3aHATHS

OO0neMm,
aKaJI.9achl

MNunosBa-
IIHUOHHAas

dbopma

OHOMEpHBIE TEUEHHUSI BI3KOM JKMIKOCTH

OpHoMepHast MOJIENIb pealbHOIO MOTOKa. Y paBHEHHUE bep-
HYJUIM JJISI IOTOKA BSI3KOM HECO)KMMAeMOW >KUIKOCTH. ['nji-
paBJIMYECKUE COMPOTUBJICHUSA. BTOpUYHBIE TOKH B peajb-
HoM xuakoctu. ComportuBienue 3MeeBuka. [Ipsmoi ruj-
paBiIM4ecKuil yaap B Tpy0ax. YpaBHEHHE aKyCTHKH.

0,5

Cnain-
Mpe3eHTa-
s

OCHOBHBIE MMapaMeTpbl U KIaccuDHUKaAIs THAPABIUICCKIX
MamuH. JIMHAMUYECKHE HACOCHI.

Knaccudukanus HacocoB. OCHOBHBIE apaMeTpbl HACOCOB.
O6nactp npumeHeHus. KaBuramus.

Lentpobesxusiii Hacoc. [Ipunnmn neiictBus. KoHcTpyKims.
Knaccudukanusa. MapkupoBka. YpaBHenue Oiinepa. [Ipo-
M3BOJIUTENBLHOCTh. Paboune xapaktepuctuku Hacoca. Ilo-
nobue LEeHTpoOeKHbIX HacocoB. Dopmynsl Npomopuuo-
HanpHOCTH. [Tapabona momoOHBIX pexxuMoB.BuxpeBoit Ha-
coc. [Ipunnun peiicrBus. Koncrpykuus.Paboune xapakre-
puctuku. O01acTb NIPUMEHEHHUS

0,5

Craiin-
npe3eHTa-
s

OObeMHBIE HACOCHI

[TopmneBoii Hacoc. [Ipuanmn neiictBus. Knaccudukarus.
CpenHsiss 1 MTHOBEHHasi IPOU3BOAUTENBbHOCTE. Koadduiu-
€HT HEpaBHOMEPHOCTH nojauu. Teopernueckas U JEHCTBU-
TelbHas MHAMKATOpHbIe aAuarpammbl. Pabora. Cpenssis
MoIIIHOCTb. Paboune xapakrepuctuku. OCHOBBI TEOPUU BO3-
JYIIHBIX KOJINAakoB. OCHOBBI TEOPUH KJIAIIAHOB.

[Tpuniun neiictBus u paboune XapaKTEpPUCTHKH LIeCTEepEH-
HBIX HacocoB. O0JaCTh MPUMEHEHUS.
OpmudTtHbIi Hacoc. [lpuHnun neWcTBus u paboune Xapak-
TepucThKi. O6JaCcTh NPUMEHEHHUS

0,5

Craiin-
npe3eHTa-
s

Knaccudukanus xommpeccopHblx MamuH. [lopuiHeBoi
KOMITPECCOP
I/IHI[I/IKaTOpHaﬂ JuarpaMMma HJCaJIbHOI0 MIOPHIHCBOTO KOM-
npeccopa. IIpomeccel cxaTtust Ta30B: H30TEPMHUYECKHH,
anuabatuyeckuid W nomuTponudeckuid. ITpomsBonutens-
HOCTb U paboTa 3a IMKJI. MouHOCTh. DaKTOPhI, BIUAIOLINE
Ha TPOU3BOUTEIBHOCT PEANBHOr0 KoMIpeccopa. MHauka-
TOpHasl JuarpaMmma peanbHOro kommpeccopa. CrocoOsl pe-
T'YJIMPOBaHUS MPOU3BOAUTEIBHOCTH MOPIIHEBOIO KOMITpEC-
copa.

0,5

Craiin-
npe3eHTa-
s

BakyyM-HacoCHEl 1 BEHTHJISITOD

[lopmHeBoi BakyyM-Hacoc. [IpomsBomurenbHOCTh. Pacuer
MOIITHOCTH NpHBOa. PaboTa ¢ mepemyckom.
[InacTuH4aTtas poTalMOHHAs KOMIIPECCOpHas MallMHa.
[Ipuanun peiictBus. IIpomsBoaurensHOCTh. MHAMKATOpHAS
nuarpaMma.
BonokoinblieBoli Bakyym-Hacoc. IIpuHuun nencrBus, mpe-
pMyliecTBa U HeaocTaTku. O0IacTh MPUMEHEHUSI.

[lenTpobexubiii  Bentunstop. Kraccuduxanus. Paboune

XapPAKTEPUCTHUKHU.

0,5

Cnann-
Tpe3eHTa-
s




4.3 3aHATHS CEMHMHAPCKOIO THIIA.

4.3.1 CemuHapbl, IPAKTHYECKUE 3AHATHS.

No
pasnena- HanmenoBanue TeMbI O0beM, |MHHOBamMoOHHAA
JUCITUTLIN- U KPaTKOE COJICpIKAHUE 3aHITHS aKaJI.4achl dopma
HBI
OCHOBBI THIPOCTATHKH
OcHOBHOE ypaBHEHHUE THAPOCTAaTHKU. [ 'HIpocrartuye- Craiin-
CKO€ JIaBJICHHE B TOYKE, M30BITOYHOE U BAKYYMMETPH-

1 yeckoe aaBiieHHe. [IoBepXHOCTH paBHOTO JaBJICHUSI. 2 TIpeseHTalHA,
Onopsl  U30BITOYHOTO JIaBJICHHS. | MIpocTaTHuecKuit Tpyrnnobasd Juc-
napagokc. Cuia THAPOCTAaTUYECKOTO JAABICHUS Ha IUJIO0- Kycen
CKHME€ U KPUBOJIMHEHWHbBIEC TOBEPXHOCTH.

JlnHaMuka BSI3KOU JKUIKOCTH o
Cnamn-
VYpaBuenuss HaBbe-Ctokca. MonenupoBaHue B THIAPO-

2 MexaHuke. OgHOMEpHass MOCNb ITOTOKAa CIUIOIIHOW 1 TpesCHTalHA,
Cpelbl M TUIPABIMYECKUE COMPOTUBJICHUS. YpaBHECHHUE Tpynnobasd Juc-
bepuymu ny1st BA3KOM KUAKOCTH. Kyeeni
OgHoMepHbIE TEUEHHUS! BI3KOH JKUIKOCTH Coiai
MecTtHble conpoTuBiieHUs1 B TpyOonpoBoax. [Ipubopst Taua-

2 JUIs U3MEPEHHs JaBJICHUS, pacxoja W CKOpocTH. I'mji- 1 TpeseHTalHA,
paBIWYECKUE TOTEPH MO JjIUHE. Pacuer mpocThiX Tpy- TpYIoBasd Jinc-
OOIIPOBOIOB Kyeensd
Hacocsl Cnaig-

3 Xapaktepuctuka cetn. PaboTa HacocoB Ha ceTh 2 Mpe3eHTalus,
CrocoObl peryiaupoBaHusl MPOU3BOJUTEIBHOCTH. JJie- rpynmnoBas Jauc-
MEHTHI pacueTa HaCOCOB KYCCHSI
Kowmmpeccopsl Craiin-

4 ITpnbOarxeHHbIN TEPMOIUHAMUYECKUI pacUeT [IOPIIHE- 2 TpeseHTalHA,

p pMOZ p p TpyIIoBas Juc-
BOT'0 JIBYXCTYIIEHYATOTO KOMITpECCopa Kyccus
4.3.2 JlabopaTopHbIe 3aHATHS.
Ne
HaunmeHoBanue TeMbl O0beM,
paznena [Tpumeuanue
S — U KpaTKOe CO/IepKaHUEe 3aHATUS aKajl. yachl
BBenenue B 11abopaTopHBIA IMPAakTHKYM TexHuka 0Oe30-
1,23 MAaCHOCTU TPU BBINOJHEHUU wuccieaoBaHuii. OCHOBHbBIC 1
TpeboBanusi. OOpabOTKa OMBITHBIX TAHHBIX
Omnpenenecare kodbhdHUIMENTa THAPABINYECKOTO TPEHUSL.
HccnenoBanne TpyOYaTLIX OPOCHTENLHBIX YCTPOMCTB.
I'pagynpoBka pacxojgoMepa Bentypu. OCHOBHBIE 3aKO-
1,2, 3 HOMEpPHOCTH JWHAMHKH BA3KOW XKUAKOCTH. Jlmarpamma 2
Hukypanze. OpHomepHass MoOJedb NOTOKAa CIUIOMIHOM
cpenbl. YpaBHenue bepnymmu. [Ipubopsl s usmepeHus
CKOPOCTH M PacXoJia KUIKOCTH
Onpeaenenne ko3 duimenToB ucreueHus. ConpoTusiie-
Hue 3MeeBrKa. ConpoTHUBIIEHNE KOJIBIIEBOIO KaHaIa
1,2,3 OcoOEHHOCTH MCTEUYCHHSI KUAKOCTH W3 OTBEPCTHA M Ha- 2
CaJIkoB. BTOpUYHbBIE TOKHU B JKUAKOCTH, SKBHUBAICHTHBIN
JIaMeTp




Ne
HaumenoBanue TeMbl O0BeM,
pazgena [Tpumeuanue
U KpaTKOE COACPKAHNE 3aHATUS aKaJl. 4achl
JUCHUTITUHBI
H3mepeHne BA3KOCTH Ha KaNWJUISIPHOM W POTAlMOHHOM
BUCKO3uMeTpax. 3MepeHue noJisi CKOPOCTEN U JIaBJICHUHN
B LIMKJIOHHOMYCTPOMCTBE
1,2, 3 HbTOHOBCKHME M HEHBTOHOBCKHE JXUIKOCTH. Peomormue- 1
CKME XapaKTEPUCTUKHU XKUJKOCTEH. YpaBHEeHUE bepHyl-
nu. VI3mMepenue mosist CKopocTe U JaBJICHU B TPOCTPaH-
CTBEHHOM MOTOKE CIUIONTHOM Cpeibl
UcnbiTanus BOJIOKOJIBLIEBOTO BaKyyM-Hacoca. Aspojiu-
HAMUYECKHE MCHBITAaHUS IEHTPOOESKHOTO BEHTHJIATOPA.
1234 HcnplTanus nopumHeBoro Hacoca. 2
T OCHOBHBIE XapPAKTEPUCTUKU THUAPABINYECKUX MAIIIMH.
[Mpunuun nedictBusi. OCOOEHHOCTH KOHCTPYKTHBHOTO
WCTIOJTHEHUS
4.4CamocrosiTe/ibHasi padoTa 00y4aroLIUXCs.
Ne
[lepeueHr BONpOCOB ISl O6bewM, dopma
pasicra CaMOCTOSATENIbHOT'O U3y4YEHUS aKaJ.4achl KOHTPOJIA
JUCIUTUTUHBI
HcnapsieMocTh, N1aBI€HUME HACHIUIEHHBIX NapoB, KaBUTa-
1 ust, popmyna Jlamiaca, CKOpocTh 3ByKa B HEOAHOPOTHOM 21 YcTHbI onpoc
cpene
[1nockonapaienbHOE IBUKEHHUE UJI€ATbHON HECHKH- ITucbMEHHBIH
2 Maemoii xuakoctu. [lapagokc Jlanambepa 21 oIpoc
Merto pa3MepPHOCTEN B MOJECTUPOBAHUM THAPOIH- .
3 HaMI/IIIIlegKI/IX gpouecco& AP 7o 21 YcTHbIi onpoc
4 DJIeMEHTBI THAPOANIIAPaTyphl M THAPOIPUBOIA 21 HHC;“I’Ipe(I){é{HH

4.4.1 TemaTuKa KOHTPOJIbHBIX padoT

VY4eOHBIM MJIaHOM MIPEYCMOTPEHO ABE KOHTpOJIbHBIE paboThl (Kp).
3amaHue Mo KakJIod KOHTPOJIbHOH paboTe BKIIOUYaeT B ceds 3a1ady M BOIPOCHI, 00YCIIOB-
JICHHBIE €€ IIOCTaHOBKOM.

Ilpumepnvie sapuanmal 3a0anuii:

Bapmuanr 1.

Bonpocwi:

1 Tlouemy rugpocTaTuyeckoe AaBieHUE ABIsETC (DYHKIIMEH KOOpIUHAT

p=f(xy,2)?

2 Uro Takoe abCOTIOTHOE, U30BITOYHOE M BAKYYMMETPUUICCKOE JTaBICHHE?

3aoaua:

B mmmmaapudeckuii 6ak qruamerpom 2 M a0 ypoBHS H = 1,5 M Ha-

oensuna Ha h = 300 MmM. OmnpeieuTh Maccy HaXOSIIErocs B Oa-

. Tewsw— .1 H & JIUTHI BOJIa U OCH3UH. Y POBEHb BOIBI B bE30METPE HUKE YPOBHS
=3 | (
Poas — - — r-) ke OeH3uHa, ecnu pe= 700 Kr/m".
D




Bapuanr 2.
Bonpocwr:

1 Yro Takoe mbe30METPUUECKHI, CKOPOCTHOM U THApOAUHAMUUECKUi Hanop? Kak oHM U3MEHSI0T-
Csl 110 JUTMHE (110 HAIIPABJICHUIO IBU)KEHUS JKUIKOCTH)?
2 B KakuX U3MEpUTEIBHBIX MTPUOOPax MCIONB3YIOTCS 3aKOHOMEPHOCTH ypaBHeHUs bepryu?

3aoaua:

Onpenenuth MOTPEOHBINA HATIOP, KOTOPBIH HEOOXOIMMO CO3/IaTh B
ceuenun O-O m1g nogauu B 0ak BoAwI ¢ BI3KOCThIO v = 0,008 MZ/C,
eciu aiuHa Tpyoonposoja £ = 80 m; ero nuametp d = 50 mm; pacxon
)kuakocta Q = 15 n/c; Beicota Hy = 30 M; naBienue B 6ake p, = 0,2
MIla; koaddunmeHT conporuBienus kpana {3 = 5; konena (p = 0,8;
IEPOXOBATOCTh CTEHOK TpyObI A = 0,04 MMm.

Bapuanr 3.
Bonpocui:

1 Kak BimsieT peskuM TEYCHHUS KUAKOCTH Ha TIOTEPH HAIIOpa 10 JUTMHE U B MECTHBIX COIPOTHBIIC-
HUSIX?
2 I'ne crnemyeT yctaHaBIUBaTh Apoccelb: "mo" uin "mocie" Hacoca u moueMy?

3aoaua:

Ornpenenutb pacxoj B TpyOe Il MOJa4u BOJBI (BS3KOCTh V =
0,01 Cr) Ha BoicoTy H = 16,5 M, eciiu tuametp TpyOs! d = 10 MM, ee au-
Ha ¢ = 20 M, pacrioyiaraeMblii Harop B CEYEHUH TPYOBI Iepes KPaHOM Hpacn
=20 M, k03 puuneHT conpoTuBieHus kpana ; =4, konena {; = 1. TpyOy
CUMTATh THJIPABINYECKHU TTIAJKOM.

Hy

L]

5 IlepeyeHb y4eOHO-MeTOAUYECKOT0 00ecnevyeHHs Il CAMOCTOSITeIbHOM padoThl 00y-
YaOIMXCS M0 AMCUHILIMHE.

Meroauueckue yka3anust Uit 00yJaloNIMXcs [0 OPraHU3aluU CaMOCTOSTEIBHOM PabOTHI 10
JUCIUTUTMHE, BKJIFOYAsi TIEPEYCHb TEM CaMOCTOSTEILHONW PaboThl, GOPMBI TEKYILIEro KOHTPOJIS 110
JUCHUIIJIIMHE U Tpe6OBaHI/I$I K WX BBIITOJHCHUIO Pa3sMCIUICHLBI B BHGKTpOHHOﬁ I/IH(bOpMaIII/IOHHO'
obpazoBarensHoi cpeae CITIOI TU(TY) Ha caiite Meaus:http://media.technolog.edu.ru

6PDoH OLICHOYHBIX CPEACTB IS NPOBEACHHUS IPOMEKYTOYHOM aTTeCTAlUA

CBoeBpeMEHHOE BBIMOJIHEHHE 00YYaOIIMMCSI MEPOPUATUI TEKYILIEro KOHTPOJIS TO3BOJISET
HPEBBICUTH (JIOCTUTHYTbH) TOPOTOBBIA YPOBEHB («YJIOBJIETBOPUTEIHHO») OCBOCHUS MPETyCMOTPEH-
HBIX JIEMEHTOB KOMITETEHIIUMN.

Pe3ynbraThl AMCHUIUIMHBI CUYUTAIOTCS JAOCTUTHYTBIMU, €CIU Ul BCEX DJIEMEHTOB KOMIIE-
TEHIUI MPEeBbIIIEH (IOCTUTHYT) HOPOTOBBIA YPOBEHb OCBOEHUSI KOMIIETEHIIUY Ha TaHHOM 3Tarle.

[TpomerxyTouHas arTecTanus Mo AUCUUILUIMHE TPOBOAUTCS B (hopMme 3auera.

K cnade 3aueTa 1omyckaroTCs CTY/A€HTHI, BHIIOJHUBIINE BCe (DOPMBI TEKYILIETO KOHTPOJIS.

3ayer nmpeaycMaTpuBaOT BEIOOPOUYHYIO POBEPKY OCBOEHUS MPETyCMOTPEHHBIX 3JIEMEHTOB
KOMIETEHIIMH U KOMIUIEKTYIOTCS BYMsI TEOPETUYECKUMU BOIIPOCAMH (/17151 IPOBEPKHU 3HAHUM).

Bpems noaroToBku CTyaeHTa K YCTHOMY OTBETY — 10 30 MuH.
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Ilpumep sapuanma éonpocos na 3aueme:

Bapuant Ne 1
1 KakoBbl OCHOBHBIE OTJIMYUS )KUJIKOCTH OT TBEP/BIX TEJ U ra30B?
2  HazoBute mpenmyiiecTBa U HEJOCTATKH IUTACTUHYATON KOMITPECCOPHON MAIIUHBI.

®DoHJT OIIEHOYHBIX CPECTB IO NUCIHUIUIMHE NpeacTanieH B [IpunoxenuuNe 1

7 IlepeyeHb OCHOBHOW W /IONOJIHUTEJbHOH Y4eOHOIl JUTepaTypbl, HeOOXOAUMOM 115
OCBOCHHSA JHCIUILIHHBI

a) OCHOBHAsl JIMTepaTrypa:

7.1 Kynunos, B. A. I'mapasnuka: y4e6. mocooue mist By30B / B. A. Kynunos, O. M. Kapra-
mioB. — 3-€ u3M., crep. — M.: Beicm. k., 2008. — 199 c.

7.2 Yrunuyc, A. A. I'uapaBnuka u rupaBIndecKue MAIIUHBI | y4eOHHK A7 By30B / A. A.
Yrunuayc. — 5-e usn., crep. — M.: Asz-book, 2009. — 395 c.

7.3 Jomanckuii, 1.B. OcHoBbI ruapomexanuku: yueb. nocodue / M.B. lomanckuii, B. A.
Hexkpacos — CI16.: CIT6TU(TY), 2015. — 122 c.

0) nomoNMHUTEIbHAS TUTEpaTypa:

7.4 TunpaBnyka B MAIIMHOCTPOCHUH: YI€OHHK JUTst BY30B: B 2 4. / A. I'. Cxuptnaaze [u np.].
— Crapsoiit Ockon: THT. —2008. - 4. 1. -392c. — Y. 2. -496 ¢

B) BCIIOMOTraTejbHasl IMTEpaTypa:

7.5 Yepkacckuii, B.M. Hacocel. Bentunsatopel. Kommnpeccopsl. / B.M. Uepkacckuii — M.:
Oueprus, 1977. —422 c.

7.6 byraes, JI.A. u ap. COOpHUK 3a7a4 MO MalIMHOCTpoUTENbHOU ruapasiuke /Ilog pen.
N.N. Kykonesckoro u JL.I'. [Tonsus3a. Yueb6Hoe nmocodbue. / [I.A. byraeB [u np.]. — M.: Mamuno-
ctpoenue, 1981. —484 c.

7.7 bamra, T.M. I'mnpaBnuka, rugpoMamivasl U ruaponpusoasl. / T.M. bamra [u gp.]. —
M.: MammHoctpoenue, 1982. — 433 c.

7.8 Emues, B.T. Texuuueckas rugpomexanuka. / b.T. Emues — M.: MamuHocTpoeHue,
1987. — 440 c.

7.9 Homanckwuii, M.B. Hacocel u kommpeccopsl: yueOHoe nocodue / M. B. Jlomanckmii —
JITU um. Jlencosera. Ka¢. ontumuzanuu xuM. ouorexnoi. anmnaparypsl. — JI.: JITU um. Jlenco-
BeTa, 1984. — 60 c.

7.10 Ao6wues, P.III. CoopHuUK 3a1a4 1O TUApPABIUKE U TUApaBINYeckuM mamuHam. / P.III.
Aobwues [u ap.]. — CII6.: CITI6I'TH, 9. 1 — 7, 1996 — 1998.

7.11 Nomanckwuii, .B. TIpuOnimkeHHbIH TEpMOIMHAMIYECKUI pacyeT ABYXCTYNEHYATOro MopIl-
HeBoro Kommpeccopa /Metoauueckue ykasanus [/ W.B. Jlomanckuii, B. A. HekpacoB -
CII6.:CII6TU(TY), 2015. — 33 c.

8 Ilepeuenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAMOHHON ceTH «HTepHET,
HEeO0XO0AUMBIX JIJI OCBOCHM S U CHUIIIHHBI.

yueOnbIi miaH, PI1/] u yueOHO-MeTomueckue matepuansi: http://media.technolog.edu.ru
3ICKTPOHHO-OUOINOTEYHBIC CUCTEMBI:

«DNeKTpOHHBIN YnuTanbHbIN 3a11 — bubnmmoTex» https://technolog.bibliotech.ru/;

«JIanb» https://e.lanbook.com/books/.
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9 MeToaunuyecKkue YKazaHud AJad oﬁyqamumxca 10 OCBOCHHIO TUCHUITJINHBI.

Bce Bunpl 3anatuii no aucuuiinHe «I uapasinka» NIpoBOAATCS B COOTBETCTBUU ¢ TpeOoBa-
HusMmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Bunbr y4eonsix 3ansatuid. JlabopatopHbie 3aHATHS.
OO6mue TpeOoBaHMs K OPraHU3alry U MPOBEACHHUIO.

CTTII CII6I'TH 040-02. KC YK/IB. Buasr yueOnbix 3anaruid. Jlekuus. OOmnue TpeGoBaHus;

CTO CIIoI'TH 018-2014. KC YK/IB. Buzs! yueOubIx 3ausTuil. CEeMHHAPHI ¥ IPAKTUUYECKUE
3anatusd. O6mue TpedoBaHUs K OpraHu3aliy U MPOBEACHHUIO.

CTII CIIOI'TU 048-2009. KC YKB/. Buabl yue6HbIX 3anatuii. CamMmocTosiTeNIbHAS IIIaHU-
pyeMas pabota crynenToB. O0miue TpeOOBaHUS K OPraHU3alMU U TPOBEICHHUIO.

CTII CITI6I'TU 016-2015. KC YKB/I. ITopsigok mpoBeieHUs: 3a4€TOB U IK3aMEHOB.

[InanupoBanue BpeMeHH, HEOOXOIMMOT0O Ha U3y4YeHHE JAHHOW JAUCUUIUIMHBI, JTy4IlIe BCErO
OCYILECTBIISITh HA BECh CEMECTP, MPEyCMaTPUBasi IPU ATOM PETYISPHOE MOBTOPEHUE MPOUICHHOTO
MaTepuaia.

OCHOBHBIMHU YCIIOBHSIMU TPABHIILHOW OpraHU3alyy y4eOHOTO Mporecca Jjs CTYACHTOB 5B-
JsieTCs:

IJIAHOBOCTh B OpPraHU3aluu yueOHOU padoThl;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MMOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsTHs CTYyIEHT AOHKEH NPUXOIUTh, UMesl 0araxx 3HaHW M BOMPOCOB IO YXKe U3Yy4eH-
HOMY MaTepuaiy.

10 ITepeuenb MHGPOPMALMOHHBIX TEXHOJIOTHI, MCHOJIb3YyeMbIX NPH OCYLIECTBJIECHUH
00pa3oBaTeIbHOIO Mpolecca Mo JMCIUILIHHE.

10.1 MudopmManmoHHBbIE TEXHOJIOTHH.

B yueGHOM mpouecce MO JaHHOM IMCHMILIMHE MPEIyCMOTPEHO UCIOJIb30BaHUE MH(popMa-
LIMOHHBIX TEXHOJIOTHA:

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIANI-TIPE3CHTALIN;

B3aMMOJICIICTBHE ¢ 00YYaIOIUMHUCS TOCPEACTBOM JIEKTPOHHOM MOYTHI.

10.2 lIporpamMHoeobecnieyeHu e.

MicrosoftOffice (MicrosoftExcel);
Mathcad14

10.3. Un¢gopmanuoHHbIe CIPABOYHbIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

11 MarepuajibHO-TeXHHYecKass 0a3a, HeoOXoAuMasi 1Jisl OCyllecTBJeHHs 00pa3oBa-
TeJLHOronpoiecca no JMCuuIInHe.

I[J'IH BCACHUA JICKIHUOHHBIX U HNPAKTUYCCKUX 3aHATHHI HCIIOJIB3YCTCA ayqUTOpHA, O60pYI[O-
BaHHasd CpCACTBAMU OPITCXHUKH, HA 15 IoCaag04YHbIX MECT.

I[J'IH IMPOBCACHUA HaGOPaTOPHLIX 3aHATHH HCIIOJIB3YCTCA KOMHLIOTCpHBIfI KJ1acCcC, O60py,Z[O-
BaHHBIN NEpCOHAIbHBIMU KOMITBIOTEpaAMHU, 06’BGHI/IH6HHI)IMI/I B CCTh.

12. OcoGeHHOCTH OCBOEHHSI AUCHMIIVIMHBI UHBAJIMAAMHU U JUIAMHU ¢ OrPpaHMYCHHBIMHA
BO3MOKHOCTAMMU 3/10POBbSI.

JUist MHBAIKMOB M JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH yu€OHbIE MPOLIECC OCYIECTBIIS-
ercst B cooTBeTcTBUM ¢ [lonoxennem o0 opranmzanuu y4eOHOTo rmpoiiecca Juisi 0OyueHus HHBaJIH-
JIOB U JIUI] C OTPAaHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi CIIOI TU(TY),yTBep:KIeHHBIM PEKTOPOM
28.08.2014r.
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[Tpunoxenue Ne 1
K paboyeil mporpaMme JUCIUITIHHEL

MoH/1 OLIEHOYHBIX CPEACTB
JJIs1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTecTAlMuU Mo JucHunnHe «[" uapaBiauka

1 IlepeyeHb KOMIETEHI U M 3TANOB UX (POPMUPOBAHUS.

KoMnerenuun

Iran popmupo-

HNupgexc D opMyJIMPOBKA’
A pMyJMp BaHUSA’

CIIOCOOHOCTBIO COOMPATh M AHAJM3MPOBATH HCXO/JHBIC WH-
(dbopMaIMOHHbBIE TaHHBIC /Uil MPOEKTHPOBAHUS TEXHOJIOTHYe-
CKHMX MPOLECCOB U3rOTOBJIEHUSI MPOXYKIMHU, CPEACTB M CHUC-
TeM AaBTOMATH3ALMU, KOHTPOJIA, TEXHOJIOTHYECKOr0 OCHAa-
1IeHNsl, TUATHOCTUKHU, UCTILITAHUIN, YyIpaBJIeHHUs Tpoliiecca-
MU, KU3HEHHBIM [IUKJIOM MPOJIYKIIUU U €€ KaueCTBOM
TOTOBHOCTHIO MPUMEHSITh CIIOCOOBI PAIIMOHAIBLHOTO MCITOIb30-
BaHHS CHIPbEBBIX, SHEPTCTHUCCKUX U JIPYTUX BHJIOB PECYpPCOB,
COBPEMEHHEBIC METOJIBI Pa3padOTKH MaJ0OTXOJHBIX, SHEprocoe-
perarommx M SKOJOTHMYECKH YHUCTHIX TEXHOJIOTHH, CpeacTBa
aBTOMATH3aIMM TEXHOJOTHYECKHX TMPOIEccOB W TPOM3-
BOJCTB

IIK-1 IIPOMEKYTOYHBIH

IK-3 ITPOMEXKYTOUYHBIN

2 Tloka3aTtend M KPUTEPUH OLEHUBAHUS KOMIETEHIHIi HAa Pa3IHYHBIX ITANax HX
(hopMupoOBaHUsl, IKAJIA OLIECHUBAHMSI.

ITokazaTenu oueHKn .

[Tnanupyembie pe3yiib- Kpurepuii

pe3yJIbTaTOB OCBOCHUS Kommnerenmuu

TaThI OIICHUBaHUS
JVCIATUTHHBI

3HaeTOoCHOBHEIE MMOHs- | [IpaBHIIbHBIC OTBETHI

OcBoenue pa3znena Ne 1 | Tus, 3aKoHbI nypaBHe- | Ha Bonpockl Nel — 34 [K-1
HUSl TUAPABIIUKH K 3a4eTy
3HaeToOIue 3aKOHO- [IpaBuIbHBIE OTBETHI

OcBoenue pazaena Ne 2 | MEpHOCTH JTUHAMUKH Ha BOTPOChl Ne35— IK-1, TIK-3
BSI3KOH JKUJIKOCTH 63 k 3auery
3HaeT OCHOBHbIE Mapa-
METpBI, Kinaccuduka- [IpaBunbHBIE OTBETHI

OcBoenue pazzaena Ne 3 | U0 ¥ MPUHIIMIT JSHCT- | Ha BOIPOChl Ne64 — IK-1, TIK-3
BHS TUHAMHYCCKHUX U 87 k 3auery
00BEMHBIX HACOCOB
3HaeT MpoLecchl cxkKa-
THSL T230B, TPHHIIATI [IpaBunbHBIE OTBETHI

OcBoenue pazaena Ne 4 o » 1P Ha BOMPOCH! Ne88 — I1K-1, TIK-3
JECTBUST KOMITPECCOP-

108 k 3auety

HBIX MaITHH

[Ixana ouenuBanus coorserctByer CTO CIIOI TU(TYVY):
0 JMCIUILIMHE TPOMEKYTOUYHAs aTTeCTalMsI IPOBOIUTCS B (hopMe 3aueTa, pe3ybTar olle-
HUBaHUSA — «3aYTCHO», «HE 3aUTCHOY;

ZKHPHBIM IPH(PTOMBBIIEICHA T YACTh KOMIIETEHIIIH, KOTOPask HOPMHEPYETCS B X0/ H3yUCHHs JaHHOM JUCIIHILIHHEL
(ecJi KOMIIETEHIIMS OCBAHBACTCSI OJIHOCTBIO, TO (PAarMEHTHI)

¥ 5tan hopMHEpOBAHUS KOMIETEHIMH BhIOGHpaeTcs o .2 PIIJ[ u yuebHOMY miaHy (HAYaTbHBIA — €CIH HET Mpelie-
CTBYIOIMX AMCIMIUINH, UTOTOBBII — €CIIM HET MOCIIEAYIONNX AUCIMIUIMH (WM KOMIIETEHIMsI He ()OPMUpYETCS B XOJe
npakTuky win ['MA), mpomexyTouHblii - Bce Apyrue.)
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3TunoBbie KOHTPOJIbHBIE 32JaHUS VIS IPOBeIeHU MPOMEKYTOYHOIM aTTecTAlMM.

a) Borpochl 1Sl OLlEeHKH 3HAHMA, YMEHUIl M HABBIKOB, C(POPMHUPOBAHHBIX y CTY/JAEHTA

nmo komnerennuu INK-1:

KakoBbl OCHOBHBIE OTINYHS KUAKOCTH OT TBEPABIX TEN U ra3oB?

UYro Takoe BSI3KOCTh KUJKOCTH?

Peonorunueckas xapakrepucTuka kuakoct. Knaccudukanus KuakocTeil.

ITouemMy BSI3KOCTB Ta30B C POCTOM TEMIIEPATyphl YBEIHMUNUBAETCS?

KakoBa cBsI3b MEXy MOAYJIEM YIPYTOCTH U KO3(D(PUIIMEHTOM 00BEMHOT0 CoKaTUs?
KakoBa mpupona siBieHHs] MOBEPXHOCTHOTO HaTspkeHUs? KakoBa pasMepHOCTH KO3 (-
bunueHTa MOBEpXHOCTHOTO HATSKEHUS?

7 Yo cnexyer NOHMMATH IIOJ1 JaBIEHUEM HACBILIEHHBIX 1apOB?

8 Kakoe nBukeHue Ha3pIBACTCSA YCTAHOBUBLINMCS?

9 Kakoe n1BmXeHHE Ha3bIBACTCSI HEYCTAaHOBUBIIMMCS?

10 B xakom ciyuae JIMHUS TOKa U TPACKTOPUS COBIAAIOT?

11 Yewm oTiiMyaeTcs IBUKCHHUE KUIKOCTH OT TBEPAOTO Teia?

OO WN B

0) Bonipochl 111 OLleHKH 3HAHMA, YMEHM M HABBIKOB, C(POPMUPOBAHHBIX y CTYJIEHTA

o komnerenuuu IMK-3:

~No ok~ W -

©

10
11
12
13
14
15
16
17

18

19

[Tosicuure mpunuun aeiictsust Tpyoku [Tuto-Ilpanarns

B uem npuHuun aelictBus pacxonomepa ¢ corioM Bentypu?

KakoB npuHiumn neicTeus poramerpa’?

KakoBbl MeTOBI OOPHOBI C THAPABINIECKAM yaapom?

['ne cnenyer ycranaBiauBaTh apoccens: "no" uium "nocne" Hacoca u nouemy?

B ueM cocTouT OCHOBHOE JOCTOMHCTBO BHUXPEBOTO HAacOCa MO CPaBHEHHUIO C IEHTPO-
OeXKHBIM?

7 Kak moctuub TpeOyeMoll paBHOMEPHOCTH MOJAa4Yd MPU HCIOJIb30BAHUHU IMOPIIHEBOTO
Hacoca?

OO WN

Ilepeuens 6onpocoe Kk 3auemy:

B yeM 3akitogaeTcsi rUnoTe3a CIIOUIHOCTH KHUJIKOCTH?

KakoBbI OCHOBHBIE OTJIMYHS KHUJIKOCTH OT TBEPJIBIX TN U Ta30B?

Yo Takoe BA3KOCTb KUIKOCTHU?

Peonornueckas xapakrepucTuka xuakoctu. Kiiaccuduranms KuaKocTen.

[Touemy BSI3KOCTH Ia30B ¢ POCTOM TE€MIIEpaTyphl YBEIMYUBAETCS, a XKUIKOCTEN nagaer?
KaxoBa cBs3b MeXIy MOyJIEM YIPYTOCTU U KOA(PPUIIMEHTOM 0OBEMHOTO CKATHS?

KakoBa nmpupoja siBlIeHus MOBEpXHOCTHOTO HaTshkeHHus? KakoBa pazMepHOCTh K03 duueH-
Ta MIOBEPXHOCTHOTO HATSHKCHUS?

Yro ciexyeT MOHUMATH MO JaBIEHUEM HACBIIIEHHBIX TapoB?

Kakoe nBukeHne Ha3bpIBACTCS yCTAaHOBUBIIMMCS ?

Kakoe nBukeHne Ha3bIBaeTCA HEYCTAaHOBUBIIIUMCS ?

B xakowm ciydae JTHHUS TOKa M TPACKTOPHUS COBIIAIAl0T?

YeM oTiMyaeTcs IBUKEHHE )KUIKOCTH OT TBEpAOro tena?

KakoB reomerpuveckuii (KHHEMaTHYECKUI ) CMBICT OUy/OX?

KaxoB reomerpuuecknii (KHHEMaTHYECKHUI) cMBICIT OUy/OY + Ou,/OX?

KaxoB reomerpuuecknii (KHHEMAaTHYECKUIT) CMBICT OUy/OX — OUx/OY?

Kak paccunrath 00beMHBII pacxoa Q depes Mponu3BOIBHYIO MOBEPXHOCTH? PazmepHocTh Q?
JlaiiTe orpeneneHue KUBOTO CEYCHUS, PAcXoja >KUIKOCTU U CPEIHEH MO KUBOMY CEUEHHUIO
CKOpOCTH.

Kakoii ¢pusnueckuil cMbICT UMEIOT cllaraeMble B YpaBHEHUH JJIsl pacyeTa YCKOPEHUS MpH U3-
BECTHOM T10JIE CKOPOCTEM?

Kakoii 3aK0H JIeXHUT B OCHOBE BBIBOJ[A YPAaBHEHHsI HEPA3PBIBHOCTU?
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Kakoii ¢pu3nueckuii CMBICI UMEIOT cllaraeMble B ypaBHEHHH HEPA3phIBHOCTH B MHTETPAIbHON
dbopme?

Kakue cuiibl OTHOCSTCS K MacCOBbIM M MOBEpXHOCTHBIM? Kakue BHUbI HaNpsHKEeHUH IeHCT-
BYIOT B )KHJKOCTH?

Uem oTiiMyaeTcs HAIIPSHKEHHOE COCTOSIHUE IBUKYIIEICS )KUKOCTH OT MOKOosIencs?

Yrto Ha3bIBAETCS DKBUIIOTCHIIMAIBLHON IIOBEPXHOCTBIO U B KAKOM Ka4e€CTBE OHA HCIOJIb3YETCS
IIPU PELIEHNHU IPAKTUYECKUX 3a/1a4?

KakoBa maremaruueckast GopMyIupoBKa 3aKOHA COOOLIAIOIINXCSI COCY10B?

KakoBa sHepreTuueckasi MHTEpIpETalsi OCHOBHOTO YPaBHEHUS FMAPOCTaTUKU?

Yro ciexyer NOHUMATH MO a0COIIOTHBIM, U30BITOYHBIM U BAKYyMETPUUYECKUM JaBJIeHHEM?
B kakux ciyyasix II0CKOCTh NIb€30METPUUECKOI0 HAIloOpa pacIoJiaraeTcsl BbILIE U HUXKE CBO-
00THOM TTOBEPXHOCTH TTOKOSIIICHCS YKUIKOCTH?

B kakom ciydae Hapylaercs TMIpOCTaTUUYECKUM 3aKOH paclpelesIeHUs JaBICHUN B KUBOM
cedyeHun?

HazoBure cocraBisioniye peakiiuy CTEHKU Ha JIBUKYILYIOCS KUJKOCTb.

Kak paccunraTh CHly 1aBiI€HHUS Ha IIJIOCKYIO CTEHKY?

B kakom ciyuyae LHEeHTp TSDKECTH M LIEHTP J1aBJICHUs COBIAAI0T?

Kak onpeznenstorcs cOCTaBIISIIOIIME CUIIbI 1aBJICHUS MTOKOSIIEHCS )KUIKOCTH Ha KPUBOJIMHEN-
HYIO IOBEPXHOCThH?

Yro Takoe Teno naBaeHusn?

KakoBa ¢usunueckas npuposaa cuiasl Apxumena?

®usnueckuil cMbica unciia PeitHonbaca? Uto xapakrepusyer KpUTHUECKOE YUCiIO PeiiHOMb 11-
ca?

Kakoe TeueHue Ha3bIBaeTCs JJaMUHAPHBIM, TYpPOYyJIE€HTHbIM?

KakoBbl OCHOBHBIE XapaKTEepHbIE YEPThI TYPOYIECHTHOIO JBUKEHUS?

Ha3zoBuTe OCHOBHBIE JIOMYILEHUS JIeKaT B OCHOBE JBYXCIOWHOW Mozenu TypOyJIeHTHOro mo-
TOKA.

Yro xapaKkTepusyeT JMHaMHUYECKasi CKOPOCTh IOTOKA U ITOCPEACTBOM KaKHMX I1apaMeTpOB OHA
omnpenensiercs?

Yro Ha3pIBaeTCsA NOTPAaHUYHBIM CI0EM?

Kakumu BennumHaMu onpeesnsercs TOAMMHA BA3KOT0 TOACI0s?

Yro cieayer NOHUMATh MO/ IUCCUTIAUEN dHEprun?

Hanucats ypaBHenne HaBbe-CTokca B mpeoOpa3oBaHHOM BUJE NMPUMEHHUTENBHO K YCTaHO-
BUBIIEMYCs JJaMHHapHOMY TedeHnto Kyarra, eciiu dp/dx<0.

KakoMy 3akoHy MoguuHSAETCs pacnpeaeseHue JOKaJIbHOU (MECTHOW) CKOPOCTH MO CEYEHHUIO
WIMHAPUYECKON TPpyObI P JaAMUHAPHOM PaBHOMEPHOM JBHKEHUH?

Kak pacnpenensioTcst KacaTeabHble HAIPSKEHUS TI0 CEUYEHUIO0 TPYObl IPU JJaMHUHAPHOM paB-
HOMEPHOM JIBUKEHUU?

HamucaTth rpanuyHble ycIOBHsS HMPUMEHUTENBHO K YCTAHOBMBILEMYCS JIAMUHApHOMY Teue-
HUIO KHUJIKOCTH B IUIOCKOM KaHaJIe.

KaxoB ¢usndeckuii cMbICIT yucen moaoous?

KakoBbI OCHOBHBIE TOCTOMHCTBA TEOPUH 110100157

B kakux ciaydasx ucnosib3yeTcsi NpuOIMKEeHHOE MOIETUpOBaHUE?

KakoB ¢u3udeckuit cMbIcn ypaBHeHUs! bepHysun u ero ciaraeMsix?

KakoB ¢usnueckuii cmpicn kordpunmenta Kopuonuca?

KakoB ¢usuueckuit cmbicn kod¢punuenta byccunecka?

MosxeT 511 ObITh HTHEPLMOHHBIN HAMOp OOJIbIIIEe, MEHBIIIE WU PaBEH HYIIIO?

EcTb 1M pa3HHMIIa B MOHATUAX '"THIpOCTaTHUECKUHU' Hamop M "mbe3oMeTpuueckuil" Hamop?
Ecnu ectp, TO B yeM ux paznuuue?

Yro creayer NOHUMATh 0] MECTHBIM COITPOTUBIIEHUEM U KaK PacCYUTATh IOTEPU SHEPTUU?
Yro crneayeT NOHUMATh MOJ KBaAPATUYHBIM 3aKOHOM COIIPOTUBIICHUS?

Kak paccunrtaTe noTepu JaBiaeHUs 110 AJIUHE?
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Yro nmpeacTaBisioT co60it K03 (HUIIMEHTHI UCTEYSHUSA?

[Tosicaute mpuHIUn AeiicTBus TpyOku [luto-IIpanaTis.

B uem npuHnun aeiicteus pacxopomepa ¢ corsoMm Benrypu?

KakoB npuHiumn neicreus poramerpa’?

KakoBbl OCHOBHBIE NMPUYMHBI BOSHUKHOBEHHUSI BTOPUYHBIX TEUEHUU B JABMXKYIIEHCS KHIKO-
ctu?

KakoBbl MeTOIBI OOPBOBI C THIPABINYECKUM yAapom?

['ne cienyer yctaHnaBinuBarth Apoccenb: 10" win "mocne" Hacoca u nouemy?

K xaxomy THIy oTHOCHTCS LIeHTpoOeXHbIH Hacoc? IIpuBennuTe cxemy HEHTPOOEKHOTO HACO-
ca.

Kakoga 3aBucumocts H=f(Q) as eHTpoOeKHOT0 Hacoca.

Hasunavenue u Buz 3aBucumoctu N=f(Q) asst eHTpoOeKHOTo Hacoca.

HazoBute criocoObI peryarpoBaHus IPOU3BOIUTEIHLHOCTH HEHTPOOCIKHOTO HAacoca.
Hasnavenue u Buj 3aBucumoctu Ah,,, =f(Q) rienTpobexHoro Hacoca.

K kakoMy Ty oTHOCHTCS BUXpeBoi Hacoc? IIpuBeauTe cxemy BUXpPEBOro Hacoca.

Kakosa 3aBucumocts H ot Q 1151 BUXpeBoro Hacoca?

B yem cocTouT OCHOBHOE JOCTOMHCTBO BUXPEBOI'0 HACOCA MO CPABHEHUIO C IIEHTPOOECKHBIM?
Haiinure pabouyro Touky Ha xapakrepuctuke H=f(Q) BuxpeBoro Hacoca npu peryJinpoBaHHH
€ro MPOU3BOJUTENHFHOCTU APOCCENUPOBAHNEM, OalITaCHPOBAHUEM.

K kaxomy Ty OTHOCHUTCS MOpIIHEBOM Hacoc? [IpuBeauTe cxemy NOPIIHEBOIO HACOCA.
Kakosa 3asucumoctsh H=f(Q) my1st mopurHeBoro Hacoca?

Haiinute pabouyto Touky Ha xapakrepuctuke H=f(Q) mopiiHeBoro Hacoca mpu peryaupoBa-
HUU MPOU3BOAUTEIHLHOCTH OaiIacCHpOBaHHUEM.

Kak noctuub TpeGyeMoil paBHOMEPHOCTH 101aYU MPU UCIOJIb30BaHUU ITOPILIHEBOTO Hacoca?
[IpuBeauTe NTPUHIMINAIBHYIO CXEMY IUTYHKEPHOTO Hacoca.

Haiinure pabouyio Touky Ha xapakrepuctuke H=f(Q) rmiymkepHOro Hacoca mpu peryaupo-
BaHUU NIPOU3BOAUTEIHLHOCTH OalacupOBaHUEM.

[TpuBenuTe NPUHLIMITHANBHYIO CXEMY MEMOPAHHOTO Hacoca.

Kakosa 3aBucumocts H=f(Q) mist meMOpaHHOTO Hacoca.

HazoBure crioco0b! peryaupoBaHust IpOU3BOJUTEILHOCTH MEMOPAHHOTO Hacoca.

K kakomy THIy OTHOCHUTCA LiecTepeHHbIN Hacoc? IIpuBennTe cxeMy IECTEPEHHOrO Hacoca.
Kakogsa 3aBucumocts H=f(Q) a1 mecrepeHHoro Hacoca?

HazoBure crioco0s! peryiupoBaHusi IPOU3BOJUTENBHOCTH IECTEPEHHOI0 Hacoca.

Haiinure pabouyro Touky Ha xapakrepuctuke H = f(Q) mectepeHHOr0 Hacoca mpu peryaupo-
BaHUU NIPOU3BOAUTEIHLHOCTH OalTacHpOBaHUEM.

KakoBa 3aBUCHMOCTB pacxo/ia »KMJIKOCTH OT pacxojia rasa /i s3paudTHOro Hacoca.
OcHoBHbIe TapaMeTpbl KommpeccopHbix MamuH (KM) 1 ux xapakrepucTuka.
Knaccudukanus K.M.

WNuaukaTopHas nuarpamma nopiiaHeBoro kommnpeccopa (I1K) u ee HazHadyenwue.

HazoBuTe 0CHOBHBIE 3aKOHBI, OMMUCHIBAIOIIHE Tporiecc cxaTusi B KM. B kakom ciydae pabota
CKaTUsi MUHUMaJIbHA?

[TokazaTe Ha nHAUKaTOpHOM quarpamme [1K BausiHue o6Bema MepTBOTO MpocTpancTa (MII)
Ha €ro nojauvy.

Kak m3aMeHuTCs MHAMKATOpHAsl IuarpaMma IpH peryiupoBaHuM mnpousBoautensHocTtd [1K
n3meHeHuem MII?

Yem otnnyaercs [1K ot nopmneBoro Hacoca (ITH) u mouemy?

N3 KakuX COCTaBISIOMINX COCTOMT KOO(PPUIIMEHT MOJIa4M U YTO OHU XapaKTepU3yroT?

K ueMy npuBOINT yCTaHOBKA XOJIOAWIBHHKA B AByXcTyneHpuaTom [1K?

[Tepeuncnure OCHOBHBIE CIOCOOBI peryaupoBaHus mpousBoauTensHocTH [1K.

W3 xakoro ycioBusi BBIOMPAETCs Py, B MHOTOCTYNeHp4aToM T1IK?

KakoBbl OCHOBHBIE OCOOCHHOCTH B pabOTE MOPILIHEBOTO BaKyyM-Hacoca?

100 KakoBa nHAMKAaTOpHAs IUarpaMMa MOPITHEBOTO BaKyyM-HAacoca, CHa0)KEHHOTO TIEPemyCcKoM?
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101
102
103
104
105

106
107
108

JlocTOMHCTBA ¥ HETOCTATKHA BOJOKOJIBLIEBOTO BAKyyM-HAacOCa.

[IpuBeanTE MPUHUMIUAIBHYIO CXEMY IUIACTHHYATON KOMITIPECCOPHON MAIIIMHBI.

KakoBo Ha3Ha4YeHME MJIaCTUHYATONH KOMIIPECCOPHOMN MallluHbI?

HazoBuTe npenMyiecTsa 1 HEIOCTATKU IIJJACTUHYATONW KOMIIPECCOPHOM MAalllUHBI.

Kak u3mMeHuTCa MHAMKATOpHAs AMarpaMMa INIaCTUHYAaTOM KOMIIPECCOPHOM MAILMHBI, €CIHU Py
# pi?

KakoBa 3¢ (pekTHBHOCTB MIIACTMHYATON KOMIPECCOPHOIN MalIMHBI 110 cpaBHEeHUIO ¢ [1K?
[TpuBenxuTEe NPUHINIINAIBHYIO CXEMY BOJOKOJIBLIEBOIO BaKyyM-HACOCa.

HasoBute npenmyIiecTsa U HEJOCTAaTKU BOJOKOJIBLIEBOIO BaKyyM-HacocCa.

K 3adery nomyckaroTcsi CTYACHTHI, BBIIOJHHBIINE Bce (OpMBI TeKymiero koutpois.Ilpu

caayde 3a4€Ta, CTyACHT I10JIYy4acT JBa BOIIpOCa U3 IIEPCUHA, IIPUBCACHHOI'O BBIIIIC.

Bpems noaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI — 10 30 MUH.

4AMeToanuyeckne MaTepuajbl JJis oNpeaeleHus NMpPouelyp OLeHMBAHUSI 3HAHMMH, yMe-

HHUH, HABBIKOB M (WJIH) ONBITA [eATEJbHOCTH, XapaKTePHU3YWIIUX 3Tanbl (POPMUPOBAHUS
KOMIIETEHIIMIA.

CTII

HpOMC)KYTO‘-IHaFI arTecTanus 1Mo JUCHUIIIIMHE IMTPOBOAUTCA B COOTBETCTBUM C Tpe60BaHI/I$IMI/I

CTO CIIoI' TU(TY) 016-2015. KC YKB/. [opsimok nmpoBeeHUs 3a4€TOB U 3K3aMEHOB.
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