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1. Ileau ocBOeHMS TUCHMIIIMHBI.

K ocHOBHBIM neJIsIM OCBOCHUA JUCHHUIIIINHBI ((FI/II[paBJ'II/IKa U TUAPOITHCBMOIIPHUBOI» CIICAYCT OTHCCTH!

- @OpMHpOBaHI/IC 3HAaHUMM O 3aKOHaX U COBPCMCHHBIX MATCMATHYCCKHUX 3aBUCHUMOCTAX OIIMCBIBAIOIIUX (1)I/IBHII€CKI/I€
IMPOLCCChI, MPOUCXOIAINNC B ITIOTOKAX )KI/II[KOCTeﬁ N Ta30B, U HCIIOJIB30BAHUC 3THX 3dKOHOB H 3aBUCUMOCTEH IJIA pCIICHUA
TCXHUYCCKHUX 3a1a4,

- (I)OpMHpOBaHHe 3HAaHUU O COBPCMCHHBIX 00BEMHBIX TUAPABIIMYCCKUX W IMHCBMATHYCCKHX IIPUBOAAX H (l)I/ISI/I‘IeCKI/IX
IMponecccax, MPOUCXOIAUX B THAPOMAIIIMHAX, TUAPOAIIIIapaTaX U APYTUX THAPABIMIYCCKUX YCTpOﬁCTBaX, a4 TaKXKC UCIIOJIb30BaHHUC
ATUX 3HAHUM JJI1 pCIICHUS TCXHUYCCKUX 3a1a4.

K ocHOBHBIM 3agadaM OCBOCHU JUCLHIIIIMHBI ((FI/II[paBJ'H/IKa N TUAPOIIHCBMOIIPUBOI» CICAYCT OTHCCTHU!

— OBJIAICHUC OCHOBHBIMH IIPUHOUIIAMHU N 3aKOHAMUA TCOpGTPI‘-I@CKOﬁ ITHApPaBIMKH, a4 TAKKC OCBOCHHUC Ha 0ase THUX 3aKOHOB
MCTOJ0B HUCITIOJIB30BaHNA PACUCTHBIX 3aBUCUMOCTEH HpﬁKTH‘ICCKOfI THAPABIMKHA U IIHCBMATHUKH,

— U3YUCHHC yCTpOﬁCTBa " IIPUHIOAIIOB pa60TBI QJICMCHTOB I'MIpaBJIMYCCKNX U ITHCBMATUYCCKUX CUCTCM, MCITIOJIb3YCMbBIX Ha
HAa3C€MHBIX TPAHCIIOPTHO-TCXHOJOIHYCCKUX CPCACTBAX, A TAKIKC MCTOAOB UX PACUCTa,

— U3YUCHHUC YCTPOﬁCTBa " IIPUHIOUIIOB pa6OTBI I'nApPpaBIMYCCKHUX U IIHCBMATHYCCKUX CHUCTCM, HMCIIOJIb3YCMbIX Hd HAa3CMHBIX
TPaHCIIOPTHO-TCXHOJOTHYCCKHUX CPCACTBAX, a4 TAKIKC MCTOAOB PACUCTa UX PCIKHMOB pa6OTBI.

2. Mecrto nucuuninnbl B cTpykrype OIl cnenuaabHOCTH.

Hucnunnmna «['uapaBiavka ¥ TUAPOITHEBMOIIPUBOIY SIBISETCS OJHOM M3 OOIIETEXHUYECKUX AUCITUIUIMH U OTHOCUTCS K
pasneny 6a30Boi yacTH «JIUCIUMTUIMHBI crienuanu3anumy oopasoBarenbHoi nporpammbl biioka 1 (b.1.1.30).
HucunminHa «['uapaBiavMka W TUAPOIMHEBMOIIPUBOI» B3aUMOCBSI3aHA JIOTMUECKM U COJIEPKATEIbHO-METOJAMYECKU CO
cnenytommmu aucturraamu OlT:

B 6azoeoti wacmu 610xa Bl :
— MaremMaTuka;
— dusuka;
— TeopeTnueckas MEXaHUKa,
— Teopusa MexaHU3MOB U MalllvH;
— Jleranu MalvH 1 OCHOBBI KOHCTPYUPOBAHMUS;
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— TepMoanMHaMuKa U TEIJIONEPENAYA;
— YCTpoiicTBO aBTOMOOWIISL M TPAKTOPA;
— KoHcTpyKiust aBTOMOOWIISL U TPAKTOPA;
— KoHcTpynpoBaHue 1 pacueT aBTOMOOUIISL M TPAKTOPA;
— WcnblTaHus aBTOMOOMIISL M TPAKTOPA;
— Teopust aBTOMOOUIIS U TPAKTOPA;
— ABTOMATHYECKUE CUCTEMbI ABTOMOOUJISI U TPAKTOPA;
B sapuamuenoii uacmu 6aoxa b1:
— OCHOBBI MH)KMHUPUWHTA;
— DHEpreTUYecKue YCTaHOBKU aBTOMOOMJIEN U TPAKTOPOB;
— OCHOBBI HAYYHBIX HCCIIENOBaHUM;
B uacmu 6noka b1 «/[ucyunnunst no estoopy»:
— MaTteMaTnyeckoe MOJIETUPOBAHNE TEXHUYECKUX CUCTEM;
— Cnenmann3upoBaHHbBIN NOIBUKHON COCTAB;
— CnenmasibHbIE TPAHCIIOPTHBIE CPEACTBA;
— KoHcTpykiust ObICTPOXOAHBIX T'YCEHUYHBIX MAILUH;
— KOHCTpYKIMSE MHOTOLIENEBBIX TPAHCIIOPTHBIX CPENICTB;
— Teopust OBICTPOXOIHBIX T'YCEHUYHBIX MAIlINH;
— Teopust MHOTOLIENIEBBIX TPAHCIIOPTHBIX CPEACTB;
— KoHcTpynpoBaHue U pacueT KOJIECHBIX U TYCEHUYHBIX TPAHCIIOPTHO-TATOBBIX MAILIWH;
— IIpoekTupoBaHue KOJECHBIX U T'YCEHUYHBIX TPAHCIOPTHBIX CPE/ICTB.

3. IlepeveHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS MO IMCUHUILINHE, COOTHECEHHbIE C IIVIAHMPYEMbIMHU pe3y/ibTaTaMu
0CBOCHHS 00pPa30BaTe/IbHOI MPOrPaMMBI.
B pe3ynbrare OCBOCHMSI AUCHUIUIMHBI Y OOydaromMXcs (GOPMHUPYIOTCA CIEIYIOUME KOMIETEHIMH W JIOJKHBI OBITh
JOCTUTHYTHI CIEAYIOIINE PE3YIbTAThl 00YUEHHS KaK 3Tan (POPMUPOBAHUS COOTBETCTBYIOIIMX KOMIETEHIIHIA:
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B pe3yabTare ocBOeHUs

Konlfr?éITeH o0pa3oBaTeJIbHOM } IlepeyeHb NIAHUPYEMBIX Pe3yJbTATOB
— NporpamMmMbl 00y4arouiuiicst 00yuyeHus1 0 TUCHUILINHE
OJIKEH 00J1a1aTh
I1K-2 CIOCOOHOCTBIO IIPOBOJIUTH | 3HATh:
TCOPETUYECCKUEC U ® (OCHOBHbBIE TUAPaBINYECKUE 5
DKCIIEPUMEHTAIILHBIE HAay4HBIE [THEBMAaTUYECKHE YCTPOMCTBA,
HCCIICAOBAHUA 110 IIOMCKY H HCIIONIB3YEMBIC HA Ha3€MHBIX TPAHCIIOPTHO-
IIPOBEPKE HOBBIX uaen TEXHOJIOTUYECKUX  CPEACTBAX, METOMBI
COBEPILLEHCTBOBAHMS HCCIIEN0BAHUSA 51 pacyera 50,4
Ha3E€MHBIX TPaHCIIOPTHO- KWHEMaTUYECKUX 5 JUHAMHAYECKUX
TEXHOJIOTUYECKUX CPENCTB, UX XapaKTEpUCTUK
TEXHOJIOTUYECKOT'O yMeThb:
00OpyIOBaHUS M CO3JAHHA ® I[IPOBOAUTH pacyeTbl THUAPABINYECKUX U
KOMILIEKCOB Ha uX 0ase MHEBMAaTUYECCKUX MAalllUH, allaparoB Hu
JIPYTUX YCTPOUCTB, IPUMEHSS CTaHIAPTHBIC
METO/IbI M IPUKJIAIHBIE IPOrPaMMBI pacueTa
y3JI0B, arperaToB U CUCTEM aBTOMOOWIEH U
TPaKTOpOB
BJIAJETh:
® METOJaMHU TEOPETHUECKOTO U
DKCHEPUMEHTAIILHOTO UCCIIEJOBAHUS,
MO€ET IIPOBOAUTH aHAJIN3 BAPUAHTOB
TEXHUYECKUX PEUICHUI U HAXOIUTh
OINTUMAaJIbHbIE BApUAHTEI
[ICK-1.4 | cmocoOHOCTBIO pa3pabaThiBaTh | 3HATH:
KOHKPETHBIC BapUaHThI ® (OCHOBHBIE 3aKOHBI, OMIIUPUUECKUE
perenust npobiem 3aBUCUMOCTHU U METO/IbI pacuera,

MIPOU3BOJICTBA, MOJEPHU3ALUU
U pEeMOHTa aBTOMOOWIEH u
TPaKTOPOB, MPOBOANTH AHAIINU3
ATUX BAPUAHTOB,

HCIIOJIb3YCMBIC B MCXAHUKC KUIKOCTU U
rasa, OCHOBHBIC TUAPABINYCCKUC u
IMHCBMATUYCCKHUC yCTpOﬁCTBa,
HCIIOJIB3YCMbIC HAa HA3EMHBIX TPAHCIIOPTHO-
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OCYILIECTBIIATD TEXHOJOTMYECKUX  CpPEACTBAX,  METOJbI

IIPOrHO3UPOBAHUE UCCIIEI0BaHMS u pacueta ux

IIOCJIEACTBUH, HaXOAUTb KMHEMaTUYEeCKUX u JTMHAMAYECKUX

KOMIIPOMHUCCHBIE DPELICHUs B XapaKTePUCTHK

YCIOBHSAX yMeThb:

MHOTOKPHUTEPUATbHOCTH u ® pemaTth TEOPETUYECKUE M IpaKTHYECKHUe

HEOIIPEIEIIEHHOCTU 3aJjaud, MCIOJIb3YSl 3aKOHBl M pacyeTHbIE
METOJbl ~ TUAPOMEXAHUKH,  I[POBOJUTH

pacueTsl IO ONPEACIICHUI0 BaXHEUIINX
KPUTEPUEB, XapaKTepHU3ylolux padboTy
TMJIPaBIMYECKUX M ITHEBMATUYECKHUX
MalIMH, allapaToB U IPyruX yCTPOUCTB
BJIAJIETh:
METOJIaMU MaTeMaTUYECKOT0 MOJIEINPOBAHUS IS
IIPOBEJICHUS aHAJIN3a ITPOLIECCOB, TPOUCXOALINX
B [TIOTOKAX >KMJIKOCTEH U ra3oB, METOIaMU
aHanu3a paboThl THPABIMUYECKUX U
ITHEBMAaTUYECKUX CUCTEM TPAHCIIOPTHO-
TE€XHOJOTMYECKHUX CPEICTB, MO3BOJISIOUIMMHU
OLICHUBATh UX TEXHUYECKUN YPOBEHb U
NEePCIEKTUBBI IPUMEHEHHs] Ha aBTOMOOMIISIX U
TpaKTOpax

4. CTpyKTypa U CofepKaAHUE TUCIUILIHHBI

OO0mmast Tpy10eMKOCTh AUCITUIUIMHBI COCTABIIACT 4 3a4eTHBIC €AUHUIBI, T.¢. 144 akageMuyecKkux 4acoB (M3 HUX 72 4acoB
ayIMTOPHOU PabOTHI U 72 4aCOB CAMOCTOATEILHON pabOTHI CTY/ICHTOB).

Ha BTOpOM Kypce B YETBEPTOM CEMECTPE BBIAEISETCA 2 3a4€THBIE €IMHULIBL, T.€. 72 akageMuyecKkux 4aca (u3 Hux 36 daca
ayJIMTOpHOU paboThl U 36 YaCOB — cCaMOCTOsITENbHAs! pad0Ta CTYJEHTOB).

Ha tperbeMm Kypce B ISTOM ceMeCTpe BBIIEISETCS 2 3a4eTHbIC €AMHMIIBI, T.€. 72 akaJeMUYecKux yaca (M3 HUX 36 yac
ayIMTOpHOU paboThl U 36 YaCOB — cCaMOCTOsITENbHAs! pad0Ta CTYJEHTOB).
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CrtpykTypa U coaepkaHue AUCHUILTUHBI «[ uapaBiuka v TUAPOMHEBMONPUBOI) MO CPOKAM M BHAaM pabOThl OTPAKEHBI B
[Ipunoxenuu 1, nepedenn 1abopaTOpHBIX padboT npuBeAeH B [IpuiioxkeHnu 2, a TeMaTuka NpakTUYECKUX (CEMUHAPCKUX ) 3aHATUN
B [Ipunoxenun 3.

Coaep:xanue pa3e0B TMCHHUILIMHBI
YerBepThlil ceMecTp
BBenenue.

Kuakocts u ra3. Cuibl, AEUCTBYIOMIME B )KUAKOCTH. [ mapocTaTnueckoe naBieHUe. ENMHULIBI 1 CUCTEMBI U3MEPEHUS TABJICHHUS.
CBoMNCTBA )KUOKOCTEN U T'a30B.

I'mapocraruka.

CgotictBa naBieHusi. OCHOBHOM 3aKOH THAPOCTATUKHU. Y paBHEHUE Dijiepa. MeToasl usMepenus napiaeHus. Cuma, 1eicTByromas
Ha IUIOCKUE CTeHKH. Cuibl, EWCTBYIONIME HA KPUBOJMHEUHbIE CTEHKU. [InaBanue Ten. OTHOCHUTENBHBIA MOKOW JKHIKOCTH B
JIBUKYIIMXCS cocyaax. [IpamMonrmHerHoe U BpalllaTeibHOE JBUXKEHHUE COCY/IOB.

OcHoBHbIE 3aKOHbI KHHEMAaTHKH U AHHAMHUKH KUAKOCTH.

OcHOBHBIC TIOHATHS U OmpeniesicHud. PeanbHas u uaeanbHas x)kuakoctu. OgHOMEpHbIe TeueHus. Pacxoq u ypaBHEHUE pacxo/10B.
VYpaBHEeHUsT HEPA3PHIBHOCTU. Y PAaBHEHUS JBUKEHUS UJICAIbBHOW W PEAIbHOM KUJKOCTH B HampsbkeHUsx. OOOOIIEHHBIH 3aKOH
Herotona. YpaBuenust HaBbe-Ctokca. YpaBHenue bepHymu s uneanbHoit sxuakocti. CriocoObl u3MepeHus HanopoB. TpyOka
IIuto mys 3aMepa CKOPOCTHBIX HAIlOPOB B IOTOKAaX XUAKOCTH W Ta3a. YpaBHEHHME DbepHy/M Mg peasbHOM KUIKOCTH.
DKCIiepUMEHTalbHasA U T€OMETpUYECKas WUIIOCTpalus ypaBHeHUs bepHymin. JIMHUS MOJHOTO HAmopa W MbE30METPUYECKas
munus. Koadgdunments: Kopuonuca. OCHOBHBIC BUIBI THIPABIMYECKUX MOTEPh U (HOPMYIBI JUIsl UX ompeneneHus. Meroauka
pacdyeTa OJHOMEPHBIX TEUYCHHH B TpyOax. ['mapomnHamuueckoe Mmojo0ue MOTOKOB KUAKOCTH W ra3za. Kpurepuit momoOus
Pettnonpaca. Pexxumel Teuenns. KaButanimoHHoe TeUeHHE B JKUIKOCTH.

I'mapaBianyeckne CONPOTUBJICHUS.
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JlamunapHoe TeueHue. JlamuHapHOoe TeueHHe B KpyribiX TpyOax. CpenHsas ckopocTh, koddduuuent lapcu u xosadpdumment
Kopuonuca. JlaMuHapHoe TeueHHe B HEKpYIJbIX TpyOax. OcoOble ciiydyaw JaMHHApHOro TeueHus. TypOyJeHTHOE TedeHHE.
OCHOBBI T€OpUH MOTPAHUYHOIO ciosi. TypOyJeHTHOE TeUeHHME B IVIaJIKMX M IIepoXoBaThix TpyOax. TypOyneHTHOe TeueHue B
HEKpYyTJIbIX TpyOax. MecTHbie compoTuBieHus. BuxpeoOpa3oBaHuss B MECTHBIX CONPOTUBIICHUAX W KBaJpaTHYHBIC TOTEPH.
Pacmmpenne motoka. Teopema bopna. Cyxenue notoka. IloBopor moToka. B3zammHOoe BIMSHHE MECTHBIX CONPOTHUBIICHHIA.
KomOuHupoBaHHbIE MECTHBIE CONPOTHBIECHUS. MeCcTHbIE CONPOTHBIEHHUS NpuU OONBIIMX W MajblX uYuciax PelHombiaca.
Hcteuenne. Mcreuenue B atmocdepy. Mcreuenue mon ypoBeHb. VMcreueHne nmpu HecOBEpIIEHHOM CKaTHH. VcredueHus yepes
HaCaJIKH.

PacueT Tpy0OnpoOBOI0B.

Pacuet npocThix TpyOONpoBo10B. XapaKTepUCTHUKa MOTPEOHOTO HAlopa U XapakTepucTuka TpyoonpoBoja. CoelMHEHHE MPOCTHIX
TpyOonpoBo10B. ClIOKHBIA TPyOONpPOBOJA. YUeT TMAPOJBUTATENICH TP pacuere TpyoorpoBosoB. TpyOompoBoa ¢ HACOCHOM
nogauei. ['padoananuTuyeckuii METOJ pacueTa CJIOKHBIX TPYyOOTPOBOIOB U ero peanuzanus Ha DBM. ['uapaBnuyeckuii yaap B
TpyOOIPOBOIAX.

IIsTeIil cemecTp

OcHoBHBIE CBCACHHUA O TUAPO- U MHEBMOCHUCTEMAX.

['mapaBnuyeckne W MHEBMaTHYecKue cucrtembl. OOmme moHATHS u  onpeneieHus. OCHOBBI pacueTa TpyOOIpPOBOIOB
TUJIPABIINYECKUX Y THEBMATUYECKUX CUCTEM.

anpaBnnqecmle MallluHbI.

OcHoOBHBIE TIOHATUSA W onpezaeneHus. JluHamudeckue Hacochl. LIeHTpOoOeXHBIH HACOC: YCTPOMCTBO W TPHUHIMI PaOOTHI.
TpeyronsHuk ckopocteit. OCHOBHOE ypaBHEHHE IEHTPOOEKHOTO Hacoca (YpaBHeHue Ditepa). XapakTepUCTUKA IIEHTPOOESKHOTO
Hacoca. XapakTepUCTUKU JPYTUX JIOMACTHBIX HACOCOB. Teopus MoJI00Ms JOMACTHBIX HAcocoB. JlomacTHblE THMAPOABUTATENN —
ruapaBanyeckue TypouHsl. O0beMHble Hacockl. [IpuHiun aeiictBus u oOmue cpoiictBa. [lopuiHeBsie Hacochkl. OcCOOEHHOCTH
TUTYHXKEPHBIX U AuaparMeHHbIX HacocoB. HepaBHOMEpHOCTH mojauu M crnocoObl ee cHukeHusa. Poropusle Hacockl [IpuHiun
neictBug u obmue cBoiictBa. Knaccudukanus. OCHOBHBbIE Pa3sHOBUAHOCTU POTOPHBIX HACOCOB: HIECTEPEHHbIEC, BUHTOBBIE,
MJIaCTUHYATHIE, AKCHAJIbHO-TIOPIIHEBbIE, paauaibHO-MOpIIHEBbIe. CHOCOOBl PEryaupoBaHMs MOJayd POTOPHBIX HACOCOB —
HACOCHBIE YCTAaHOBKH. XapaKTEPUCTUKN HACOCOB U HACOCHBIX ycTaHOBOK. KIIJ] poropHbix HacocoB. OOBEMHBIE THIPABIUYECKUE
nBuratenu (cBoicTBa u kiaccudukarus). ['maporumuaapsl. ['mapomMoTopsl, nx pasHOBUAHOCTA. OCHOBHBIC pacueTHBIE (DOPMYJIBI.
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anpaBnnquKne CHUCTEMBI.

[lonsiTus u onpenenenus. ['uapapmuyeckre NpUBOJbI U TUAPABINYECKHE CUCTEMBI U TIOIaYy KUAKOCTU. ['MaponpuBobl U X
OCHOBHBIE 371eMeHThI. Paboune xuakoctu. ['mapapnudeckue anmnapaTsl. Peryiaupyembie U Heperyaupyembie apoccend. Knanassl.
Hanpasnsromue u 1poccenupyomue pacupeaenuTend. J[Byxkackaaaple TuapaBindeckue yctpoictsa. Konaunnonepsr paboueit
KUAKOCTH. ['mapaBianueckue Oaku. ['mapaBnuueckue akkymynsTopbl. JKecTtkue u rubkue TpyOomnpoBoabl. CoequHeHHe
TpyOONpoBOOB. [MApPONMPHUBOARI BpalIaTEIbHOTO K BO3BPATHO-TIOCTYMATENBHOTO JBIKEHUS. [IpoccenbHble  CrOCOOBI
PETYJIUPOBAHUS TUAPONPUBOJOB. ['MApONPUBOABI C OOBEMHBIM U OOBEMHO-APOCCEIBHBIM peryinupoBaHueM. CpaBHUTEIbHBIN
aHaJIU3 TUIPOIPHUBOJIOB C PA3IMYHBIMU CHOCOOAMM PEryIMpOBaHUA. ['UApPONPUBOABI CO CTAOMIM3aLMENd U CHUHXpOHU3aLUEH
JBKEHUSI BBIXOJHBIX 3BeHbeB. Ciensdmue ruaponpuBobl. OCHOBHONW NMPUHUMII NOCTPOEHUS CIENAIINUX THIPONPUBOJOB. MX
Ha3Ha4YeHHE U MPUMEHEHUH B HA3€MHBIX TPAHCIOPTHBIX cuctemax. Koaduiment ycunenus. ['uaponnnamuueckue nepeaadu, ux
pa3HOBUAHOCTH. ['MApPOMY(PTHl M THUAPOTpaHCPOPMATOPBI: YCTPOWCTBA, MPUHIUIBI padOThI, XapaKTepuCcTUKH. KoMIuiekcHble
ruiporpaicGopmaTopsl. I napaBIndecKue CUCTEMbl BEHTUIISILIUH, OTOIJICHUS U OXJIaXKICHUSI.

ITneBMaTHUecKne CHCTEMBbI.

[THeBMaTnueckue MaiidHbl. KoMIpeccopbl: JIONAacTHbIE, MOPIIHEBBIE UM pOTOpHbIE. BenTmnstopsl. IIHeBMaTHueckue
TUAPOABUTATEINN: THEBMOLIMJIMHIPHI U POTOPHBIE THEBMOMOTOpPHI. [IHeBMaTnueckue anmapatel. Pabodee Teo mHEBMOIPUBOIOB
—ra3 (Bo3ayx). Konguunonepsl. EMkoctu 115 raza — pecuBepsbl. [IHeBMOCHUCTEMBI TOATOTOBKY Ta3a.

5. O6pa3oBaresibHbIE TEXHOJIOTHU

Meronuka mnpenojgaBaHus AUCHMIUIMHBL U peanu3alys KOMIIETEHTHOCTHOIO IOAXOAAa B M3JIOKEHUM WU BOCIPUSITHU
Marepuana MpeaycMaTpPUBAET HCIOJIb30BAHUE CIENYIONUX AKTHUBHBIX M HWHTEPAKTUBHBIX (OPM TMPOBEACHHUS TPYIIIOBBIX,
VHJIUBUIYaJIbHBIX, Ay IUTOPHBIX U BHEAYAUTOPHBIX 3aHATHM:

— UHAUBUIYyaJIbHOE OOCYXKJIEHUE XOJia BBIMOJHEHHE JaOOPATOPHBIX PabOT M aHAIU3 MOJYYCHHBIX SKCIEPUMEHTAIBHBIX
pE3yNbTaTOB;

— UCIIOJIB30BaHUSI MHTEPHET-TIPE3CHTAIlMNA, pa3padoTaHHBIX Kadeapoi, BO BHEAYJIUTOPHOU paboTe (MpUBEACHBI Ha CalTe
Kadeapsl);

— WHJIMBUAYaJIbHbIC KOHCYJIBTAIIUY Y 3allUTa BHITIOJIHIEMbIX 3aJaHUA;

— o0cyxJeHne u 3anmura pedeparoB MO AUCHUIUIMHE, Pa3paOOTaHHBIX OTIEIbHBIMU CTYJAEHTaMH (10 KEeJIaHWI0) (TeMbI
pedepatos cm. [Ipunoxenne k POC 40);
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— HCIIOJIb30BAaHME TEKYIEro KOHTpoisl B (opMe OJaHKOBOIO TeCTUpOBaHMs (pa3paboTaHa cepusi TECTOBBIX 33JaHUM,

YTBEPKJICHHBIX Ha 3acelaHuu Kadeapbl);
— IPOBEJICHUE TPOMEKYTOYHOM arTecTallui B (hOpMe KOMIIBIOTEPHOTO TECTUPOBAHUS (TECTHI UMEIOTCS B OJIaHKOBOM popMe Ha

Kadeape ¥ yCTaHOBJICHBI B IICHTPE TECTUPOBaHUs YHUBepcuTeTa, aya. H-510).
VY nenbHbIN BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpeiesieH BaXKHOH 11e71bi0 00pa30BaTeIbHON MPOrpaMMBbl,
U B LIEJIOM MO JucHUIUIMHE cocTaBisieT 50% aynutopHoi paOoThl. 3aHATHS JEKUMOHHOTO TUma cocTaBistioT 49% ot oObeMa

ayJIUTOPHOU pabOTHI.

6. OnleHoOYHbBIE CPeACTBA JJIfl TEKYIIEr0 KOHTPOJISl YCIIeBAeMOCTH, IPOMEKYTOUHOI aTTeCTALIMU 10 HTOTaM OCBOEHUS
TUCHMILUIUHBI U Y4eOHO-MeTOou4YecKoe o0ecrneyeHue CaMoCTOATEIbHOM PaboThl CTYJAE€HTOB.

B nporecce 00yueHHs UCTIONB3YIOTCA Pa3IMYHbIE OLIEHOYHBIE (POPMBI CAMOCTOSATEIBHON padOThl CTYJI€HTOB, OLICHOYHbBIE
CpelICTBa TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH U TpoMeKyTouHbIX arTtectauuil (cm. ®OC (Ilpunoxenue 4)).

B 4-oM cemecTpe UCTIOB3YIOTCA CIAEAYIONINE OLIEHOYHBIE (DOPMBI.

1. biankoBbIe TECTUPOBAHUS MO WUTOraM MpoBeAcHUs JabopaTtopHbIX padot (cM. Ilpunoxenue 2) yuyeOHoro kypca. s
JaHHOW JHCHUILIMHBI PeKOMEHIYI0TCs TecThl HUuKI0B -1 u I'-2 (ITpunoxenune k POC 4a);

2. 3ammTa Tpex pacyeTHO-rpapuIecKruX padoT MO CICAYIONUM TEMaM:

— CTaTMYECKUE pacyeThl SJIEMEHTOB THAPABIMYECKUX YCTPOMCTB (BapHaHThl 3aJaHWi TNpHUBEACHBI B mocobuu [1],
HpECTABICHHOM B pasfieiiec 76 «METOINYECKUE YKa3aHUs IS CAMOCTOSATEIILHON pabOThI CTyIeHTOB) (TJ1aBa 1));

— pacyeTsl JIEMEHTOB TUAPABIMYECKUX YCTPOUCTB C UCIIOJIH30BaHNEM YpaBHEHUS bepHyuin (BapuaHThI 3aJaHUM TPUBEICHBI
B mocoouu [1], npeacraBieHHOM B pasjiene 76 «METOMUECKUE YKa3aHUs IS CAMOCTOSITEIbHOM pabOThI CTYICHTOBY (TJIaBbI
2u4);

— pacyeThl DJIEMEHTOB THAPABINYECKUX YCTPONUCTB C MCIOIB30BaHUEM (HOPMYJT UCTEUCHUS (BapHaHThI 3aJaHUH TTPUBEICHBI
B mocoOuu [1], mpencraBiieHHOM B pasjiene 76 «METOINYECKUE YKa3aHUs I CAMOCTOSITEIIbHOM PabOThI CTYIGHTOB) (TJ1aBa

3)).
B 5-oM cemecTpe UCTIONB3YIOTCSA CIEAYIONINE OLIEHOYHBIE (DOPMBI.

1. bankoBble TECTUPOBAHUS MO WUTOraM MpoOBeAcHUs JabopaTopHbIX padot (cM. Ilpunoxkenue 2) ydyeOHoro kypca. s
JTaHHOMW JHCUUILIMHBI peKoMeHaytoTcs TecThl 1ukiaoB ['M u I'TI (Ilpunoskenne k ®OC 40);
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2. 3ammTa Tpex pacyeTHO-rpaduIeCKUX padoT MO CICAYIONUM TEMaM:

— MOCTPOCHHE XapaKTEPUCTUKHU CIIOKHOTO TPYOONpOBOIa (BapHaHThI 3aJaHH IPUBEICHBI B TIOCOOMH [2], mpeacTaBiIeHHOM
B pasjielie 76 «METOMYECKUEC YKa3aHUs JIJIsl CAMOCTOSTEIILHOW paboOThI CTYIeHTOB) (TJ1aBa 1));

— TOCTPOCHHUE XapaKTCPUCTHKH HACOCHOW YCTAaHOBKHM (BapWaHThI 3aJaHUH MPUBEACHBI B MOCOOMH [2], mpencTaBIeHHOM B
paszene 76 «METOIMUYECKUE YKa3aHHs )i CAMOCTOSTEIbHOM paboThl CTYJCHTOBY (IJ1aBa 2));

— aHaJIM3 COBMECTHOM pabOThl HACOCHON YCTAHOBKHU U CJIOXKHOT'O TPYyOOTPOBOia (BapHaHThI 33 JaHUI TIPUBE/ICHBI B IIOCOOMH
[2], mpencTaBieHHOM B pa3zene 76 «METOMUECKUE YKa3aHHS I CAMOCTOSTEILHON pabOThI CTYICHTOBY (TJ1aBa 3)).

Jlis caMoCTOATENbHOM paboThl CTYJEHTOB HCHOJB3YETCS METOAMYECKHE YKa3aHMs, pa3paboTaHHble Kadeapou, u
MPE3EHTALUH 10 pa3jesiaM JUCUUIUIMHBI, pa3MELIEHHbIE Ha caiiTe Kapeapsl.

[lo uToraM 4eTBEpPTOro CeMecTpa CAAETCS MPOMEKYTOUHBIM 3a4eT C MCIOJIb30BaHUEM CUCTEMBI TecToB. Habop TecToBBIX
3ampanuy npeacrasiieH B [Ipunoxennn k @OC 4g.

[To uroram maToro cemecTpa caeTcs 3aKIIOYUTEIbHBIN IK3aMeH. DK3aMEHAIMOHHBIN OMJIET BKJIFOYAET JBa TEOPETUUECKUX
BoImpoca (nepBbiil — u3 pazaena «l'uapasiauka», BTopoit — u3 pazaena «['uapaBaudyeckue cucteMbl») U 3aj1ada. ChopMupoBaHHbIE
sK3aMeHalMOHHbIe OmieTsl mpeactasiiensl B [Ipunoxenun k POC 4.

6.1. @oHa OLIEHOYHBIX CPEACTB JJIM MPOBEACHUS ATTECTAIUN 00yUAIOUIUXCS M0 AUCIHUIIIAHE (MOILYJII0)

6.1.1. Ilepeuyenb KoMMneTeHIUIl, opMUpPYyeMBIX B NPoLECCe OCBOCHUA 00pa30BaTe/IbHOM POTPaMMBbI.

B pesynbTaTe 0CBOCHUS TUCIUTIIUHBI (MOIYJIs1) POPMUPYIOTCS CIEAYIONINE KOMITETCHIIUHN :

Kon B pe3yabTare ocBoeHus1 00pa30BaTeIbHON MPOrpaMMbl 00yUalo LU CS
KOMIIETCHIIH U HO0JIKEeH 00J1a1aTh
I1K-2 CIIOCOOHOCTHIO TIPOBOIUTH TEOPETHUECKUE U SKCIIEPUMEHTAILHBIC HAyYHbIC

WCCJICIOBAHMS TI0 TIOUCKY W MPOBEPKE HOBBIX HJIEH COBEPIICHCTBOBAHUS
Ha3eMHBIX TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEACTB, UX TEXHOJIOTUUECKOTrO
000pyTIOBaHUS U CO3/IaHUSI KOMIUIEKCOB Ha X 0ase

I[ICK-1.4 CITOCOOHOCTRIO pa3pabaThiBaTh KOHKPETHBIE BAPUAHTHI PEIICHUS TIPOOIeM
MPOU3BOJICTBA, MOJEPHU3AIMH U PEMOHTa aBTOMOOWIEH W TPaKTOPOB,
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IIPOBOAMTH AHAJIW3 3TUX BAPUAHTOB, OCYILECTBIATH INPOTHO3UPOBAHUE
HOCJHEICTBUM, HAXOAWUTh KOMIIPOMUCCHBIE PpEIIEHUS B  YCIOBMAX
MHOTOKPUTEPUATIBHOCTH U HEOIPEEIIEHHOCTH

B nporuiecce ocBoeHust oOpa3zoBaTeIbHON MPOrpaMMbl JIaHHBIE KOMIIETEHIIMHM, B TOM YHUCJE UX OTIEJIbHbIE KOMIIOHEHTHI,
(bOpMUPYIOTCS MOATAIMHO B XOJI€ OCBOEHHUS 00YYarOIUMUCS AUCIIUILUIUHBI (MOJTYJIs1), B COOTBETCTBUU C U KaJICHIAPHBIM IPpaPuKOM
yueOHOTo mpolecca.

6.1.2. Onucanue nokaszareyied 1 KPUTEPUEB OLICHNBAHUS KOMIIeTeHINA, GOPMHPYeMBIX 10 HTOTaM OCBOEHUS
TUCHMILUIHHBI (MOYJIs1), ONIMCAHNE IIKAJI OLlCHUBAHUS.
[Toka3zaTenem OLEHMBAaHMS KOMIETEHIIMI HAa pa3JIMYHBIX dTanax ux OpMUPOBAHUS SBISETCA JOCTHXKEHHE 00YYarOIUMHUCS
IJIAaHUPYEMBIX PE3YIbTATOB O0YUEHHUS TUCHUIUIMHE (MOALYIIIO).

Kpurepun onenuBanus

IToxa3zarTenn

Heynosiiersopur
eJIbHO

Yaosiaersopure
bHO

Xopouro

OT1ian4Ho

IK-2 — cnocoOHOCTHIO MMPOBOAUTDH TCOPCTUUCCKHUEC U SKCIICPUMCHTAJIbHBIC HAYYHBIC
HCCIICOO0BAHUA 11O MOMUCKY U IMTPOBEPKE HOBBIX Hﬂeﬁ COBCPUICHCTBOBAHUA HA3€MHBIX TPAHCIIOPTHO-
TEXHOJOTHYCCKUX CPCACTB, UX TCXHOJOTHYCCKOI'O O60py,[[OBaHI/I$I " CO3JaHusd KOMIIJICKCOB HAa UX

Oaze

3HATH: OO6yuarommiics OOyuaromuiics OO6yuaromuiics OO6yuarommiics
OCHOBHBIE J€MOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
THJIPABJIAYEC | TIOJHOE HETIOJTHOC 3HAHWE| 3HAHWE OCHOBHBIX | TIOJTHOE u
KHe U | OTCYTCTBHE 3HAHUSI | OCHOBHBIX THJIPABIMYECKUX U | TTyOOKOEe 3HAHUE
ITHEBMATU4YECC | UIIN TUAPABIUMYCCKUX M| MHEBMATHYCCKUX OCHOBHBIX

KHe HEJ0CTaTOYHOE MTHEBMATUYECKUX | YCTPOUCTB, TUIPABINYECKUX U
YCTpOﬁCTBa, 3HAHUEC OCHOBHBIX YCTpOI\/IICTB, HCIIOJIB3YCEMbIX Ha | TIHCBMATUYCCKHUX
UCIIONIb3YEM | THIIPABIMYECKUX M| UCTIOIB3YEMbIX Ha| Ha3€MHBIX YCTPOMCTB,

bIC Ha | THEBMATHUYCCKUX HA3€MHBIX TPAHCIIOPTHO- HCIIOJIB3YEMBIX Ha
HA3eMHBIX YCTPOMCTB, TPaHCIIOPTHO- TEXHOJIOTHYECKHUX | HA3eMHBIX
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TPAHCIIOPTHO HCIIOJIb3YCMbBIX Ha| TCXHOJOTHYCCKHUX CpeacTBax, TPAHCIIOPTHO-

- Ha3EeMHBIX Cpe/CTBax, METO/IOB TEXHOJIOTUIECKUX
TEXHOJOTHYE | TPAHCIOPTHO- METOJIOB UCCIICIOBAHMUSI | | CPEICTBaX,

CKHUX TEXHOJIOTUYECKUX | MCCICIOBAHUS M| pacyera UX | METOJIOB
CpeAcTBax, CpeAcTBax, pacuera WX | KHHEMATUYECKUX | UCCIICIOBAHUS U
METOIbI METOIOB KWUHEMATUYCCKUX U | U JUHAMUYECKHX | pacueTa ux
WCCIICIOBAaHM | UCCIICIOBAHUS W | JHHAMHYECKUX XapaKTePUCTHK, KHHEMAaTUYECKUX
s W pacdyera | pacdera UX | XapaKTePHUCTHK, HO JIONTYCKAeT | U JIMHAMHUYECKUX
nux KHHCMAaTUYCCKUX U | JOITYCKACT HE3HAYUTCIIbHBIC XapPaKTCPUCTHK.
KHHEMATH4eC | TMHAMHYECKUX 3HAYHUTEIIbHBIC OLINOKH u

KHUX " | XapaKTCPHUCTHUK. OHII/I6KI/I B UX| HCTOYHOCTU B HX

JTMHAMUYECK OTIPEICIICHUH. OTIPE/ICIICHUH.

ux

XapaKTePUCT

HK

yMeTh: O6yuatomuiicss He | O0yuaromucs OOyuarommiics OO6yuaromuiicst B
MIPOBOTUTH yMEeT WM B | JEMOHCTPHUPYET JIEMOHCTPUPYET HOJTHOM ~ 00BeEMe
pacueTsl HEI0CTaTOYHOU HETIOJTHOE YMCHWE | YMECHHE JIEMOHCTPHPYET
THAPABINYEC | CTENIEHH  yMEEeT | MPOBOJIUTH MIPOBOJANTD yMEHHE

KUX U | IPOBOJUTH pacyeTsl pacdeTsl IIPOBOJUTH
MMHEBMAaTHUYeC | pacyeThl THJIPABIMYECKUX || THIPABIMYECKUX U | PACUETHI

KHUX MallvH, | THAPABINYCCKUX U | TIHCBMATUYCCKUX ITHEBMATUYCCKUX TUAPABINYCCKUX U
anmnapaToB U | MHEBMAaTHYECKUX | MAIIHH, allapaToB| MaIlWH, MTHEBMATHYECKHUX
IpYTrUx MallIVH, u JpYTUX | anmaparoB Y | MalluH,
YCTPOWCTB, anmnaparoB U | yCTPOUCTB MIpH | IPYTUX YCTPOMCTB | ammaparoB u
MIPUMEHSAA JOPYTUX YCTPOWCTB | IPUMEHEHUN IIpU TIPUMEHEHHH | IPYTUX YCTPOMCTB
CTaHJApPTHBIE | IPH TPUMEHEHUU | CTAaHAAPTHBIX CTaHJapTHBIX Mpy  TPUMEHEHUU
METOABI " | CTaHAAPTHBIX METOOOB | METOOA0OB " | CTaHAAPTHBIX
MPUKJIAJHbIE | METO/IOB U | IPUKJIaTHBIX MIPUKIIATHBIX METOJIOB u
IIPOrPaMMBI NIPUKIaTHBIX [porpaMMm pacuera| Iporpamm NIPUKJIATHBIX
pacuera MporpaMm y3JI0B, arperaToB M| pacuera  y3JIOB, | IPOTPaMM pacdera
Y3JI0B, pacuera  y3IIOB, | CHCTEM arperaTtoB U | y37IOB, arperaToB
arperatoB W | arperatoB U | aBTOMOOWIIEH W | CUCTEM u CUCTEM
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CUCTEM CUCTEM TPaKTOPOB, aBTOMOOWIJIEH W | aBTOMOOWIIEH U
aBTOMOOMIJIeH | aBTOMOOWJIE U | JAOIyCKaeT TPaKTOPOB, HO | TPAKTOPOB.
U TPAKTOPOB | TPAKTOPOB. 3HAYUTEIILHBIC JIOTTyCKaeT

OIINOKHU IIpH | HE3HAYUTEIbHBIC

BBITIOJTHCHAH OIINOKHU u

pacueToB ATUX | HETOYHOCTH  IIpH

YCTPOMCTB. MPOBEICHU U

pacueToB ATUX
YCTPOMCTB.

BJIA/IE€Th: O6yuatomuiics He | O0yuaromucs OOyuarommiics OO6yuaromuiicss B
METOJIaMU BIIaJieeT WU B | BIaJeeT B | YACTUYHO BIIAJICET | IOJTHOM  O0beMe
TEOPETHYECKO | HEJOCTATOYHOM HETOJIHOM 00beMe | MeTOJIaMU BIIAJICET
ro U | CTENICHH BJaJieeT | METOJaMHu TEOPETUYECKOr0 U | METOJIaMuU
IKCIIEPUMEHT | METOJIaMU TEOPETUYECKOTO U | SKCIIEPUMEHTAIILH | TEOPETUIECKOTO U
aJILHOTO TEOPETUYECKOr0 U | SKCIIEPUMEHTAIBH | OTO JKCIIEPUMEHTATIbH
WCCTIEOBAHU | AKCIIEPUMEHTAILH | OTO HCCJICI0BAHMS, oro
A, MOJKET | OTO UCCJICIOBAHMUS, MOJKET MPOBOJUTH | UCCIICIOBAHMS,
MIPOBOJIUTH WCCIICJIOBAHMS, HE | UMEET TPYAHOCTH | aHAJIW3 BAPUAHTOB | MOXKET MPOBOIUTH
aHaIu3 MOKET MPOBOJUTH | IPH  TMPOBEICHUU | TEXHUUECKUX aHaJlu3 BapUaHTOB
BAapUAHTOB aHaJIN3 BapUAHTOB | aHAIIN3a perreHui U | TEXHUYECKUX
TEXHUYECKUX | TEXHUYECKHX BapHaHTOB HAXOJHUTh perieHui u
pelIeHud ¥ | pelIeHHA U | TEXHHYECKUX ONITHMAJILHBIC HaXOJIUTh
HaXOJUTh HaXOJUTh perieHui U | BapUAHTHI, HO | ONTUMAJIbHBIE
ONTUMAJIBHBIC | ONITHMAJILHBIC HaXO0XJICHUN JIOITYCKaeT BapHUaHTHI,
BapUaHTHI BapHaHTHI. ONTUMATBHBIX HE3HAYUTENbHbIE | CBOOOJHO

BapHaHTOB, a | OmuOKH MIPH | UCTIOJIB3YET

TaKk)Ke JOMYCKAaeT | pelieHnuun MOJIy4eHHBIE

3HAYUTEIIbHBIC MIPAKTUICCKIX HaBBIKA npu

OIINOKHU mpu | 3a1a4. pelieHud  3a1ad

peueHnn MOBBIILIEHHOMN

MPAKTUIECKIX CJIOKHOCTH.

3a1ad.
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IICK-1.4 — ciocoOHOCTBIO pa3padaTbiBaTh KOHKPETHBIC BAPUAHTHI PEIICHUS PoOIeM
IIPOU3BOJICTBA, MOJIEPHU3ALMU U PEMOHTA aBTOMOOMIIEH U TPAKTOPOB, IPOBOJIUTH AHAJINU3 ITHX
BapUaHTOB, OCYILECTBIATH IPOrHO3UPOBAHUE MTOCIEACTBUM, HAXOAUTh KOMIIPOMUCCHBIE PELLICHUS
B YCJIOBUSIX MHOTOKPUTEPUAIILHOCTU M HEONIPEIEIIEHHOCTH

3HATh:
OCHOBHBIC
3aKOHBI,
OMIIUPHYECKU
e
3aBUCUMOCTH
u METO/IBI
pacuera,
UCIIOJIb3YEMBI
€ B MCXaHHUKCE
KUAKOCTU H
rasa,
OCHOBHBIE
TUJIpaBINYEC
KHe u
ITHEBMATHU4YECC
KHe
YCTPOICTBA,
HCIIOJIb3YEMBI
e Ha
Ha3eMHBIX
TPAHCIIOPTHO-
TEXHOJIOTHYEC
KHUX
cpencTBax,
METOIbI
HCCIIE0BAHU
s M pacdera
ux

OO6yuarommiics
JEMOHCTPUPYET
IOJTHOE
OTCYTCTBUE
3HAHUS 158)471
HEIOCTATOYHOE
3HaHHE OCHOBHBIX
3aKOHOB,
SMIUPUYECKHUX
3aBUCUMOCTEHl |
METOJIOB pacuera,
WCIIONB3YEMBIX B
MEXaHUKeE
JKHJIKOCTH W rasa,
OCHOBHBIX
THUAPABINYECKHUX U
ITHEBMaTHYECKUX
YCTPOWCTB,
HCIIONb3YEMBIX Ha
Ha3eMHBIX
TPaHCIIOPTHO-
TEXHOJIOTMYCCKUX
cpencTBax,
METOI0B
HCCIIEIOBaHUS H
pacdeta 170,
KHHEMaTHYECKHX
A IUHAMHYECKHX
XapaKTEPUCTHK.

OOyuarommiicst
JIEMOHCTPUPYET
HENOJIHOE 3HAHHE
OCHOBHEBIX
3aKOHOB,
IMIUPHIECKUX
3aBUCUMOCTEH U
METO/IOB pacuera,
UCIONIb3YEMBIX B
MEXaHHKE
JKMAKOCTH M rasa,
OCHOBHEBIX
TUAPABINYECKUX U
IMHEBMATUYECKUX
YCTPOMCTB,
UCIIOJIB3YEMBIX Ha
Ha3eMHBIX
TPAHCIIOPTHO-
TEXHOJIOTHYCCKUX
Cpe/ICTBaX,
METOHO0B
HCCICAOBAaHUI U
pacuera X
KHHEMAaTHYECKUX U
IUHAMHYECKUX
XapaKTEePUCTHK,
JIOTITyCKaeT
3HAYNUTEILHBIE
OIINOKH,

OO6yuaromuiics
JIEMOHCTPUPYET
3HaHHE OCHOBHBIX
3aKOHOB,
AMITUPUYECKHUX
3aBHCUMOCTECH H
METOJIOB pacuera,
UCIIOJIb3YEMBIX B
MEXaHUKe
JKUIAKOCTH M rasa,
OCHOBHBIX
TUAPABINYECKUX U
ITHEeBMAaTHYECKUX
YCTPOWCTB,
UCIIOJIB3YEMBIX HA
Ha3eMHBIX
TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
Cpe/AcTBax,
METOJIOB
HCCICAOBAaHUI U
pacuera uX
KHMHEMaTHYSCKHX
A JTHHAMHYECKHX
XapaKTEPUCTHK,
HO JIOITYCKAeT
HE3HAYUTCIBHBIC
OIINOKH,
HETOYHOCTH,

OO0yuarommiics
JIEMOHCTPHPYET
TIOJTHOE u
riy0oOKoe 3HaHUe
OCHOBHBIX
3aKOHOB,
AMITHUPUIECKUX
3aBUCUMOCTEN U
METOJ/IOB pacueTa,
UCTIONIB3YEMBIX B
MEXaHUKE
KUJKOCTH M Ta3a,
OCHOBHBIX
THJIPABIIUYECKUX
THEBMATUYECKUX
YCTPOMCTB,
UCIIOJIb3YEMBIX Ha
HAa3eMHBIX
TPaHCIIOPTHO-
TEXHOJOTHIECKHIX
CpeICTBax,
METOJIOB
UCCIIC/IOBAHUST |
pacdera ux
KHHEMaTHYECKUX
U JIMHAMHYECKUX
XapaKTEPUCTHK |
¢BOOOIHO
OTepupyeT
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KHHEMAaTH4eC MPOSIBIISIET 3aTpyJHEHHS TPHU | TPHUOOPETEHHBIMU
KHX u HEJOCTAaTOYHOCTh | aHAJIM3e 3HAHUSIMH.
JTUHAMHYECKH 3HaHUH’ psina| GpuU3HUECKUX
X buznyeckux MIPOLIECCOB.
XapaKTePUCTH IPOIIECCOB.
K
yMeTh: Obyuaromuiics He | OOyyarommumiics Obyuarommuiics OO6yuaromuiicss B
pemiars yME€eT MM B | JEMOHCTPHPYET JEMOHCTPUPYET MOJTHOM ~ 00Beme
TEOPETUYECKH | HEIOCTATOYHOMN HEMOJHOE YMEHHUE | yMEHHE  pelaTh | AeMOHCTPUPYET
e U | CTETIEHM  yMEeT | pemarb TEOPETUYECKHE U | YMCHHE  peliaTh
MPAKTUYECKH | peliaTh TEOPETUYECKHE U | MPAKTUYECKHE TEOPETHUYECKHE U
e 3aJauy, | TECOPETHUECKUE U | MPAKTHYECKUE 3aja4u, IPAKTHYICCKHE
UCIIOJNB3YS MPaKTUYECKHE 3a1auu, UCIIOJIB3YS 3aKOHBI | 3aJ1a4u,
3aKOHBI U | 33/1a4H, UCTIONB3Ys 3aKOHBI | U pacyeTHBIC | UCTIOIB3YS 3aKOHBI
pacueTHbIe UCIOJIB3YS 3aKOHBI | U pacueTHbIe | METO/IbI u pacueTHbIe
METO/IbI " pacyeTHBIC | METOJIbI THJIPOMEXAHUKH, | METOJIBI
THUIPOMEXAHU | METOJbI THJIPOMEXAHUKH, | IPOBOAMTH THUIPOMEXAHUKH,
KH, THJIPOMEXAHUKH, | IPOBOJHTH pacueTsl 0 | IPOBOJIUTH
MIPOBONTH MIPOBOANTH pacueTsl 0 | OMpeAeNeHUI0 pacyeTsl o
pacueTsl 1O | pacyeThl 10 | OTIPE/IEIICHUIO BaKHEUIIINX OTIpEICIICHUTO
OIIPEJICJIEHUIO | OIPEICIIEHUI0 BaXHEHIIINX KpUTEPUEB, BaXHEUIIINX
BOKHEHIINX | BOKHEHIIIHX KPUTEPHEB, XapaKTePU3YIONIN | KPUTEPHEB,
KpUTEPHEB, KpUTEPHEB, XapaKkTepU3yIIIH | X paboTy | XapaKTepU3YIOIIH
XapaKTepu3y | XapaKTepU3YIOIHU | X paboTy | TUAPABIMYECKUX U | X paboty
omux paboTy | x paboTy | TUAPABINYECKUX U | THEBMATUYECKUX | THAPABIMYECKUX U
THJIPABIAYEC | TUAPABIMYCCKHUX U | THEBMATHYCCKUX | MAIIIWH, ITHEBMATHICCKUX
KHX U | THEBMAaTUYECKUX | MAIlWH, anmnapaTos U | MaIlluH,
MTHEBMAaTUYeC | MaIlWH, anmaparoB U | ApYyTUX anmaparoB "
KX MallWH, | almnapaToB U | ApyTUx YCTPOWMCTB, HO | Ipyrux
amnmapaToB W | IPYTHX YCTPOKCTB, JIOITyCKaeT YCTPOKCTB.
IPYTHUX YCTPOMCTB. JOTTYCKaeT HE3HAYUTEIIbHbIC
YCTPOMCTB 3HAYUTEIbHbIE OmMOKH,

OLIMOKU npu
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pemiCHUN HETOYHOCTHU npu

TEOPETHUSCKUX UX PEIICHHH.

3ajad.
BJIA/IETh: OOyuarommmiics He | OOyJarommiics OOyuarommiics OOyvarommiicss B
METOIaMU BJaJceT WIH B | BIQJECT B | YaCTMYHO BJIAJICET | MOJHOM  0O0BbeMe
MaTeMaTHYeC | HEOCTAaTOYHOMN HETOJTHOM 00bEeMe | METOJaMHU BJIaJceT
KOTO CTENCHU BJAJICET | METOAAMHU MaTeMaTH4YeCKOro | METOJaMHu
MOJICJIMPOBAH | METOIaMHU MaTeMaTHYECKOT0 | MOJICITUPOBAHUS MaTeMaTHYECKOTO
ust JUISL | MATEMATHYECKOTO | MOJICTHPOBAHHSI JUIL  TIPOBEICHHS | MOJACTUPOBAHHUS
IIPOBCACHUA MOZACIIMPOBAHUA JJISL IMPOBCACHUA | aHAJIM3a JJIA IMPOBCACHUA
aHaM3a JUIL  TIPOBEICHHUS | aHAIH3a MPOIIECCOB, aHaM3a
MPOIIECCOB, aHaM3a IPOLIECCOB, NPOUCXOMAIINX B | MPOIECCOB,
MPOMCXOAIL | MPOIECCOB, HOPOUCXOMAIINX B | MOTOKAX HPOUCXOIAIINX B

HX B IIOTOKax
JKUOKOCTEH U
rasos,
METOIaMH
aHaIm3a
paboThI
TUAPABIAYEC
KHX n
MMHEBMaTHYEC
KHX  CHCTEM
TPAHCIIOPTHO-
TEXHOJIOTHYEC
KHX CpPEJCTB,
IIO3BOJISIONIH
MH OLIEHUBATh
nX
TEXHUYSCKUH
YPOBEHb b3
TIePCIIEKTHBBI
MIPUMEHEHUS

MPOUCXOASUINX B
MHOTOKaxX

JKUIKOCTEN "
ra3oB, METOJaMH
aHaim3za  paboThI
TUAPABINYECKHUX U
MMHEBMAaTHYECKHAX
CHCTEM
TPAHCIIOPTHO-
TEXHOJIOTHYSCKHUX
CPEICTB,
MO3BOJISIOITUMHI
OIICHUBATh 150:¢
TeXHUYSCKUH
YPOBEHB u
MEePCIEKTUBBI
MPUMEHEHHsI  Ha
aBTOMOOMIIAX H
TpakTopax.

IIOTOKax

JKUJIKOCTEN "
razoB, MCTOJaMH
aHaigu3za  PaboThI
TUIPABIMYECKUX U
ITHEBMaTHYECKUX
CHCTEM
TPaHCIIOPTHO-
TEXHOJIOTHYECKHX
CPEACTB,
MMO3BOJISIOIIMMU
OLICHUBAThb 10,4
TEXHUYCCKUH
YPOBEHb n
MEePCIEKTUBBI
MPUMEHEHUsT  Ha
aBTOMOOWIISIX  H
TpakTopax, a
TaK)Xe JOIMyCKaeT
3HAYNTCILHBIC

JKHUJIKOCTEN "
ra3oB, METOJaMH
a”Haim3a paboThI
TUJPaBINYECKUX U
IMHEBMATHYECKUX
CHCTEM
TPAHCIIOPTHO-
TEXHOIOTHYCCKUX
CPENCTB,
MMO3BOJISIOINMU
OLICHUBATh 1704
TEXHUYCCKUU
YpOBEHb 51
MEePCIEKTUBBI
MpUMEHEHUsI  Ha
aBTOMOOMIIIX |
TpakTopax, HO
JIOITyCKaeT
HE3HAYUTEJIbHEIC
OLIMOKU npu

IIOTOKax

JKUIIKOCTEN "
ra3oB, METOJaMHU
aHanu3a  paboThI
TUAPABIMYECKUX U
ITHEBMAaTHYECKUX
CUCTEM
TPaHCIOPTHO-
TEXHOJIOTHYECKUX
CPEACTB,
TO3BOJISIOIITAMH
OLICHUBATh 1704
TEXHUYECKUH
YPOBEHD n
TEePCIIEKTUBBI
NpUMEHEHUsI  Ha
aBTOMOOMIISIX  H
TpakTopax,
¢BOOOIHO
HCMOJIB3YET
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Ha
aBTOMOOMJISIX
U TPaKTOpax

OLINOKH IIpH | PEILICHUU IIOJTyYEHHBIE
peLeHnun [IPaKTUYECKUX HAaBBIKH npu
IIPaKTUYECKHUX 3az1ay. pelIleHn  3a1ad
3az1ay. HOBBILICHHON
CII0KHOCTH.

6.1.3. llIkauabl oueHMBAHUSA PE3YJIbTATOB MPOMEKYTOYHO! ATTECTAIMUA M UX ONTMCAHUE.

6.1.3.1. ®opma npoMe:KyTOUHOM aTTeCTANMHU: 3a4eT (II0 UTOraM YETBEPTOro CEMECTPa).
[IpomexxyTouHas arrectanus oOydaronuxcs B GopMe 3auéra MPOBOJUTCS MO pe3yibTaTaM BBIMOJHEHHUS BCEX BHUJIOB
yueOHOM paboThl, MPEyCMOTPEHHBIX Y4€OHBIM TUTAHOM U pabodeil mporpaMMoi Mo JaHHOW TUCHUILTMHE (MOJYIIIO), IPH 3TOM
YUHUTBIBAIOTCS PE3YJIbTaThl TEKYILIETO KOHTPOJ YCIHEBAEMOCTH B TEUYEHUE CEMECTpa.
O0OyYaloIMUMUCA TJIAHUPYEMBIX Pe3yJbTaTOB OOYy4YEHHUs MO AUCHUIUIMHE (MOJYJII0) MPOBOJUTCS MpENojaBaTesieM, BEAYIIUM
3aHATUS MO AUCHUILIMHE (MOAYJI0) METOJIOM SKCHEPTHOM OleHKU. [lo utoramMm mpomexxyTOuHOW aTTeCTalMd MO JUCHUILIMHE

(MOI[yJIIO) BBICTABJIICTCA OLICHKA «3a4TCHO» UIIHN «HE3a4YTCHO).

K mnpomexyrouHoi arTecTauuu (3a4yeTy) MAOIMYCKAIOTCS CTYJIEHTHI, BBINOJHUBLIME BCE BHJBI Y4YEOHOW pabOTHI,
MpeAyCMOTPEHHBIE padoyell mporpaMMoil o AucUMILIMHE (MOy0) « uapaBiauka U rugpornHeBMonpuBoy. K o0s3aTenbHbIM

BHJIaM y4eOHOHM paOOThl OTHOCSTCS:

e JjabopaTopHbIe pabOTHI, BHINIOJHAEMbIE B TEUEHUE YETBEPTOTO ceMecTpa (repedeHs npuseneH B [Ipunoxenuu 2);
e pacueTHo-Tpaduyeckue pabOThl, BHINOJHSEMBbIE B TEUEHHE ueTBepTOro cemecrpa (mepedenb PI'P mpuBeneH B

[Tpunoxenuu 1).

[IIxana oneHuBaHuA

Omnucanue

3a4TeHo

BrimosHeHbI BCE BUBI yaeOHOMI padoTHI,
IPEeNyCMOTPEHHBIE pabodell MpOrpaMMoOil MO JAUCITUTUIMHE
(Moaym0). CTyOeHT JEeMOHCTPUPYET 3HAHHWS, YMEHUs,
HABBIKW, TIPUBEJCHHBIC B TAONUIlEe MOKa3aTeeil (He HIKe

OHGHKa CTCIICHU JOCTHKCHU
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4eM I KPUTEpUS «YyIOBIETBOPUTEIIBHO»), ONEPHUPYET
MpPUOOPETEHHBIMA  3HAHUSIMH, YMEHHSIMH, HaBBIKaAMH,
IIPUMEHSIET MX Ui PELICHMs NpakTHYeCcKux 3anad. Ilpum
3TOM MOTYT OBITh JOMYLIEHbl HE3HAUYMUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYIHECHUS IIPU AHAIUTUYECKUX ONEpaysiX,
IIEPEHOCE 3HAHUKM W YMEHUN HA HOBBIC, HECTaHIApPTHBIC
CUTYyalUH.

He BblmonHeHn oguH wnm Oosiee 00S3aTENbHBIX BHUOB
yueOHOI paboThl, NPEAYCMOTPEHHBIX pabouel mporpaMmmon
no jucuumuinHe (Moaynio). CTyIeHT JAEeMOHCTpUPYET
HEIIOJIHOE COOTBETCTBUE 3HAHWUM, YMEHMM, HaBBIKOB,
IpUBEJICHHBIM B TabiuIe Noka3areneu (B TOM 4ucie, AJis
Hesaureno KpUTEPHUS «YIOBJIETBOPUTEIILHOY), JOIyCKaeT
3HAYUTENIbHbIE OIIMOKHU, MPOSABISET OTCYTCTBUE 3HAHHM,
YMEHHUM, HaBBIKOB I10 psiay nokaszarenen. [Ipu aTom cTyaeHT
UCIIBITBIBAET 3HAYUTEIIbHBIE 3aTpyAHEHNUS pu
ONEPUPOBAHUM 3HAHUSMH U YMEHHUSIMU IIPU UX MIEPEHOCE Ha
HOBBIE CUTYalllH.

6.1.3.2. ®opma aTTecTanum: IK3aMeH (110 UTOTaM IISITOTO CEMECTPA).

DK3aMEeH SIBJISIETCS WTOTOBOM arTecTalueid Mo AUCIUIUIMHE (Moayio) «l'uapaBivka W TUApPONHEBMONpUBOA». OHa
MPOBOJIUTCA O PE3yJbTaTaM BBINOJIHEHUS] BCEX BHUJIOB Y4eOHOW pabOThl, MPEAYyCMOTPEHHBIX YYEOHBIM IUIAHOM W pabouei
MpOrpamMMoOil MO UCUHUIIMHE (MOJYJII0), IPU ATOM YUMUTHIBAIOTCS PE3YyJIbTaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTHU B TEUEHHUE
ceMectpa. OneHKa CTENEHU JOCTHMXKEHHS OO0YYaroNIUMUCS TJIAHUPYEMBIX PE3yIbTaTOB OOy4YEHHUS MO JUCHUIUIMHE (MOIYJIIO)
IIPOBOJUTCS MTPENOIABATENEM, BELYIIUM 3aHATHUS IO TUCUUILIMHE (MOYJII0) METOOM 3KCIEPTHOM oLleHKH. 11o ntoram sk3ameHa
BBICTABJISIETCS OLIEHKA OTIUYHO», «XOPOIIO», «yIOBIETBOPUTEIBHO» WIIA «HEYIOBIETBOPUTEIBLHOM.

K sK3ameHy 10mycKaroTCs CTYI€HThI, BHIIOTHUBIIKE BCE BUbI Y4eOHOM paObOThI, MPEeyCMOTPEHHbIE paboyei mporpaMMoi
no pucturuinHae (Moayo). K o0s3arenbHbIM BuaM yueOHOM paboThl OTHOCSTCS:
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® 3aueT 3a NPEAbIIYIIHIA (YUETBEPTHI) cEMeCTp O0yUEHNUS;

e J1a00paTopHbIe pabOTHI, BHINOIHIEMbIE B TEUEHHUE TISITOrO ceMecTpa (nepedeHs npuseeH B [Ipunoxenun 2);

e pacueTHoO-Tpaduyeckue pabOThl, BBINOJHSAEMbIE B TeUeHHE NATOro cemecrpa (mepeuen PI'P mpuBeneH B
[Tpunoxenuu 1).

[IIxaa onenmnBanus Onucanue

BrimosHeHs! Bce BUIbI y9eOHOM padO0ThI, IPETYyCMOTPEHHBIS
y4eOHBIM IUIAHOM U paboueil MporpaMMOM IO AUCITUTIIINHE
(Monymto). CTyAeHT B IIOJHOM OOBEME JIEMOHCTPUPYET
3HAHUsA, YMEHUs, HaBBIKM, a TAaKXE  OIEpPUpyeT
NPUOOPETCHHBIMU 3HAHUSAMH, YMEHUSMH, HaBBbIKAMU U
MPUMEHAET KX B CIOXHBIX curyanusax. llpu sTOoM
noAaBysitoiee OOJBIIMHCTBO OSTUX 3HAHWM, YMEHUH U
HABBIKOB COOTBETCTBYET KPUTEPUAM «OTJIMYHO,
MPUBEICHHBIM B TaOJMIlE T[OKa3aTejied OIleHUBaHUS
KOMMeTeHIInH. MoryT ObITh JOMYIIEHbl HE3HAYUTEIbHBIC
OIMOKH, HETOYHOCTH M 3aTPyAHCHUS TIPH TIEPEHOCE 3HAHUH
Y YMEHHM HAa HECTAHJIAPTHBIC CUTYyallNH.

OTJIU4HO
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Xopo1o

BrimonHeHb! Bce BUJIbI yueOHOU paObOThI, IPEyCMOTPEHHBIE
y4eOHBIM IUIAHOM M padoueld IporpaMMon Mo JUCHUIIIINHE
(Monyn0). CTyaeHT JOEeMOHCTPUPYET 3HAHUSA, YMEHHS,
HaBbIKH, a TAK)KE ONEpUPYET NPUOOPETEHHBIMU 3HAHUSAMU,
YMEHMSIMHM, HaBbIKAMM M HPHUMEHSET HMX B CHUTyalUsX
NOBBILIEHHON  cilokHOCTU. [lpm »3TOM mojaBistoliee
OOJBIIMHCTBO O3THUX 3HAHUH, YMEHMHA U  HAaBBIKOB
COOTBETCTBYET KPHUTEPHUSIM «XOPOLIO» WU «OTIUYHO,
IPUBEIECHHBIM B TaOJuIle TOKa3aTesled OLICHUBAHMS
KOMITETEHIIU. MoryT ObITh JOMYIIEHbl HECYLIECTBEHHBIE
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHS MPHU AHATUTUUYECKUX
omepanusx, IEepEeHOCE 3HAaHMM M YMEHHHM HAa HOBBIC
CUTYaIIHH.

Y 10BIETBOPUTEIBLHO

BrinonHeHs! Bce BUJIbI yueOHON pabOThI, IPEyCMOTPEHHBIE
y4€OHBIM TUIAHOM M paboueld mporpaMMon Mo JUCHHUIIIINHE
(Monym0). CTyaeHT JEeMOHCTPUPYET 3HaHUs, YMEHHS,
HAaBBIKH, & TAK)XE ONEPUPYET NMPUOOPETEHHBIMU 3HAHUSIMU,
YMEHUSIMH, HAaBbIKAMH W TPUMEHSET MX B MPAKTUYECKUX
cutyauusx. IIpu 3ToM monasisroniee OOJBIIMHCTBO 3TUX
3HAHWI, YMEHHA M HaBBIKOB COOTBETCTBYET KPUTEPHSIM
«YIOBJIETBOPUTENBHO»,  NPUBEACHHBIM B  TaOJHUILIE
MoKaszaTesied OLICHUBaHUS KOMIMETeHIM. MoryT ObITh
JIOTIYIIEHbl OMIMOKHA, HETOYHOCTH, 3aTPYJHEHHS MpH
PELIEHNH PAKTUYECKUX 3a1au.
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He BpimonHeH oauH win Oojee BUAOB y4yeOHOMl padoThI,
NPEeIyCMOTPEHHBIX ~ y4eOHBIM  IUITAaHOM U pabodeit
nporpaMmoil 1mo  gucuuiuiuHe  (Moaymio).  CTyAeHT
J€MOHCTPUPYET OTCYTCTBHE WJIM HEJOCTAaTOYHBIC 3HAHUS,
YMEHHUS, HaBbIKM, a TaKXke He YyMeeT OIepUpoBaTh
HeynoBneTBOpUTENbHO | IPHOOPETEHHBIMU  3HAHUSIMH, YMEHUSMH, HaBBIKAMHU H
OPUMEHSATh MX B MPAaKTUYECKUX cuTyanusx. Ilpu sTom
HoJaBifonee OONBIIMHCTBO JITHX 3HAHWN, yMEHUH U
HaBBIKOB COOTBETCTBYET KpUTEPUIM
«HEYIOBJICTBOPUTEIILHO», TPHUBEIECHHBIM B  TaOmwuie
MoKa3aTesei OICHUBAHMS KOMITETEHITUH.

®doH/1 OLIEHOYHBIX CPeNICTB MpeacTanieH B [Ipunoxxenuu 4 k padoueii nporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITHOHHOE o0ecrieyeHre JUCHUIJINHBI.
a) OCHOBHas (TeopeTHUYeCKasi) JIuTeparypa:

1. benenkosa 10.A., Jlenemkun A.B., Muxaitnun A.A. I'uapaBiavka v THAPONMHEBMONPUBOJI. YUeOHUK. — M.: U34aTebCKUi
aoM «BACTET», 2013. 406 c. ISBN 978-5-903178-36-0

2. Jlememkun A.B., Muxaiimua A.A., lleiinak A.A. I'mapaBivka W THIPOITHEBMOIPHUBOJ. [ MapaBIMdecKre MalIMHBI U
TUPOITHEBMOTIPUBOI. YUeOHUK. 6-0¢ u3a., ucnp. u gon. — M.: UHOPA-M, 2017. 446 c. www.dx.doi.org/10.12737/21024.
ISBN 978-5-16-011954-0 (print) ISBN 978-5-16-104546-6 (online)

3. Jlenemkun A.B., Muxaitnmua A.A. Ilox pen. benenkosa I0.A. ['mapaBinueckre 1 THEBMATUYECKHE CUCTEMBI. 7-0€ U3JaHuE.
VYyeOnuk. — M.: uzn. “Akanemus’, 2013. 336 c. ISBN 978-5-7695-9770-1

0) momonHUTENBHAS JUTEepaTypa (711 1a00paATOPHBIX U CEMUHAPCKHUX MPAKTUUECKUX 3aHITHH ):

1. benenkoB F0.A., Jlenemkun A.B. u 1p. 3aiaunuk no rugpasiuke u ruaponHesmonpusony. [loxa pen. FO.A. benenkosa. — M.:
M3narenbcTBO «OK3amen», 2009. 286 c. ISBN 978-5-377-01773-8


http://www.dx.doi.org/10.12737/21024
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2. benenxona 10.A., Jlenemkun A.B., Muxaiinua A.A., Cy3nansieB B.E. Jlabopatopubie paboTsl o kypey «l napaBiukay,
BeITIOTHsIeMble Ha [I9BM. MeTtoandeckoe mocobue jis CTYJEHTOB BBICIINX yUY€OHBIX 3aBEACHUN MAIIMHOCTPOUTEIHHBIX
cnenuanbHocter. [lon pex. Jlenemkuna A.B. — M., MAMMU, 2014 (B anexkrponHom Buje). — 37 c.

3. benenkosa F0.A., Jlenemkun A.B., Muxaiinun A.A., Cy3naneues B.E. JlabopaTopHubie paboThl 1o Kypcy «I uapaBinueckue
MalIuHbl», BbIMONAHSAeMble Ha [IOBM. Meroauueckoe mnocoOue s CTYIAEHTOB BBICIIUX YYE€OHBIX 3aBEJACHUM
MalIMHOCTPOUTENbHBIX crienuaibHocTei. [lon pen. Jlememkuna A.B. — M., YHuBepcuter mammnHoctpoenus, 2016 (B
AIIEKTPOHHOM BHJIE). — 26 C.

4. benenkoBa 10.A., Jlenemkun A.B., Muxaiinun A.A., Cy3gansueB B.E. Jlaboparopusie pabotel no kypcy «O0beMHbIE
TUAPABIMYECKHE MPUBOABD», BbiNoJHAeMble Ha [I[DOBM. Mertonuueckoe mocobue sl CTYIAEHTOB BBICIIUX Y4E€OHBIX
3aBEJICHU MaIlMHOCTPOUTENbHBIX crienunanbHocTeil. [lon pen. Jlenemkuna A.B. — M., Mockosckuii [Tomutex, 2017 (B
AIEKTPOHHOM BHJIE). — 59 c.

B) METOAMYECKHUE YKa3aHUA JIJIsl CAMOCTOSATEIbHON paboThI:

1. Muxaiinmuu A.A., IIxakanze C. 1., Kypmaes P.X., Ctpokos I1.A. Pacuer 351eMeHTOB aBTOMOOMIIBHBIX THAPOCUCTEM. Y UeOHOE
nocobue a1 ctyaeHToB By30B. [lox pen. Jlenemkuna A.B. — M., uzn. MAMU, 2012. — 87 c.

2. Jlenemkun A.B., Muxaiimua A.A., IIxakamze C. /., Kypmaes P.X., CrpokoB II.A. I'napaBirdeckuid pacyeT CIO0XKHBIX

TpyOOIPOBOAOB TPAHCTIOPTHO-TEXHOJIOTHYSCKUX MAIIMH. Y4eOHOe mocobue i cTyaeHToB By30B. Iloa pen. Jlenemkuna
A.B.— M., u3n. MAMU, 2013. — 86 c.

') MporpaMMHOE 00ecTIedeHUEe U HHTEPHET-PECYPCHI:

Pa3zpaboTana nporpamMma MOJEIMPOBaHUS JaOOPATOPHBIX padoT Ha DBM, nyOnupyronmx HaTypHble JadopaTOpHbIE
paboThl Kadeapsl.

HNuTepHeT-pecypchl BKIIIOYAIOT YYEOHUKH, YI€OHO-METOIMYECKHUE TOCOOUS U PE3CHTAIINH.

Ha caiite yauBepcuteTa B pasnaene: kadeapa « uapaBiarka» mpeCTaBICHbI CICAYIONINE MAaTePUATIbI:

— TEOPETUYECKUE KypChl (ITPE3EHTAIUY 110 pa3jieiaM JUCIHUILINHEI);

— J1a00PATOPHBIN MPAKTUKYM (METOAMYECKUE YKa3aHUsI 10 TTPOBEICHUIO JIAOOPATOPHBIX padOT U PEKOMEHIOBAHHBIC
(bopMBI IPOTOKOJIOB 7151 OPOPMIIEHUS PE3YIHTATOB JaOOPATOPHBIX PadboT);

— TIOCOOHMS 1T CAaMOCTOSITEIFHON pabOThI (METOIMUECKOE TIOCOOHE ISl BHITTOTHEHHUS pacueTHO-TpaduIeCKuX padoT).
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Ha caiite ynuBepcutera B pasjene: OMOIMOTEKa MpeICTaBIEHbl METOJUUECKUE TOCOOMs, IPUBEICHHbBIE B MOApa3zenax
JaHHOM IPOTPaMMBI «JIONOJHUTENIbHAS JIUTEPATYPa» U «METOINYECKUE YKa3aHUS JJIsl CAMOCTOSITENIbHOM paboThD».

Bce yueOHMKY U yueOHbIe TocoOUs, MPUBEICHHBIE B TIOJIpa3/ieiie OCHOBHAS JTUTEpATypa TaHHON IPOrpaMMbl, UMEIOTCS Ha
pa3nuuHbIX cantax MHTEpHETA.

I[Tose3Hbie yueOHO-METOIMUECKUE U MH(DOPMAIIMOHHBIE MaTEPHAIIBI TI0 AUCIMIUIMHE MTPECTABICHBl Ha calTax:
yandex/ru/yandsearch?texst=cuopozcazoounamuxa&lr=213
yandex/ru/yandsearch?texst=cuopasruxa+nexyuu&klr=213

8. MarepuajibHO-TeXHUYECKOE O0eceYeHue U CIMILIMHBI.

Crienuanu3upoBaHHas JIabopaToOpusl I BBIMOJIHEHHS Ja0OPATOPHBIX pPabOT € COOTBETCTBYIONIMMH CTCHIAMH,
obopyoBanueM u npudopamu (aya. AB-1101).

Crnenuanu3npoBaHHbIe KOMIBIOTEpHBIE Kacchl (aya. AB-1406 u AB-1407), ocHaleHHbIE TEPCOHATIBHBIMA KOMITBIOTEPAMH
(B KaXJI0M MO 1IECTh) C YCTAHOBJICHHBIM MPOrPaAaMMHBIM 00€CTIieYeHUEM, HEOOXOIUMBIM sl BBITIOJIHEHUS J1a0OpaTOPHBIX pabOT
110 JUCIUILIINHE.

9. MeToanuyeckue peKOMEHAAIMH JAJIl CAMOCTOATEIbHOM PadoThl CTYAEHTOB.

[Ipu moxaroroBke K nabopaTOpHBIM paboTaMm, a Takke Mpu 00pabOTKE M aHANIM3E PE3yJbTATOB JKCIEPUMEHTAIBHBIX
MCCJICIOBAHMM, CTYJIEHTaM PEKOMEHJYETCS MCIOJIb30BaTh CIENYIONIME METOJUYEeCKHe pa3padoTKu Kadenphl, yKa3aHHbBIE B
MOJAMYHKTE 76 TaHHOU paboyeil mporpaMMmel:

— Ha 4-0M cemecTpe 00ydeHHUs pEeKOMEHIYETCs MEeTon4YecKkoe mocooue [2];
— Ha 5-0M cemecTpe 00ydeHUs peKOMEHIyeTCsl MeToanueckue mocobus [3] u [4].

[Ipy BBIMOJHEHUW MOMANTHUX PACYCTHO-TPAPUUICCKUX padOT CTYJACHTaAM PEKOMEHIYETCS HCIOJIb30BaTh CIEAYIOIIHEC
METOANYECKHE pa3pabOTKU Kadeaphl, ykazaHHbIE B IOJAMYHKTE 76 TaHHOM paboyeil mporpaMMel:

— Ha 4-oM cemecTpe 00ydeHHUs peKOMEHIYETCsl MeToaudeckoe mocooue [1];
— Ha 5-0M cemecTpe 00y4eHUs PEKOMEHAYETCS METOANYECKHUE ocoous [2].

10. Meroauyeckue peKOMEHIALUM ISl PENOJAaBaTeIsl.
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[Tpu moaroToBKE MpenoaaBaHus JAHHOW JUCITUTUTMHBI PEKOMEHIYETCS UCIIOIh30BATh JINTEPATYPY, IPUBEACHHYIO B ITYHKTE
/ MaHHOW paboyei mMporpamMMel.
[Ipu MOATOTOBKE K YTEHUIO JICKIINH B KaueCTBEe 0a30BOT0 yUeOHHKA 11€J1eCO00pa3HO UCTIOIb30BaTh YUeOHUK [1] moamyHKTa
/a nanHoM pabouel MporpaMMBbI.
[Ipu oTpaboTKe yMEHHUs MPOBOAUTH MPAKTUYCCKHE PACUEThI IIeJIeCO00pa3HO MCIONB30BaTh 3adauyHuK [1] mommyHkra 76
JaHHOM pabouel MporpaMMBbI.
st ipoBeieHusT 1a00OpaTOPHBIX padOT CIeAyeT HMCHOJb30BaTh CIEAYIOIIME METOJIUYECKUE Pa3pabOTKH, YKa3aHHbBIE B
MOANYHKTE 76:
— Ha 4-0M cemecTpe 00yUYeHHUsI peKOMEHYEeTCSl METOuYEecKoe nmocooue [2];
— Ha 5-0M ceMecTpe 00yUYeHUsI peKOMEHTyeTCsl MeToinueckue mocoous [3] u [4].
[Ipn opranuzanu CaMOCTOSTEIbHOM pabOThl CTYJIEHTOB PEKOMEHJIYETCS MCIOJIb30BaTh CIICAYIOIMINE METOAUYECKUE
pa3paboOTKH, yKa3aHHbIE B TIOJMYHKTE 78!
— Ha 4-0M cemecTpe 00y4YeHHUsI peKOMEHyeTCsl MeTou4eckoe nocoodue [1];
— Ha 5-0M ceMecTpe 00yUYeHUs PEKOMEHIyeTCsl MeToJu4YecKue mocoous [2].
Jl71st mpoBeieHUs MPOMEXYTOYHOTO 3a4eTa (10 OKOHYAHHUIO 4-T0 CEMECTpPa) CIEAYET UCTIOIb30BaTh TECTHI, IPUBEJCHHBIC B
[Tpunoxenuu k ®OC 4s.
st mpoBeleHUsI 3aKJIIOYHMTENIBHOTO YK3aMEHa CJIEyeT HCIOJIb30BaTh HSK3aMEHAIlMOHHBIE OWIIEThI, MPUBEJACHHBIC B
[Tpunoxenuun k ®OC 4e.

11. IlpunoxeHus

Ipunoowcenue 1. CTpyKkTypa U COJIEpKAHUE JUCIUTIIINHbI

Ipunooiwcenue 2. Tematuka 1a00paTopHbIX pabOT

Ipunooicenue 3. Tematrka NpaKTUYECKUX (CEMUHAPCKUX) 3aHATUN

Ilpunoocernue 4. DoHI OLEHOYHBIX CPELICTB
Ipunooiwcenue k @OC 4a. Habop TectoB I'-1 u ['-2 aid 3ammrtsl 1a00paTopHbIX paboT
Ipunooiwcenue k @OC 46. Habop tectoB I'M u I'Tl qyist 3aumTsl 1abopaTopHBIX padboT
Ipunooicenue k DOC 46. Habop TecTOB 111 MPOMEXYTOUHOTO 3a4€Ta MO JUCIUILINHE
Ipunoocenue k ®OC 42. bunetsl 115 SK3aMeHa M0 TUCITUTIIMHE
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Ipunooscenue k ®OC 40. Criucok TeM pedepaTUBHBIX padbOT
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[Ipunoxenue 1.
CtpyKTypa U coliepkaHue AUCUUILINHBI (MOAys) « 'HapaB/aIMKa U ruiponHEeBMONPUBOI»

CnenmansHocTh 23.05.01 «Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA»

O6pazoBatenbHas nporpamma «llepcrnekTUBHBIE TPAHCTIOPTHBIE CPEACTBAY
Cnenuanuct

Ounas hopma oOydeHHst

Buabl yueOHoM padoThl, DODMEI
2| = S |BKJII0Yas CAMOCTOSTEIBHYIO Buabl camocTosITEILHOM aTTGIE)CTaII
o | 35 a00Ty CTY1eHTOB a00ThI CTYI€HTOB
n/n Paznen S| &8 P yerya ’ P YA un
5 @ =| H TPYAOEMKOCTH B Yacax
o T3
J | II/C | JIa6 |CPC | KCP | K.P. |K.II.| PI'P |Pedepar K/p | 9 | 3
4-0ii cemecTp
BBenenue.
Kunkocts u ras. Cunpl,
1 JIEUCTBYIOIINE B KUAKOCTHU. | 4 1 1 2 +
I'mppocraTnueckoe JlaBJICHUE.
Enuaunbl ¥ cuUCTeMbl H3MEpPEHUS
naBiicHUd. CBOWMCTBaA >XKUJIKOCTEN U
I'mppocraruka.
CpoyictBa  pgaBieHusi. OcHOBHOU
2 | 3akon TUAPOCTATUKU. Y PaBHEHHE 4 2 1 1 1 2 +
Diinepa. Meronsl U3MEPEHUS
JTaBJICHUSL.
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I'mapocratuka.

Cwita, naeucTByromass Ha TUIOCKHE
creHku. Cuibl, JCUCTBYIOIIME Ha
KpUBOJIMHEWHBIC cTeHku. [lmaBanue
TEJ.

PI'P — Cmamuueckue pacuemol
971eMEeHMO8 2UOpasIUYeCcKux
YCmMpOoUCma.

I'mapocraruka.

OTHOCUTENbHBIN ITOKOU XUIKOCTH B
JBUKYIIIUXCS cocyJax.
[IpsMonMHEiHOE W BpaIAaTEIBHOE
JBUKEHHUE COCYJIOB.

OcHoBHbIE 3aKOHbI KHHEMATUKH U
AHHAMHUKH ) KUAKOCTH.

OCHOBHBIE TOHATHS U ONPEACTICHHUS.
PeanbHass v wupaeanbHas KUAKOCTH.
OnHomepHble TedeHusa. Pacxonm wu
YpPaBHEHUE pACXOJOB. Y paBHEHHUS
HEPA3PHIBHOCTH.

OcHOBHbIE 3aKOHbI KHHEMATUKHU U
AUHAMHUKH KUIKOCTH.

YpaBHEHUS OBUKECHUSA UACAIBHOW U
pEAIbHOM KUJAKOCTH B HANIPSHKEHUSX.
OO0o001IeHupii  3ak0oH  HproToHA.
Ypasuenust Hape-Crokca.
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OcHOBHbIE 3aKOHbI KHHEMATUKHU U
ANHAMHUKH KUIKOCTH.

YpaBHeHUe bepnymum TS
uaeaibHON  KUAKOCTH. CrocoObl
u3MepeHus HamopoB. TpyOka Iluto
IUIsl 3aMepa CKOPOCTHBIX HAIOpOB B
MOTOKaX KUJKOCTH U rasa.

OcHoBHbIE 3aKOHbI KHHEMATUKH U
AHHAMHUKH ) KUAKOCTH.

VYpaBHenue bepHyu 11 peanbHOU
KUJKOCTH. OKCINEPUMEHTAIbHAS W
reoMeTpudecKas WJUTFOCTpaUs
ypaBHEHU bepnyun. JInaus
IIOJIHOTO Haropa U
IbE30METPUYECKAS JIMHUSL.

OcHOBHbIE 3aKOHbI KHHEMATUKHU U
AUHAMHUKH KUAKOCTH.

KoaddurmenTst Kopunonuca.
OcCHOBHBIE BHJBl THUIPABINYECKUX
noTtepb W QopMyibl A UX
omnpexneneHus. Meronuka pacuera
OJIHOMEPHBIX TEUEHUI B TpyOax.

PI'P —  Pacuemwvi  s71emenHmos
2UOPABIUYECKUX — YCMPOUCME c
UCNONBL308AHUEM ypasHeHus
bepnynnu.

10

OcHOBHbBIE 3aKOHbI KHHEMATUKHU U
AUHAMHUKH ) KUAKOCTH.

10
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['unponuHamudeckoe noyooue
ITIOTOKOB KUAKOCTHU U ra3za. Kpurepui
nonobuss  PeliHonbrca.  Pexumsl
teyeHus. KaBurannonHoe teueHue B
KHUJIKOCTH.

11

I'uapaBiauveckue CONMPOTUBJICHUS.
JlamunapHoe TeueHue. JlamuHapHoe
TE€YeHHE B KPYIIIbIX TpyOax. Cpemusis
CKOpOCTh, KO3(ppuuument Japcu u
KO3 purmeHT Kopnonuca.
JlaMrHApHOE TEYEHUE B HEKPYTJIBIX
TpyOax. OcoObie ciy4au
JAMUHApHOTO TEYECHMUSL.

11

12

I'uapaBiauyeckue CONMPOTUBJICHUS.
TypOynentHoe TeueHue. OCHOBBI
TEOpUHU MOTPAHUYHOTO ({3
TypOyneHTHOE TeueHue B IrIaJKuX U
IEPOXOBATHIX TpyOax.
TypOyneHnTHoe TeueHne B HEKPYTJIbIX
TpyOax.

12

13

I'mapaBianyeckue cONMpPOTUBJICHUS.
Mectable COIIPOTUBIICHUS.
BuxpeoOpazoBanusi B  MECTHBIX
COIIPOTUBIIEHUAX M KBAJAPATUUYHBIE
IOTEPHU. Pacmupenne mortoka.
Teopema bopna. CyxeHue mnoToKa.
IToBopoT notoka.

13
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14

I'mppaBimyeckue CONPOTUBIICHUSA.
B3anmnoe BIIUSIHHE MECTHBIX
conpoTtuieHuii. KoMOuHupoBaHHbIE
MECTHBIE CONPOTHUBIICHUS. MecTHbIE
CONPOTUBJIECHUS MNpu OONBIIMX H
MaJIbIX ynciiax PerHonpaca.

14

15

I'mapaBianyeckne CONpPOTUBIICHUS.
Ucteuenne. Ucteuenue B
atMocdepy. Ucteuenue oJI
YPOBEHb. Ucteuenue pU
HECOBEPIUICHHOM CKaTuu. Mcreuenus
Yyepe3 HACA/IKU.

PI'P — Pacuemwvi  21emMenmos
2UOPABIUYECKUX — YCMPOUCME c
UCNONBL30BAHUEM Gdopmyn
ucme4eHus.

15

16

Pacuer TpyOonpoBoa0B.

Pacder mnpocThix TpyOOIPOBOJIOB.
XapakTepucTuka noTpeOHOTO
Haropa U XapaKTepUCTHKA
TpyOompoBoa. Coenunenue
IIPOCTBIX TPYOOIIPOBOIOB.

16

17

Pac4yer TpyOOnpoBoaoB.

Cnoxublii  TpyOompoBoa.  Yuer
TUPOJIBUTATENIEd  NPU  pacyere
TpyOonpoBogoB. TpyOompoBog c
HACOCHOMU MOoJauei.

17

18

Pacuer TpyOOnIpoBOI0B.

18
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I'padpoanamuTuaeckuit METOJ
pacyeTa CI0KHBIX TPyOOIIPOBOJOB U
ero peann3anus Ha OBM.
I'mapaBnnyeckunii yaap B
TpyOONIpOBOJIAX.

Hroro 3a cemecTp

18 | 9 9

36

5-0ii cemecTp

19

OcHOBHbBIE CBeJeHUSI O THAPO- U
IMHEeBMOCHCTEMaX.

[M'uapaBandeckre ¥ MTHEBMATHUICCKHE
cucreMpl. OOmuMe TOHATHA U
onpeneneHuss. OCHOBBI  pacueTa
TpyOOIIPOBOAOB THAPABINYCCKUX H
ITHEBMATUYECKHUX CHCTEM.

PI'P — nocmpoeHnue
Xapaxkmepucmuxu CIOHNCHO20
mpybonposooa.

20

Fnz[paB.anecmle MallluHbI.

OCHOBHbIE TIOHSITUS U OTIPEJICIICHUSI.
JnHamuyeckne HACOCBI.
IleHTpOoOEKHBII HACOC: YCTPOUCTBO
U TnpuHOUN paboTel, TpeyroibHUK
ckopocTel. (OCHOBHOE ypaBHEHHE
IEHTPOOEKHOTO Hacoca (YpaBHEHHE
Ditnepa).

21

anpaBnnquKne MallluHbI.
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XapakTepucTuka  LEHTPOOEKHOTO
Hacoca. XAapakTEPUCTUKH APYrUX
JIONACTHBIX HAaCOCOB. Teopus
Moj00Usl  JIOMACTHBIX  HACOCOB.
JlomactHble  THIPOJBHUraTend  —
THJIpaBIMYECKUE TYpOUHEL..

22

Fl/mpaBquecmle MalllnHbI.

OOBeMHBIC  HACOCHI. [TpunIUn
JIeicTBUA HW  OOIIMe  CBOICTBA.
[TopmHeBbie Hacocbl. OCOOCHHOCTH
IUTYH)KEPHBIX W JIradparMeHHBIX
HacocoB. HepaBHOMEpPHOCTH nTOAAYH
M CIIOCOOBI €€ CHHIKECHHS.

23

anpaB.ﬂnqecmle MallIUHbI.

Poropnsie HAaCOCBI [IpyuHIMT
NEUCTBUST U OO0IIMEe  CBOMCTBA.
Knaccuduxanus. OcHOBHBIE
Pa3HOBUJAHOCTH POTOPHBIX HACOCOB:
LIIECTEPEHHBIE, BUHTOBEIE,
IUTACTHHYATHIE, aKCHAJIbHO-
HOpPIIIHEBBIE, paanaibHO-
HOPIIIHEBBIE.

24

anpaBnnquKne MallluHbI.

CnocoObl  peryJMpoBaHusl TOAa4YU
POTOPHBIX HACOCOB — HACOCHBIE
YCTaHOBKH. XapaKkTepUCTUKHU
HAaCOCOB W HACOCHBIX YCTaHOBOK.
KIIJI poTopHBIX HacOCOB.
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PI'P - nocmpoeHnue
Xapaxkmepucmuxu HACOCHOU
YCMAHOBKU.

25

anpaBnnqecm{e MalllMHBbI.

OObemHbIE TUIPABINICCKUC
JIBUTATEIIN (cBoiicTBa 51
kinaccudukaius). ['maponuIuHIpsI.
I'mapoMoTOpel, MX Pa3HOBUIHOCTH.
OcHOBHBIE pacueTHbIE (HOPMYIIHI.

26

lepaBquecmle CHUCTEMBI.

[ousTus u OIPEICIICHHUS.
I'mppaBnnueckue MIPUBO/BI u
TUJPABIMYECKUE  CUCTEMBbI A
MOJIa4uu )XKUAKOCTH. [ maponpuBoIbI 1
MX OCHOBHBIE JJEMEHTHL. PadOoune
JKUJIKOCTH.

27

I'mppaBianyeckue cUCTEMBbI.

I'mppaBnuueckue amnraparsl.
Perynupyemsbie u HeperyJmpyemMbie
JIPOCCEIIH. Knamansr.
Hampagmsromume u npoccenupyronme
pacnpenenurennd. JByXkackajaHbIE
TUJIPABIINYECKUE YCTPOUCTBA.

28

I'mapaBianyeckue CUCTEMBI.

Konaummoneps! pabodeii sKUIKOCTH.
I'unpaBnuyeckue Oaxwu.
['mnpaBnuueckue  aKKyMyJsSTOPHI.

10
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Kectkue u rubKHe TPyOOTPOBOIHI.
CoennHeHne TPyOOIIPOBOJIOB.

Fl/mpaBquecmle CHUCTEMBI.

[I'uapornpuBoOabI  BpaliaTeIbHOTO |
BO3BPATHO-TIOCTYIIATEILHOTO
nBrKeHus. JlpoccenbHbIE CIIOCOOBI

29 peryJMpOBaHUS TUAPOIPUBOIOB. 1
PI'P — ananuz cosmecmmuotl pabomuwi
HACOCHOU YCMAHOBKU U CLOACHO20
mpybonposood.
I'mapaBianyeckne CHCTEMBI.
I'uaponipuBobl ¢  OOBEMHBIM U
00bEMHO-/IPOCCETHLHBIM
30 perynupoBanreM. CpaBHUTEIbHBIN 12 1
aHasu3 TUAPOIIPUBOJIOB c
Pa3IMYHBIMU criocobamu
peryJIMpoBaHMUSI.
I'mppaBianyeckue cUCTEMBbI.
31 I'uapornpuBoIBI CO cTaOMIM3ALIUCH | 13
CUHXPOHU3aLINEN JBH>KCHUS
BBIXOJ/IHBIX 3BEHBEB.
I'mapaBanyeckue CMCTEMBbI.
Cnensaimue TUJPOTIPUBO/IBI.
OCHOBHOM MPUHIMUI TOCTPOSHUS
32 14 1

cuemsuux — TuaponpuBomoB.  UXx
HAa3HAYCHUE W TPUMEHECHUH B
HA3€MHBIX TPAHCIIOPTHBIX CUCTEMAX.
Koaddurment ycunenus.
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33

Fl/mpaBquecmle CHUCTEMBI.

['uaponuHamMuueckne Tepeaadn, uxX
pasHOBUAHOCTH. [uapomydpter
THIPOTPAHCPOPMATOPHI:
YCTPOMCTBA, TMPHUHIUIBI  PaOOTHI,
XapaKTePUCTHKH. KommekcHbie
TUAPOTPAHCHOPMATOPHI.

15

34

Fnz{paBnnqecxne CHUCTEMBI.

['mppaBnnueckne  CUCTEMBI A
MOJIavu KUAKOCTH. [ uapaBinueckue
CHCTEMBI BEHTHUJISILIMH, OTOIUICHUS U
OXJIAXKJICHHS.

16

35

ITneBMaTHUYecKHne CHCTEMBI.

[TneBmaTnueckue
Kommnpeccopsr: JIONIACTHBIE,
MIOPIIHEBBIE 151 POTOPHBIE.
Bentuisitopst. [TneBmaTnueckue
TUJPOABUTATENN: TTHEBMOLIMJIUHIPHI
Y POTOPHBIE THEBMOMOTOPBI.

MallIMHBI.

17

36

IIneBMaTH4YeCcKHue CUCTEMBI.

[TneBMaTHueckue armaparsl,
Pabouee Teno MNHEBMONPUBOJOB —
ra3  (Bo3ayx). KoHaunmoHepsl.
EmkocTn 114 raza — pecUBEpBHI.
ITHeBMOCHCTEMBI MOJATOTOBKY rasa.

18

Hroro 3a cemectp:

18

36

HUtoro:

36

18

18

72
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3aBenyromuii kaheapon
«IIpoMbIlIIeHHAS TEIJIOIHEPTCTHKAY
JIOII., K.T.H. /JI.A. Mapromun/
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[Ipunoxenue 2.

JlaGopaTopHBIi TPAKTUKYM AUCHUTIIAHBI (MOTYJIS)
«'mapaBanka ¥ THAPONHEBMONPUBOI

Cnenuanbaocts 23.05.01
«Ha3zeMHBIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY

ObpazoBarenbHas nporpamma «IlepcnekTHBHBbIE TPAHCIOPTHBIE CPEICTBA»

Cneunanuct Ounast popma 00ydeHHs
. O6bem
Mudp Hazsanue nabopaTopHoii paboThI
B yacax
4-p1it ceMecTp
Beenen | OcHOBHBIE CIOCOOBI U3MEPEHUSI PUZUUYECKUX TTAPAMETPOB 1
ue MIOTOKOB >KUJIKOCTH
r-1 JlemoHcTpauus ypasHeHus: bepuyum. [loctpoenue 15
MMbE30METPUUYECKON JTMHUY U IMHUH TIOJTHOTO HaIopa ’
-2 PexuMbl TeUeHUS KUIKOCTH 0,5
r.3 Omnpenenenre NoTeph HAMOPa Ha TPEHHUE MO AJIMHE U B 9
MECTHBIX THAPABINYECKUX COTIPOTUBIICHUSIX
Onpenenenue ko3 GuiMeHTa IOTePh B MECTHOM
-4 | rugpaBAMYECKOM COMPOTUBICHUM TPU HOPMAJIHLHOM H 2
KaBUTAI[MOHHOM T€YCHUU
.5 Omnpenenenue koddduieHTa pacxo/ia Mpu UCTCUCHUN Yepe3 1
OTBEpPCTHE U HACATKHU
-6 | ['uapaBnuueckuit yaap B TpyOOmpoBoe 1
S5-TBIN ceMecTp
Beeaen | OcHOBHBIE CIOCOOBI U3MEPEHUS PU3NUECKUX TTaPaMETPOB 9
ne HACOCOB M THAPABIIMYCCKUX JABUTATEIICH
['M-1 | UcnbiTanue 1ieHTpoOeKHOT0 Hacoca 1
['M-2 | McnbplTaHue ECTEPEHHOr0 Hacoca C MEPETUBHBIM KIIAITaHOM 1
'M-3 WcnbiTanue paauaibHO-TIOPITHEBOTO HACOCA C 1
ABTOMATUYECKUM PETYIISATOPOM TI0/Iauu
-1 Hcnibrtanue ruiponpuBoia ¢ IPOCCEIbHBIM PETYIMPOBAHUEM 1

CKOPOCTH
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-2 Wcnbrtanue ruiponpuBojia ¢ IPOCCEIBHBIM PETYIMPOBAHUEM 1
U cTabmIm3aImei CKopocTu

-3 Hcnbrtanue ruaponprBoja ¢ 00beMHBIM (MAITUHHBIM) 1
PETyJIUPOBAaHUEM CKOPOCTH

-4 HcnpiTanne THAPONPUBO/IA C 00BEMHO-IPOCCETHHBIM 1
PETYJIMPOBAHUEM CKOPOCTH

3aBenyrommii kKadeapoin
«[ITpoMbIlIUTeHHAS TETUIOHEPTETUKAY
JO11., K.T.H. /JI.A. Mapromus/



31

[Ipunoxenue 3.
TeMarnka npakTHYECKUX (CEMUHAPCKUX ) 3aHITUN JUCHUTUIAHBI (MOTYJIsS)
«'mapaBanka ¥ THAPONHEBMONPUBOI

Cnenuanbaocts 23.05.01
«Ha3zeMHBIe TPAHCITOPTHO-TEXHOJIOTHYECKHE CPEICTBAY

Oo6pazoBatenbHas nporpamMma «IlepcnekTHBHBIE TPAHCIOPTHBIE CPEICTBAY

Cnenuanuct Ounas dhopma 00yueHus

O0BeM
B yacax

Ne Tewma 3auaTusa

4-p1if cemecTp

EnuHuUIbI M cHCTEMBI OTCUYETA JTABJICHUN, IPUMEHSIEMbBIEC B

1 N 1
TEXHUYECKOUN THIPABIINKE

2 Meroauka pelieHus 3a1a4 ¢ UCIO0JIb30BaHUEM 3aKOHOB 5
TUAPOCTATUKU

2 Meroavka npuMeHeHUs! ypaBHEHUsS bepHyIUIn i1 pacuera 9

TEUEHUM KUJIKOCTH B TpyOax.

Metoapbl pelieHns] TPAKTUYECKUX 3a]1a4 TI0 TEUCHUIO KUJKOCTEH
4 | B TpyOOIPOBOJHBIX CUCTEMAX, COJIEPKAIIUX MECTHBIC 2
CONIPOTHUBJIEHUS, C YUETOM TUIPABINYECKUX MOTEPh

Meroavka npuMeHeHus1 (OpMyYJT UCTEUECHHS ISl pacueTa

5 2

AJIEMEHTOB TUAPABIUIECKIX CUCTEM
S-ThIil ceMecTp

1 Hcnons3oBanne ypaBHeHUs! bepHYN A TOCTPOCHUS 1
XapaKTEPUCTUK MPOCTHIX TPYOOIPOBOIOB

9 [TocTpoeHne XxapakTepUCTUK CIOKHBIX TPyOOIIPOBOIOB U 9
UCIIOJIb30BAHUE UX B pacyeTax

9 [TocTpoeHne xapakTepUCTUK JIOMACTHBIX HACOCOB C 9
HCIIOJb30BaHUEM (POpMYJT TTOA00US

4 [TocTpoenne xapakTepUCTUK POTOPHBIX HACOCOB M HACOCHBIX 9
YCTaHOBOK Ha X OCHOBE

5 OCHOBHBIC MPUHIIUTIBI M METOJIBI pacyeTa CIOKHBIX 9

TpyOONIPOBOAOB C HACOCHOM Moayeit

3aBenytomuii kadenpoit
«IIpombIIieHHAS TETJI0IHEPTCTHKA
J011., K.T.H. /J1.A. Mapromms/
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[Tpunoxenue 4

MUHUCTEPCTBO HAVKHU U BBICIIETO OFPA30OBAHUS POCCUMCKOMN ®EJIEPALIN
denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pa30BaTENIbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHuUs

MOCKOBCKHU ITOJIMTEXHUYECKUN YHUBEPCUTET

CneniMaJbHOCTD:
23.05.01 «HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKHUE CPECTBA»

OIl (mpodunnb): «IlepcnekTHBHbIE TPAHCIOPTHBIE CPEJICTBA»

Kadenpa «I[IpoMblnieHHAS TENJI0IHEPTeTHKAY

®OHJI
OLIEHOYHBIX CPEJCTB

O YYEBHOM JUCIHUATIJIMHE

I'mapaBinka v rUAPONMHEBMONPUBO/L

Cocras: 1. IlepeyeHb OLIEHOYHBIX CPEICTB
2. [MacnopT (poHIa OLEHOYHBIX CPEICTB
3. llpuaoxenus 4a, 40, 46, 42, 40

CocraBurenn: npog., k.1.H. Jlenemkun A.B.,
npod¢., k.T.H. Muxaiiaun A.A.

Mocksa, 2020 rox
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HepequL HUCIMOJb3YEMbIX OLICHOYHBIX CPEIACTB

HaumenoBanue [IpencraBnenue

Ne KpaTkas xapakrepucTuka OleHOYHOTO

W OLICHOYHOI'O cpejicTBa OLIGHOYHOTI'O CPEJICTBA
CpEACTBA B ®OC
1 | Tecr (T) CucreMa cTaHAapTU30BaHHBIX 3HAHUM, DOHJ| TECTOBBIX
II03BOJISAIOIAsl aBTOMAaTU3UPOBATh 3a/laHui
poLEAYpPY U3MEPEHHS YPOBHSI 3HAHUM U (ITpunoxxenus
YMEHUH 00y4aronerocs DOC 4a, 406, 46)

2 | PacuerHo- CpencTBo NpoBEPKH YMEHUN TPUMEHSTh Kommuekr 3anannii
rpaduueckas II0JIyYE€HHBIE 3HAHUSI 110 3apaHee JUISL BBITIOJIHEHUS
pabora (PI'P) ONpeAeICHHON METOIUKE JJIs PEIICHUS pacyeTHo-

3a/1a4 WIM 3aJaHuH 110 MOJYJIXO WU rpaduveckoit padboTbl
JTUCITUILIMHE B I[EJIOM. [IIkana olieHUBaHUS
U IIpoueaypa
NPUMEHEHUS
3 | Kypnan CpencTBo poBepKU HaBBIKOB BbiNoJHEHUs | [lepeuenn
1abopaTOPHBIX KOHKPETHBIX MPUEMOB pabOThI Ha y4eOHO- BBITMOJTHSIEMBIX
pabot (OKypran 71a00paTOPHOM, UCCIIEI0BATEIHCKOM 1a00paTOPHBIX pabOT
.p.) 000pyI0BaHUU, KOHTPOJIBHO- (ITpunoxenue 2).
M3MEPHUTEIILHOM OCHAIICHUH, TpeHaxEpax, | OOpasel KypHaia
CUMYJISTOpaxX, KOMIBIOTEPAX. 1.p.
[[Ixana oueHUBaHUS U
IpOLEAYPHI
IPUMCHCHUS
4 | Pedepar ITpoaykT camocTosTENbHON pabOTHI Temsl pedepaToB
CTyJIeHTa, IpeacTaBisonuii coooi kpatkoe | (ITpmnoxenue k ®OC
M3JI0’KEHUE B MUCbMEHHOM BHU/IE 40).
MOJIYYEHHBIX pe3yiabTaToB TeopeTnueckoro | Illkana ouneHuBanus u
aHaJM3a ONpe/eNeHHON HayyHoH (yueOHO- | mpolexypa
HCCIIEIOBATENbCKOM ) TEMBI, TJI€ aBTOP PUMCHCHUS
pacKpbIBaeT CyTh HCCIIEyeMOM MpoOIeMBbl,
TIPUBOJIUT Pa3INIHBIC TOYKH 3PCHHUS, a
TaKKe COOCTBEHHbIE B3IJIsI/Ibl HA HEE.

5 | Oxk3ameHanuoHHble | CpeacTBO MPOBEPKU 3HAHUM, YMEHUH, DK3aMeHaIMOHHbIE

OUIIeTHI HaBBIKOB. MOKeT BKJIFOUATh KOMILIEKC ounetsl (ITpunoxxenue
TEOPETUUECKUX BOIPOCOB, 3a/1a4, k ®OC 42).

MPAKTUYECKHUX 3aJaHHH. [IIkana olleHUBaHUS U
npoueaypa

IMPUMCHCHU .
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Hacnoptr ®OC
no qucruminHe «'mapaBianka v THAPOMHEBMONPUBOI

Kon DNEeMEHTHI Konrposmmpyemsie | Ilepuonuy | Buael Crnoco | Cpencrs
KOMIT | KOMIIETEHIIUH MOJYJIH, Pa3/ieNbl | HOCTh KOHTpOJ | OBl a
eTeHl | (yactu (Temsr) KOHTpOJIA | A KOHTPO | KOHTPOJI
uu KOMIIETEHIIUM) | JUCLMILIMHBI 110 1 b
paboueit
nporpamMmme
1 2 3 4 S) 6 7

[IK-2 | 3Harh: OcHOBHbIE TEK, Pedepar, | YctHo | Pedepar,

OCHOBHBIE BUJIbI | CBeAeHMs 0 Tuapo- | ITA €] OK3.

THJIPABINYECKUX | U ouner

" ITHEBMOCHCTEMAX.

nHeBMaTudecku | ['mapaBinndeckue

X YCTPOWCTB, MamuHsbl. [Ipyrue

UCTOJIb3yeMble | 3JIEMEHThI

Ha Ha3€MHbBIX TUJIPaBIMYECKUX U

TPaHCHOPTHO- ITHEBMATUYECKUX

TEXHOJIOTUYECKH | CUCTEM.

X CpeJICTBaXx,

METO/IbI

UCCIICIOBaHUS U

pacuera ux

KHHEMaTUYeCKH

X "

JTUHAMUYECKHUX

XapaKTEPUCTHUK

YMerh: I'mapaBnunyeckuit TEK, 3amura | YcrHo | PI'P,

IIPOBOJIUTH pacdeT MpoCThIX ITA PI'P, OK3.

pacueTsl TpyOONPOBOJOB U €] ouner

TU/IPABIMYECKUX | UX COCAMHEHUH.

u Pacuer

ITHEBMaTUYECKH | MTapaMeTpoB,

X MallWH, XapaKTepU3YIOIUX

anmnaparoB U paboty

JIpyrux T'UJPABINYECKUX

YCTPOMCTB, YCTPOMCTB.

OpUMEHSS

CTaH/IapTHbIE

METO/IbI U

MPUKIIaTHbIE

POTPaMMBI

pacueTa y3JIoB,
arperaroB u
CHCTEM
aBTOMOOMIIEH U
TPAKTOPOB
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Baaners: CnocoObl TEK, Tecr, VYerno, | Tecr,
METOJIaMH peryJnpoBaHus ITA 3ammra | I Kypnan
TEOPETHUUECKOT0 | PEKUMOB padOThHI a.p., 1.p.,
u TUJPaBINYECKUX U 3amura PI'P,
OKCIEPUMEHTAIb | [THEBMATUYECKUX PI'P, OK3.
HOT'O cucteM. MeToanl ) ouner
UCCJIC/IOBAHMS, | CPAaBHEHUS ITHX
MOXET C1oco0oB ¢
MIPOBOUTH HCIOJIb30BaHUEM
aHau3 UX PACUETHBIX U
BapHaHTOB AKCIIEPUMEHTATILH
TEXHUYECKUX BIX XapaKTEPUCTHK.
peueHuit u
HaXOJ/IUTh
ONTUMAJIbHbIE
BapUAHTHI
IICK- | 3uats: OcHosuble 3akonsl | TEK Tecr, Verno, | Tect,
1.4 OCHOBHBIE TUIPOCTATUKH, (Texymmit | 3 I1 OK3.
3aKOHBI, KUHEMAaTUKH U KOHTpOJb) | (3auer), | (muceM | Ouner
SMIIUPUYECKUE | TUHAMUKHU , C) €HHO),
3aBUCHMOCTU U | KUJKOCTH. ITA (ax3amen | KT
METO/IBI ['unpaBnuueckue (mpomexy | ) (xoMmIIb
pacuera, CONPOTHUBIICHUS. TOYHAas I0TEpH
ucnoinszyembie B | Pacuer aTTecTanu oe
MEXaHHUKE TpyOOIIPOBOJIOB. o) TECTHP
KUJKOCTH U ['uppaBnuueckue OBaHUE
ra3a, OCHOBHbIC | MAalIUHBI. )
ruapasinueckue | ['mapaBnuyeckue
u CHUCTEMBI.
nHeBMaTtndecku | [TneBmMatuueckue
€ YCTPOWCTBA, CHCTEMBI.
UCIIOJIb3yEeMbIE
Ha Ha3eMHBIX
TPAHCIIOPTHO-
TEXHOJIOTHYECKHU
X CpEeJIICTBaX,
METO/IbI
WCCJICIOBAHUS U
pacuera ux
KHHEMATUYECKU
X |
JTUHAMHAYECKHIX
XapaKTEPUCTUK
YMerh: I'mopaBauyeckuit TEK, 3amura | YerHo | PIP,
pemarb pacyer NMpOoCThIX ITA PIP, OK3.
TEOpEeTUYECKHe | TpyOONpOBOIOB U 3,9 ouer

U TIPaKTUYECKUE
3aJ1a49H,
HCIIOJIb3YsI
3aKOHBI U
pacyeTHble
METOIBI

WX COCJIUHECHMUM.
Pacuer
napameTpoB,
XapaKTePU3YIOLTUX
paboty
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rasos,
METOIaMH
aHanu3a paboThl
THIPABIMICCKAX
51
ITHEBMATHYECKHU
X CHCTEM
TPAHCIIOPTHO-
TEXHOJOTHYECKH
X CPE/ICTB,
MTO3BOJISIOIIUMH
OIIEHHUBATh UX
TEXHUYCCKUU
YPOBEHB U
MEPCIIEKTUBBI
MPUMCHEHUS Ha
aBTOMOOMIISIX U
TpaKTOpax

TUAPOMEXAHUKH, | THAPABIUYECKUX
MPOBOJUTH YCTPOMCTB.

pacyeTsl 1o

ONPENIETICHUIO

BAKHENIINX

KpUTEpUEB,

XapaKTEPU3YIOLLL

ux paboty

TUAPABINYECKUX

u

ITHEBMAaTHYECKHU

X MalIuH,

arnmapaToB U

APYrux

YCTPOMCTB

Baagern: Teopetnueckue u TEK Tecr, VYerno, | Tect,
METOJaMU OMIIUPUYECKUE 3amura | 11 Kypnain
MaTE€MaTUYEeCKOr | 3aBUCUMOCTH, a.p., 1.p.,
0 METO/IbI 3amura PI'P.
MOJICIIMPOBAHUSL | U3MEPEHHUM. PI'P

mtst ipoenenust | ['padoananmurudec

aHajam3a KMl METOJI pacuera

MIPOLECCOB, CJI0KHOTO

MPOUCXOAIIUX | TpyOOIpoBoaa ¢

B [IOTOKAaX HaCOCHOM

JKUJIKOCTEN U MoJayen.

[IIkansl OIIEHWBAaHUS PE3YJIbTATOB OCBOCHUS KOMIETEHUUH OOy4yaromuMucs |
UCIIOJIB3YEMBIE TIPU 3TOM KPUTEPUM M IOKAa3aTeNIM IpPEACTaBiIeHbl B pasaenax 6.1.2 m 6.1.3
paboueil mporpamMmal.
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[Tpunoxenue k ®OC 4a

Ha6op TectoB I'-1 u I'-2 my1st 3amuThl 1a60paTOpHBIX paboT
TucIUIUINHBL «CHapaBJIMKa U THAPONHEBMONPUBOI
CneunansHocTth 23.05.01 «HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPECTBA)
Oo6pazoBatenbHas nporpamMma «IlepcrnekTHBHBIE TPAHCIOPTHBIE CPECTBAY

Cnenuanuct Ounas dhopma 00yueHus

KoHTpobHbBIE BOMIPOCH 171 JIabopaTopHBIX padoT rukia -1 (Bapuant 1)

Kakoii mpubop ucnomnb3yercs 1uist usMepeHus pacxonaa’?

A
1. Cexynaomep. 2. Manowmerp.
3. Bakyymwmerp. 4. bapomerp.
5 Kaxkoii HepreTMueckuii cMpIcT uMeeT BenuunHa V2/2g B ypaBHeHnn bepaymmu?
1. VnenpHas noreHUMaNbHas YHEPTUSL.
2. YyaenpHasi KUHETUYECKAasi SHEPTHUs.
3. YnenbHasi SHEPTUs 1aBJICHUSI.
4. Y nenbHasi SHEPTUS TOJIOKEHUSI.
B Kak sxcniepuMeHTanbHO OIpeesieTcsl BEIMYMHA CKOPOCTHOTO Haropa?
1. Ilo pa3noctu noka3zanuii TpyOku [Iuto u nbe3oMeTpa B JaHHOM CEUYEHHUU.
2. Ilo pa3znoctu nokazanuii Tpyook [1uTo B HAYaNbHOM M TEKYIIIEM CEYCHUSX.
3. Ilo moka3zaHuIo Mbe30MeTpa.
4. Tlo noka3zanuto TpyOku ITuTo.
r KakoMy moToKy H/ieaabHOM ®KHIKOCTH COOTBETCTBYET HEPABEHCTBO p1 4 p2?
2 1 1 1
ey L2 T~
P o o=
N 1 1 2 1 E_/z_l
2. 2! 3. 4. 1!

1 [Ipu kakoM ycioBHM B TpyOe KPYyrjoro ce4eHus OOBIYHO HMEET MECTO TYpOYJIEeHTHOE
TeueHue?

1. Re I 2300. 2 Re I 4000. 3. Re < 2300. 4. Re <4000.

Kaxkas popmyna ucnonp3yeTcst aist onpeneneHus kodpduimenta notepb A npu

E TypOYJICHTHOM PEKUME TeUEHUS B TPEThell 00I1acTu COMpPOTUBIEHUS (00IaCTh
aBTOMOJICTTLHOCTH)?
4(68 4 64 0,316 44
1A=011- [—+-. 2.1 =—. 3.A == 4.1=0,11- |-
’ Re d Re 4Re ’ d
% Kak 3aBucsaT norepu Haropa B TpyOe MOCTOSSHHOTO CEYEHHSI OT pacxo/ia Npu TypOyIeHTHOM

TEUEHHUH B MEPBOI 006JaCTH COMPOTHBIIEHUS (001aCTh THAPABINYECKH TTIAAKUX TPYO)?

1. TloTepu nponOPIHOHAIBEHBI PACXOY.

2. TloTepu mpoMOPIMOHANBEHBI PacXo/y B creneHu 1,75.
3. IloTepu nponopruoHalIbHBI KBapaTy pacxoa.

4. TloTepu mponopLrOHaNIbHBI pacxoay B crenenu 1,752.
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Kaxkas ¢popmyna ucrons3yercst pu ONpeAeIeHNH SKCIIEPUMEHTATbHON BETMUUHBI TOTEPh
Ha TpeHue 1o JuInHe?

128-v-1
Lh=—""2-Q. 2.h=2-

V2 &
o

Q| e~

Kakoii u3 npuBeeHHBIX IPaQUKOB COOTBETCTBYET 3aBUCHUMOCTH hrp = f(Q)?

\

1. 2. 3. 4. o

UYro xapakrepusyet kodpduruent £?

1. T'uapaBnuveckue MOTEPU SHEPTUHN HA TPEHHE O JUTUHE TPYOBI.

2. OTHOIIEHHE CWJI MHEPLMU K CHJaM BSA3KOIO TPEHMs, AEHCTBYIOUIMM B CEYCHHUHU
IIOTOKA.

3. HepaBHOMEpHOCTB pacnpeesieHusi CKOPOCTEH 10 CEUSHHUIO.

4. l'uppaBnrueckre NOTEPU SHEPTUN B MECTHBIX COIIPOTUBIICHUSIX.

KoHTposibHBIE BOITPOCHI /I Ja0opaTOpHBIX padoT nukia -1 (Bapuant 2)

Kakoii mpubop ciyXuT Ui u3MepeHus: H30bITOUHOTO 1aBICHUS?
1. Cexynaomep. 2. Manowmerp.
3. Bakyymmerp. 4. bapomerp.

Kakoii sHepreTHUECKHii CMBICT UMEET BeuurHa P/p-g B ypaBHeHHH bepHymin?

1. YnenpHas noTeHUMaAIbHAs SHEPTHSL.
2. Y nenbHasi KHHETUYECKast SHEPT U
3. YnenbHas 3HEprus aBJieHUs.

4. Y nenbHas SHEPTUs MOJOKEHUS.

Kak SKCIEPUMCHTAJILHO OIIPEACIIACTCA BEIMYUHA P / p-g ?

1. Tlo pa3zHoctu nokazanuii Tpyoku [IuTo u nbe3omerpa B JaHHOM CEUECHUHU.
2. Tlo pa3Hoctu nokazanuii Tpyook [IMTo B HaUaIbHOM U TEKYIIEM CeUeHHSX.
3. Ilo noka3aHuio MbE30MeTpA.

4. Tlo nokazanuto TpyOku IIuto.

Kakomy noToky uaeanbHOM )KUAKOCTH COOTBETCTBYET HepaBeHCTBO Vi1 < V2?

2 1,
LT L2 T~
— = —
N L 1 _/2_|

2. 2! 3. 4. 1!

[Ipn kaxom ycioBuM B TpyOe KpYIJIOTO CEUEHHS MOXKET CYIIECTBOBAaTh HE Pa3BUTHII
TypOyJIeHTHBIH pexum?

.1. Re I 2300. 2 Re I 4000. 3. Re < 2300. 4. 2300 <Re<
4000.

Kaxkas popmyna ucnonb3yercss ajist onpeneneHus kodpduimenta notepb A npu
JJAMUHAPHOM PEKUME TeUeHUs?

4,68 A 64 0,316 _ 44
11=011- =t 2.1—@ 3.A= e 414=0,11 \/;
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Kaxk 3aBucar notepu Haropa B TpyOe MOCTOSHHOTO CEUEHHS OT pacxoja Mpu TypOyJIeHTHOM
TEUYEHUH BO BTOPOI 00JIaCTH COMPOTHBIICHUS?

1. TloTepu nponopLHUOHATBHBI PACXOTY.

2. TloTepu mponopuroHaILHBI pacxoay B cteneHu 1,75.
3. IMotepu mponopIrOHATBHBI KBapaTy pacxoja.

4. Tlorepu mpoMOPIMOHAIBHBI pacxoay B creneHu 1,752.

Kakas ¢popmyna ucmonb3yercs Uit OIPeeICHUS TOTeph Ha TPEHHUE 10 JITUHE TOIBKO MPH
JJAMUHAPHOM PEKHUME T€UEHUs?

128-v-1 1 V2 V2
lh_]‘[gd‘}.Q 2h—/1'2-5 3h—H2_H1 4h—g'5
Kakoii u3 npuBeeHHbIX TpaMKOB COOTBETCTBYET 3aBucuMocTH A = f (Re)?

\
1. 2. 3 4

Uro xapakrepusyer kodddunueHt Japcu A?

1. I'uapaBnuyeckue MOTEPU YHEPTUHN HA TPEHUE TIO JUTMHE TPYOBHI.

2. OTHOIIEHNE CWJI MHEPIMU K CHJIaM BS3KOTO TPEHHs, JACHCTBYIOUIMM B CEYCHHHU
MOTOKA.

3. HepaBHOMEpHOCTB pacmpeesieH s CKOPOCTEH 10 CEUSHHIO.

4. T'uppaBiarueckre NOTEPH SHEPTUU B MECTHBIX COMPOTUBIICHUSIX.

KonTtposnbHble Bompocs! 11 1a00paTopHbIX padoT nukia I'-1 (Bapuant 3)

Kakoii mpubop city>XMT 11 U3MEpEHUs BEIMUUHBI pa3psKeHus?
1. Cexynnomep. 2. Manowmerp.
3. Bakyymmerp. 4. bapomerp.

Kakoilt sHepreTnyeckuii CMbICI UMEET BeJIMUMHA Z B ypaBHEeHHM bepHyiiu z?

1. YnenpHas noTeHIMAIbHAs SHEPTHSL.
2. Y nenbHasi KHHETUYECKast SHEPT U
3. YnenbHas 3HEprus aBJieHUS.

4. Y nenbHas SHEPrUs MOJOKEHUS.

Kak OKCIICPUMCHTAJIIBHO OIMPCEACIIICTCS BEJIMUNHA ITOJIHOTO Hanopa?

1. Tlo pa3noctu nokaszanuii Tpyoku [IuTo u npe3oMerpa B JaHHOM CEUECHUHU.
2. Tlo pa3Hoctr nokazanuii Tpyook [InTo B HAaUaIbHOM M TEKYIIEM CeUeHHSIX.
3. Ilo noka3aHuio Mbe30MeTpa.

4. Tlo mokazanuto TpyoOku [lTuto.

Kakomy noToky uieanbHOM JKUAKOCTH COOTBETCTBYET HEPABEHCTBO p1 <  p2?

2 1,
Lt L2 T~
- — —
N 1 pAL _/z_l

2. 2! 3 4. 1!
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IIpn xakoM yCIOBHH B TpPyOEe KPYIJIOTO CEYCHHS MMEET MECTO YCTOHYHMBOE JJAMHHAPHOE
TeueHue?

1. Re I 2300. 2 Re I 4000. 3. Re < 2300. 4. Re <4000.

ITo xakoit popMmyiie ciaeayeT BBIYUCIATE KOO OHUIMEHT MOTEPh A IPU TYpOYICHTHOM
pEeXHME TEYCHUS BO BTOPOI 00JIACTH COMTPOTUBIICHUS?

4,68 A 64 0,316 _ 4|4
1A=011- [=+-. 2.A=—. 3.A= i 41=0,11 \/;

Kak 3aBucsar IIOTCPU HAIIOpa OT pacxoJia IIpH JIAaMUHAPHOM TCUCHUN?

1. TINorepn nponOPLUHOHATBHEI PACXOY.

2. TloTepu mponopIHOHANBHBI pacXoy B creneHu 1,75.
3. Iorepu nmponopunoHaIBEHBI KBaIPaTy pacxo/a.

4. TloTepu mponopLUUOHAIBHBI pacxoay B crenenu 1,752.

Kakas ¢popmyna ucnonb3yercs Ui pacuera NoTepbh Ha TPEHHE M0 UTHHE MPH TYpOyIECHTHOM
pexuMe TCUCHUS?
V2 V2

__ 128wl l
d 2g

1.h=

n-g-d‘*'Q' 2.h=4

Kakoii u3 npuBeeHHBIX TpaduKOB COOTBETCTBYET 3aBucuMoctu Re = f(V)?

\

1. 2. 3. 4. o

UYro xapakrepusyet yncio PeitHonnca Re?

1. I'mapaBnuyeckue NOTEPU FYHEPTUU Ha TPEHUE O JUIUHE TPYOBI.

2. OTHOILEHHE CWJI MHEPIMU K CHJaM BS3KOIO TPEHMs, AEUCTBYIOUIMM B CEYCHHUHU
IIOTOKA.

3. HepaBHOMEpHOCTB pacnpeesieHusi CKOPOCTeH M0 CEUSHHUIO.

4. T'unpaBnrueckre NOTEPH SHEPTUN B MECTHBIX CONIPOTUBIICHUSIX.

KoHnTponbHbIe Bonpock! 171 J1abopaTopHbIX padoT mukia ['-1 (Bapuant 4)

Kakoii mpubop cityXMT 11 U3MEpEeHusi BEIMUMHBI aTMOC(EPHOro TaBIeHUS?
1. Cexynaomep. 2. Manowmerp.
3. Bakyymmerp. 4. bapomertp.

Kakoii sHepreTnyeckuii CMBICI UMeET BelimunHa Z + P/ p-g B ypaBHeHuu bepHymiu?

1. YaenbHas MOTEHIIMAIbHAS SHEPTHSL.
2. YnenbHas KHHETUYECKas SHEPIUs.
3. YaenwHas SHEPTHsI IaBJICHHSL.

4. Y nenbHast SHEPTHS OJIOKCHHUS.

Kak skcriepuMeHTaIbHO ONPeIeNsIeTCs BEIMYMHA THPABINYECKUX oTeph Xh?

1. Ilo pa3noctu noka3zanuii TpyOku [IuTo 1 Mbe3oMeTpa B JaHHOM CEUEHHUHU.
2. Ilo pazHoctu nokazanuii Tpy6ok [IuTo B HauanbHOM U TEKYIIEM CeUeHHSX.
3. Ilo moka3aHuio MEE30METPa B TAHHOM CEUCHHH.

4. Tlo moxa3zanuto Tpyook ITuro.
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r Kakomy OTOKY HIeabHO#M KUAKOCTH COOTBETCTBYET HepaBeHcTBo V1 I V?
21 1
Ly : Ly 2 TN
- I -
- [E— ll ! ll 2I ! 2I
1 2 : :
1. 2. 2 3. 4.1
[Ipu xakoM ycioBUH B TpyOe KPYIJIOrO CEUEHUS HE MOKET ObITh YCTOMYHMBOIO JAMHUHAPHOTO
A | reuenns?
1. Re I 2300. 2 Re I 4000. 3. Re < 2300. 4. Re <4000.
Kakas ¢popmyna ucnonb3yerca Aiis onpezeneHus kodhduiueHTa notepb A npu
E TypOyJIEHTHOM peXHMe TeUSHHUS TOIBKO B MEPBOIl 001acTH cCONpOoTHBIIECHHS (00JIaCTh
TUAPABIMYECKH TIAJAKUX TpyO)?
468 4 64 0,316 4[4
1A=011- |—+-. 2.4 =—. A== 4.1=0,11- |-
’ Re T2 Re “/Re ’ d
Kak 3aBucsaT norepu Haropa B TpyOe MOCTOSIHHOTO CEYEHHS OT pacxo/ia Mpu TypOyIeHTHOM
K| reqenmn B TpeTbel 00JacTH CONpOTUBIEHUS (001aCTh ABTOMOJIEIBHOCTH)?
1. Ilorepu nponopuHOHAIBHBI PACXOY.
2. Ilotepu mponopiroOHaIbHBI pacXoay B cteneHu 1,75.
3. TloTepu mponopIroHaIBbHBI KBaPaTy pacxoa.
4. TloTepu mponopLMOHANBEHBI pacxXxoay B crenenu 1,752.
Kakas ¢popmyna ucnonb3yercs Juist pacuera HoTeph B MECTHBIX THAPABINYECKUX
3 COTPOTHUBIICHUAX ?
128-v-1 1 v? V2
1lh= - Q. 2.h=21---—. 3..h=H, —H,. 4 h=¢ —
n-g-d* Q d 2 2 1 ¢ 29
I/I Kakoii u3 rpadukoB coorBeTcTBYeT 3aBrcumoctu o = f (Re) npu namuHapHOM TeueHHH?
\\
1. 2. 3. 4 .
K Yro yuutsiBaeT kod¢ppunuent Kapuonuca o?
1. T'uapaBnuyeckue NOTEPU SHEPTUHU HA TPEHHE MO JJTUHE TPYOBI.
2. OTHOIIEHNE CWJI WHEPIMH K CHJIaM BS3KOTO TPEHHs, JACHCTBYIOIIMM B CEYCHHU
MOTOKA.
3. HepaBHOMEpPHOCTB pacmpeesieH s CKOPOCTEH TI0 CEUSHHIO.
4. I'mapaBianyecKue MOTepH SHEPIUU B MECTHBIX CONPOTHUBIICHUSIX.

OTtBeTHI Ha TecThI IUKJIa I'-1

A b B r i E | K 3 U K
1 1 2 1 4 2 4 2 3 3 4
2 2 3 3 4 4 2 4 1 2 1
3 3 4 4 2 3 1 1 2 1 2
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KonTponbsHbIe Bompocs! A 1abopaTopHbIX padot mukia ['-2 (BapuanT 1)

Uro npencrasiser u3 ceds Tpyoka Benrypu?

1. D10 MecTHOE CONpOTHUBIEHHUE, BKIIIOYAIOLIEE IIJIABHOE CYKEHUE C IOCIEAYIOLIUM
pacIIIpPEHUEM.

2. DTO MECTHOE COIPOTHBIICHHE, MO3BOJSIONICE IUIABHO H3MEHATH €ro MPOXOJHOTO
CCUCHHUE.

3. DTO MECTHOE CONPOTUBIIEHUE B BUJIE KOPOTKOH TPYOKH MIIM OTBEPCTHUSI.

4. DT0 MECTHOE CONPOTUBIIEHUE, I03BOJIAIOLIEE OBICTPO MEPEKPHITH OTOK KUAKOCTH.

Uemy paBHO HM30BITOYHOE JaBIICHUE IEpea BXOJIOM B TPYOKy Bentypu ?

1. Cymme atMocdepHOro JaBieHHs U OKa3aHUs MAaHOMETpa.

2. Pa3zHoctu aTMOCdepHOro AaBieHMs U IOKAa3aHUs BaKyyMMeETpa.
3. Tlokazanuro MmaHOMeTpA.

4. Tloka3zaHUIO BAKyyMMETpPa C IPOTUBOIOJIOKHBIM 3HAKOM.

Kakas u3 nmpaBbix yacteil popMyn onpenensier mnoTepyu Harmopa B MECTHOM COTIPOTUBIICHHUH, T.€.
hy=...7

2
1. ...=§-Z—g. 2 =2 3. ...=u-S,-/2g - H. 4, ...=p-V,-a.

a

B kakom mecte TpyOku BeHTypu BO3HHKaeT KaBUTAIIHS?
1. B pacmmmpsromeiics uactu (B nuddysope).
2. B y3Kkoii yacrtu.
3. Ilepen cyxxenuem.
4. Tlocne pacmupeHus.

Kaxkas cxema COOTBCTCTBYCT UCTCUCHUIO KUAKOCTU YCPE3 OTBECPCTUC C OCTpOﬁ KpOMKOﬁ ?

L ol o

Kakue 3nauenus korgpunuenTa pacxoa [L XapakTepHbl IPU UCTEUEHUHU Y€pPe3 BHEIIHUM
LWIMHIPUYECKUNA HACaJ0K C OTPBIBOM CTPYH OT CTEHKH?

1. n=0,6. 2. n=0,8...0,85. 3. n=209...0,95. 4. n=0,62...0,65.

B xakom CJIy4dac MOsABJICHUEC KaBUTAIlIUU HanOoJee BepOHTHO?

1.B T1pyGe ¢ KpaHOM B KOHEYHOM CEUYEHMH, €CIIM BpEMsl €ro 3akpbITHs Oouiblie Qa3bl
rupoyaapa.

2. B npsimoii TpyOe MOCTOSHHOTO AuaMeTpa 0€3 MECTHBIX THPABIMYECKUX COMPOTHBIICHHH.

3.B TpyOe ¢ KpaHOM B KOHEYHOM CEUYECHHH, €CITM BPEMs €ro 3aKpBITHUS MeHbIIe (a3bl
ruapoyzAapa.

4. B npsimoii TpyOGe ¢ MECTHBIM THAPABINYECKUM COMPOTUBICHUEM, UMEIOIINM Y3K0e
IIPOXOJHOE CEUYEHUE.

UYUTO NpUBOIUT K YBEIIMUEHUIO Apy; IPU TIPSIMOM rugpoyaape?
1. VwmeHsleHue TOMIUHBI CTEHOK TPYOHI.
2. YBenudeHHe MOAYJS YIPYTOCTH MaTepHalia TpyObl.
3. VYBenudeHwue quamerpa TpyOBbI.
4. YMeHbIIEeHUE MOJYJS YIPYTOCTH )KUIKOCTH.
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Kakas u3 nmpaBbIx yactelt popMys1 UCIIONIB3YETCs IS BIYMCIeHUs KoadduiirenTa pacxoaa npu
MCTEUCHHUHU KHUJIKOCTU Yepe3 HACA/IOK, T.€. L = ... ?

-_0Q _ 40 — 2Pum —
1. .= m 2 .= az 3. .= P2 4. .= ha'pp'r'g'

Kakoii u3 npuBeeHHbIX TPAPUKOB COOTBETCTBYET 3aBUCUMOCTH KOA(UIIHEHTA
COIIPOTHBIICHUS TPYOKH BEHTYpH OT a0COIFOTHOTO JIaBiieHus B y3koM ceueHuu C = T (p2 asc)?

e

KonTponbsHbie BOIpocs! A 1abopaTopHbIX padot mukia ['-2 (BapuanT 2)

UTO MOHMMAIOT B TUJIPABIIUKE MOJ] TS PMUHOM KpaH?

1. D10 MecTHOE CONpOTHBIEHHUE, BKIIIOYAIOLIEE IJIABHOE CYKEHUE C MOCIEAYIOLIUM
pacIIIpEHUEM.

2. DTO MECTHOE COIPOTHBIICEHHE, MO3BOJSIONICE IUIABHO H3MEHSTH €ro IPOXOTHOTO
CEUCHHUE.

3. DTO MECTHOE CONPOTUBIIEHUE B BUJIE KOPOTKOM TPYOKH MITH OTBEPCTHSI.

4. DTO MECTHOE CONPOTUBIIEHHUE, [TO3BOJIAIONIEE OBICTPO NEPEKPBITh MOTOK KHUIKOCTH.

Yemy paBHO aOCOJIIOTHOE /1aBJIEHUE B Y3KOM cedeHUH TpyOoku Bentypu?

1. Cymme aTMocdepHOTro JaBleHHs U TOKa3aHUs MAaHOMETpA.

2. Pa3zHoctu aTMocdepHOro AaBieHMs U OKAa3aHUs BaKyyMMeETpa.
3. Tlokazanuto MmaHOMETpA.

4. Tloka3zaHUIO BAKyyMMETpPa C IIPOTUBOIOJIOKHBIM 3HAKOM.

Kakas u3 mpaBbIx yacTeil GpopMyn UCIONB3yeTCs Ul BBIYMCIICHUS YJAPHOTO JTaBJICHHMS, T.C.
Apyn = ...7

2
1. ...:g-;/—g. 2 .= 3. w.=u-S,-+/2g - H. 4, ..=p-Vy-a.

a

B xakom mecte TpyOku BeHTypu npu npoBeieHUN SKCIIEPUMEHTA U3MEPSUICS PAcXo/
JKUIKOCTH?

1. B pacummpsromeiics yactu (B nuddysope).

2. B y3koii yacrtu.

3. Ilepen cyxeHuem.

4. Tlocne pacmupeHus.

Kakas cxema COOTBETCTBYET MCTEUEHUIO Yepe3 HMINHAPUUECKUA HacaJ0K TP UCTEYEHHH C
OTPBIBOM CTpyH?

e o

Kaxkue 3Ha"ueHnst MokeT mpuHUMATh Kod(hpuIeHTa pacxoaa [l Mpu UCTCUCHUH KUIKOCTH
4yepe3 HacaJ0K C OCTPOM KPOMKOM 1 Re — co(pexxum OJIM3KHUA K ICTCUCHHIO UACATbHON
KUIKOCTH)?
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. k=06 2. 1=0,8...0,85. 3. 1=0,9...0,95. 4. 1= 0,62...0,65.

B xakom ciydae BO3HHMKAET MPSIMOM THAPABINYECKUI ynap?

1.B 1pybGe ¢ KpaHOM B KOHEYHOM CEUEHHUHU, €CIM BpeMsl €ro 3aKkpbITusi Ooibliie ¢asbl
ruapoyzaapa.

2. B npsimoii TpyOe MOCTOSIHHOTO AnaMeTpa 6€3 MECTHBIX THAPABINUYECKUX COIPOTHUBIICHUI.

3.B Tpybe ¢ KpaHOM B KOHEYHOM CEUYEHHH, €CIU BPEMs €ro 3aKpBhITUS MEHbIIE (a3bl
ruapoyaapa.

4. B npsamMoii TpyOe ¢ MECTHBIM THPABIMYECKUM COTIPOTUBIICHUEM, UMEIOIINM Y3KOe
IIPOXO/JHOE CEYECHHUE.

UTO NpUBOIUT K YBEIIMUEHUIO Apy,; IPU IPSIMOM rugpoyaape?

1. VYMeHbIICHHE TONIUHBI CTEHOK TPYOBI.

2. YMeHbIIIEHUE MOYJIS YIPYTOCTH MaTepraia TpyOsl.
3. YMeHbleHHEe quamMeTpa Tpyosbl.

4. YMeHbIIEHUE MOIYJIS YIIPYTOCTH YKHIKOCTH.

Kakas u3 npaBbix yacteid (opMyst UCHOIB3YETCs JIUIsl BBIYMCIICHUS! BEIMYMHBI aTMOC(HEPHOTO
TABJICHHUS, T.C. Parv = +os?

__Q _ 40 _ 2P o
1 = oo 2 s 3. R 4. ...=hy ppr- g

Kaxoii 13 nprBeIcHHBIX Ipa(uKOB COOTBETCTBYET 3aBUCHMOCTH YIAPHOT'O AaBJICHHS OT
HAvYaJIbHON CKOPOCTH JKHIKOCTH B TpyOe Apy, = f (Vo)?

S

KoHTposnbHbIe BOpOCH! i JabopaTopHbIX padoT nukia ['-2 (Bapuant 3)

UTo npuHATO B TUAPABIMKE HA3bIBATh HACAKOM?

1. D10 MecTHOE CONpOTUBIEHHUE, BKIIOYAIONIEE IUIABHOE CYXEHHE C IOCIETYIOLIUM
pacuIMpeHueEM.

2. DTO MECTHOE CONpPOTHBICHHE, MO3BOJIAIONIEE IIABHO H3MEHATh €ro IMPOXOJHOTO
CEYCHHUE.

3. DTO MECTHOE COTPOTUBIIEHUE B BUJIE KOPOTKOH TPYOKH MITH OTBEPCTHSI.

4. DTO MECTHOE COTIPOTUBIIEHHUE, TO3BOJISAIONIEE OBICTPO NEPEKPHITh MOTOK KHUIKOCTH.

Uemy paBHO a0CONIOTHOE NaBlIEHHWE TEepea BXOAOM B TpyOky Bentypu?

1. Cymme atmocepHOro aBiaeHHs U MOKa3aHUsI MAaHOMETpA.

2. Pa3zHoctu aTMocdepHOro AaBieHHs U IOKAa3aHUs BaKyyMMETpa.
3. Tlokazanuro MaHOMETpA.

4. Tloka3zaHUIO BAKyyMMETpPa C IPOTUBOIOJIOKHBIM 3HAKOM.

Kakas u3 mpaBbIx yacteit GopMys1 HCTIOIB3YETCs JJIs1 BRIUMCIICHUS pacXxo/ia Py UCTCUCHHH, T.C.

Q=..7

1. ...=g-V—2. 2 =2 3. e.mu-S, /29 - H. 4, ...=p-V,-a.
29 0

a

B kaxom mecte TpyOku BeHTypu npoucxoauT KOHAECHCAUs TapOB P KaBUTALIUN?
1. B pacmmpsiromieiicst yactu (B nuddysope).
2. B y3koii yacrtu.
3. Ilepen cyxeHuem.
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4. Tlocne pacmupeHus.

Kakas cxemMa COOTBETCTBYET MCTEUEHHIO Yepe3 HMINHAPUYECKUI HacaJ0K IPU UCTeUCHNUH 0e3
OTphIBa cTpyn?

Lo

Kakwue uncienHble 3Ha4eHUs1 XapaKTePHbI ISl KOG UIMEeHTa pacxo/ia L IPU UCTCUYCHUN
yepe3 BHEITHUHN [UIMHAPUYECKUI HACAIOK C YIYUIIEHHBIM (KOHUYECKIM) BXOJI0M?

1. u=0,6. 2. 1=0,8...0,85. 3. 1=0,9...0,95. 4. n=0,62...0,65.

B kakom ciyyae nmosiBlieHUE KaBUTAIlMH HAUMEHEE BEPOSITHO?

1.B T1pybe ¢ KpaHOM B KOHEYHOM CEUYEHHMH, €CIIM BpPEMsI €ro 3aKpbITHs Ooibiie ¢as3bl
rHApoyaapa.

2. B npsimoii TpyOe mOCTOSIHHOTO AraMeTpa 0€3 MECTHBIX THAPABIMYECKUX COMPOTHBIICHHM.

3.B Tpybe ¢ KpaHOM B KOHEYHOM CEUYEHHH, €CIM BpPEMs €ro 3aKpbIThs MEHbIIe (a3bl
THApOyAapa.

4. B npsiMoii TpyOe ¢ MECTHBIM I'HPABINYECKUM CONPOTHBICHUEM, IMEIOIINM Y3KOe
IPOXOJHOE CECUCHHE.

UTo NpUBOJUT K YBEIHUEHUIO Apy, IPU MPSMOM Tuapoyaape?

1. YMeHblIeHHE TONIUHBI CTEHOK TPYOBI.

2. YMEHbIIIEHUE MOIYJIS YIIPYTrOCTH MaTepraia TpyOsl.
3. YBenudeHue quamerpa TpyOsbl.

4. VBenuyeHWe MOAYIS YIIPYTOCTH KHJIKOCTH.

Kakas u3 mpaBbIx yacteil GopMyn UCTIONB3yeTcst Uil BBIYUCIEHHs Kod(duImenTa MecTHOro
COIIPOTHBIICHUS, T.C. G = ...”7

_Q
1 .= SiV2ZR/p 2 .= 3. ..=2Pu 4,

eee L X Tl T[-dz. cee ™ p-Vz.

o= hy Ppr- 9.

Kakoii n3 npuBeeHHbIX Ipa)KOB COOTBETCTBYET 3aBUCUMOCTH JIaBJIEHUS HACHIIIEHHbIX
[apoB BOJBI OT TEMIEPATYPbI pun = f (t°) ?

e 2

KonTponbHbIe Bonpock! 1715 1abopaTopHbIX padoT ukia ['-2 (BapuaHT 4)

YTo noHUMaIoT B ruapaBJIMKE 10 TCPMHUHOM 3a,Z[BI/I)KKa?

1. D10 MecTHOE CONPOTUBIECHHE, BKIIOYAIOINIEE IUIABHOE CYXEHHE C MOCIETYIOLUIIM
paclIpeHNEM.

2. DTO MECTHOE COIPOTHBIIEHHE, MO3BOJIAIOIIEE IUIABHO H3MEHSTHh €ro MPOXOJHOIO

CEUCHHE.

3TO MECTHOE COTIPOTUBIIEHUE B BUJIE KOPOTKOM TPYOKH UM OTBEPCTHSL.

DTO MECTHOE COMPOTUBIICHHE, TTO3BOJIAIONIEE OBICTPO MEPEKPHITH MOTOK KUIAKOCTH.

~w
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Uemy paBHO H30BITOYHOE JaBJICHHUE B y3KOM Ce4eHHH TpyOku Bentypu?

1. Cymme atmocdepHOro AaBiIeHUS U OKa3aHUSI MAaHOMETPA.

2. Pasznoctu atMocdepHOro AaBieHHs U IOKa3aHUS BAKyyMMeETpa.
3. TlokazaHuio MaHOMETpA.

4. Tloka3zaHUIO BAKyyMMETpPa C IPOTUBOIIOJIOKHBIM 3HAKOM.

Kakas u3 npaBbix yacteii Gpopmyin onpenenser ¢asy ruapoyaapa, T.e. to = ...7

v? 21
1. =0 2 s 3. ...=u-S,-/2g - H. 4, ...=p-Vy-a.

B xakom mecte TpyOku BeHTypu npu npoBeieHHH KCIIEPUMEHTa H3MEPSIIOCHh N30BITOUHOE
naBieHue?

1. B pacumpstomieiics yactu (B quddyzope).

2. B y3koii yactu.

3. Ilepen cyxeHuem.

4. Tlocne pacupeHus.

Kakas cxema cOOTBETCTBYET UCTEUEHHIO Yepe3 BHEIIHUN [IUIMHIPUYECKUI Hacal0K ¢
YIy4IIEHHBIM BXOAOM ?

e o

Kakwue 3nauenus kodhduipenta pacxoaa | XxapakTepHbI IPU UCTCUYCHUN Y€pe3 BHEITHUN
LWINHAPUYECKUH HAacalo0K 6e3 OTphIBAa CTPYU OT CTEHKH?

1. n=0,6. 2. n=0,8...0,85. 3. n=09...0,95. 4. n=0,62...0,65.

B kaxom ciyyae BO3HMKaeT HENPSAMOI rupaBIndecKkuil yaap?

1.B 1pybGe ¢ KpaHOM B KOHEYHOM CEUEHUHU, €CIM BpPEMsI €ro 3aKpbITUs Ooiblie (azbl
ruapoyaapa.

2. B npsimoii TpyOe MOCTOSTHHOTO AraMeTpa 0€3 MECTHBIX THPABIMYECKUX COMTPOTHBIICHHH.

3.B TpyOe ¢ KpaHOM B KOHEYHOM CEYEHMH, €CIU BpPEMs €ro 3aKphITUS MeHbIIe (a3bl
ruapoyaapa.

4. B npsamMoii TpyOe ¢ MECTHBIM THAPABIMYECKHM COTPOTUBICHUEM, UMEIOIINM Y3K0e
IIPOXO/HOE CEYECHHUE.

YTO NpUBOIUT K YBEIUUEHUIO Apy; IPU MIPSAMOM ruapoyzaape?

1. VBenuueHue TOJNIIMHBI CTEHOK TPYOBI.

2. YMeHbIIEHHE MO YIPYTrOCTH MaTepuaia TpyObl.
3. VYBenuueHue auameTpa Tpyobl.

4. YMeHbIIEHHE MOyl YIPYTOCTH JKUAIKOCTH.

Kakas w3 mpaBbix yactedl (OpMyJ HUCIONB3YETCS IS BBIUUCICHHUS CpPEAHEH CKOPOCTH
XKHUJIKOCTH B TpyOe, T.e. V =...7?

-_92 -4 — 2Pu =h . .
1 = oo 2 s 3. = 4. ...=hy ppr - g.

Kaxkoii u3 npuBeeHHBIX TPaQUKOB COOTBETCTBYET 3aBUCHMOCTH PAacXo/ia OT pacyeTHOTO
Haropa Q = f (Hp)?
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e

OtBernl HAa TecTHI HUKJIa I'-2
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[Tpunoxenue k POC 46

Ha6op tectoB I'M u I'll s 3ammrel 1abopaTOpHBIX paboT
TucIUIUINHBL «CHapaBJIMKa U THAPONHEBMONPUBOI
CneunansHocTth 23.05.01 «HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPECTBA)
Oo6pazoBatenbHas nporpamMma «IlepcrnekTHBHBIE TPAHCIOPTHBIE CPECTBAY

Cnenuanuct Ounas popma 00yueHus

KonTtponsHble BONpocs! a1t 1abopaTopHbIX padot mukia I'M (BapuanT 1)

Kakas gacts IMpupamcHuA MOJIHOM YHGHBHOﬁ OHCPIHU B HACOCC ABJIACTCA OCHOBHOI?

1. IIpupaiienue nbe30MeTPHUUECKON BBICOTHI B HACOCE.

2. VI3MeHeHne HUBEIHPHBIX BBICOT.

3. KonmnvecTBo ®HUIKOCTH, TIOAAaBAEMOE HACOCOM B €IMHUILY BPEMEHH.
4. Ilpupamienue yJaeabHOW KHHETUYECKON SHEPTUH KUAKOCTH B HAacOCeE.

[To xakoii popmyre onpenensieTcss MOIIHOCTh, MOTpedisieMas HacocoM?

3.N=p, Q41 4 N=M-w-n.

Kakwne norepu sneprun yuanteiBaet oobemusiii KI1J] Hacoca 1o?

1. Tlorepu Hamopa Ha NPEOI0JIEHNE THAPABINYECKUX CONPOTUBIECHUHN MPU JBUKEHUU
KUJKOCTH.

2. TloTepu MOIIHOCTH Ha TPEHHUE B MOAIIMITHUKAX U YIUIOTHEHUSX.

3. CymMapHble OTepH B Hacoce.

4. TloTepu )XKMIKOCTH Ha YTEUKU U NEPETEUKU Yepe3 3a30pbl BHYTPHU Hacoca.

K kaxomy THIy OTHOCSTCS LIEGHTPOOEKHBIE HACOCHI?

1. IlopmiHeBble HACOCHI.

2. PoTopHbIe HacOCHI.

3. JluHamMuuecKue HacOCHI.
4. OObEeMHBIE HACOCHI.

Kaxoii u3 rpadukoB coorBercTByeT 3aBucumoctd H = f (Q) mis neHTpoOexxHOro Hacoca mpu
A | nocrosmuoit wacrore BpaleHus?

| VA N v

Kax m3meHuTCSA MOIIHOCTH N HCHTpO6e)KHOFO Hacoca Npu U3MCHCHNWH 9aCTOTHI BpaleHUs N

E | eropamas 2 pa3a Ha MOAOOHBIX pexuMax?
1. B 2 pa3za. 2. B 4 paza.
3. B 8 pas. 4. IIpakTH4eCcKn HE U3MEHUTHCS.
Kaxkoe ycTpoiicTBO puMeEHsIeTCsl 111 U3MEPEHMSI YaCTOThI BpalllEHUs Bajla THAPOMOTOpA IpH
K WCTIBITAHUU?
1. Iunamomerp. 2. MaHowmerTp.

3. Pacxomomep. 4. Taxorenepatop.
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Kaxkoit rpaduk cCOOTBETCTBYET XapaKTEPUCTUKE HACOCHOW YCTAaHOBKH, COCTOSIIECH W3 Hacoca
Y TIEPEIMBHOTO KJlanaH?
p p

1, Qr 2. 2 3, 4. 2

Kakoli mapameTp Mo3BoJsieT U3MEHHUTH [101a4y HIECTEPEHHOr0 Hacoca?

1. Cmemienue ocu BpalleHUs: pOTOPa OTHOCUTEIBHO OCH CTaTOpa (3KCLIEHTPUCHUTET).
2. YacroTa BpaleHHs Baja Hacoca.

3. Huametp muryHxepa (IOPIIHS).

4. JlnameTp JIONacCTHOI'O KoJeca.

Kakue mapameTpsl HCIIOJIb30BAIKCH JJISl ONPEACIICHHS MTOJIa41 PaIHaIbHO-TIOPIIHEBOTO
Hacoca B mporiecce 00pabOTKU pe3ybTaTOB UCIBITAHUI?

1. Yacrora BpameHus Baja Hacoca N u ero padounii 0obem W,

2. ITokazanus nee3omeTpoB Hi u Ho.

3. HacroTta BpauieHus Bajia JIEKTPOABUraTeNs N U KPYTALIHi MOMEHT M.
4. Tok ¥ HamnpsHKEHUE MUTAHKS B LIETIH AJIEKTPOABUTaTEIs.

Kontposbnbie Bompock! i 1abopaTopHbIX padot nukia I'M (Bapuant 2)

Uro Ha3pIBaeTCs HAIopoMm Hacoca Hy?

1. IlpupaiieHue Nb€30METPUUECKON BBICOTHI B HACOCE.

2. IlonHas 3Heprus, coodIaemMasi HaCOCOM €AMHHULIE BEca )KUKOCTH.

3. KonnvecTBo ®HUIKOCTH, TIOAaBAEMOE HACOCOM B €IMHUILY BPEMEHH.
4. TlpupaieHue yenbHON KUHETUYECKOM SHEPI U JKUKOCTH B Hacoce.

ITo xakoil popmyse onpenensiercs noue3Hasi MOIIHOCTh Hacoca?

I.N=p-g-H, Q,/n. 2.N=p,-Qy-1.
3.N =p, 0, 4 N =M- w.

Kakwue notepu sHeprun yunrtsiBaeT nonusiid KI1/1 nacoca n?

1. Tlorepu Hamopa Ha MPEOI0JIEHNE THAPABINYECKUX CONPOTUBIECHUHN MPU JBUKEHUU
KUJKOCTH.

2. TloTepu MOIIHOCTH HA TPEHHUE B MOAIIMITHUKAX U YIUIOTHEHUSX.

3. CymMapHble OTepH B Hacoce.

4. TloTepu )XKMIKOCTH HAa YTEUKU U EPETEUKU Yepe3 3a30pbl BHYTPHU Hacoca.

K KaKOMY THITY OTHOCATCS IECTCPCHHLIC HacOCKI?

1. /Ilunamudeckue HacoCHl.
2. PoTopHBIe HaCOCHI.

3. JlonmacTHble HACOCHI.

4. TlopurHeBble HACOCHI.

Kaxkoii u3 rpadukoB cootBeTcTBYeT 3aBucumoctu Q = f (N) amst eHTpoOeKHOTO Hacoca Ha
HO00HBIX peKHMax?

DV L
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Kax nzmenurcs KITJ[ | neaTpo6exHOro Hacoca Mpu M3MEHEHUH YacTOThI BpalleHUs N ero
Bajia B 2 pa3a Ha MOJ0OHBIX pexxumMax?

1. B 2 pa3za. 2. B 4 paza.
3. B 8 pas. 4. IIpakTU4ECKH HE UBMEHUTHCS.

Kaxkoe ycTpoiicTBO npuMEHsIeTCsl 1J1s1 U3MEPEHUS KPYTAILEr0O MOMEHTA Ha Bally Hacoca Mpu
UCOBITaHUN?

1. Iunamomerp. 2. Manowmerp.
3. Pacxomomep. 4. Taxoreneparop.

Kakoii rpaguk COOTBETCTBYET TEOPETHUECKON XapaKTEePUCTUKE POTOPHOTO Hacoca?

P P P P
1u.QT 2[]2 3|_L’ 4DQ

Kaxoi mapaMeTp MMO3BOJIACT UBMCHUTD NTOAAYY paAUuAJIbHO-IIOPIIHEBOI'O Hacoca?

1. CmemieHre ocu BpalleHUs POTOPa OTHOCHTEIBHO OCH CTaTopa (IKCLIEHTPUCHUTET).
2. JlmameTp eIUTeILHON OKPYKHOCTH.

3. llupuHa Bpamarnmxcs KoJjec.

4. JlnameTp JIONacTHOI'O KoJeca.

Kakue mapameTpbl HCIIOIB30BAIUCH JJIS OTIPEISNICHHS IOAaYH [IEHTPOOEKHOT0 Hacoca B
nporecce 00pabOTKH Pe3yIbTaTOB UCIIBITAHUH?

1. Yacrora BpameHus Bajia Hacoca N u ero padounii 0obem W,

2. ITokazanus nee3omeTpoB Hi u Ho.

3. HacroTta BpauieHus Bajia JIEKTPOABUraTeNs N U KPYTALIHi MOMEHT M.
4. Tok u HanpspKEHUE MUTaHUS B IIETH AJIEKTPOABUraTesl.

KonTtposnbHble BOIpocs! A1 1abopaTopHbIX padot nukia I'M (BapuanT 3)

Uro Ha3biBaeTcs moaadeii Hacoca Qy?

1. Ilpupaiienne Nb€30METPUUIECKON BBICOTHI B HACOCE.

2. VI3MeHeHue HUBEIUPHBIX BBICOT.

3. KonmnvecTBo ®HUIKOCTH, TIOAaBaEMOE HACOCOM B €IMHUILY BPEMEHH.
4. TlpupaieHue yenbHON KUHETUYECKOM SHEPI U JKUKOCTH B Hacoce.

ITo xakoil popmyse onpenensiercs noue3Hasi MOIIHOCTh Hacoca?
1L N=p-g-H,-Q,. 2.N=p
3.N=p, Q4. 4. N=M-w.

Kakwne norepu sueprum yunteiBaet mexanmdeckuiit KI1J] mHacoca 1ny?

1. Tlorepu Hamopa Ha MPEOI0JIEHNE THAPABINYECKUX CONPOTUBIECHUI MPHU JBUKEHUH
KUJKOCTH.

2. TloTepu MOIIHOCTH HA TPEHUE B MOANIMITHAKAX U YIUIOTHEHUSX.

3. CymMapHble oTepH B Hacoce.

4. TloTepu )XKMIKOCTH Ha YTEUKH U IEPETEUKU Yepe3 3a30pbl BHYTPHU Hacoca.

K KaKOMY THUITY OTHOCATCA paJuaJIbHO-TIOPIITHCBLIC HaCOCKI?

1. IlopuiHeBbIe HACOCHI.
2. JInHaMHUYeCKHe HACOCHI.
3. JlomacTHbIe HACOCHI.
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4. PoTopHBIE HACOCHI.

Kakoii u3 rpadukoB coorBercTByeT 3aBucumoctd H = f (N) mwis nenTpobekHOro Hacoca Ha
MOI0OHBIX peKUMaXx?

| VAR e v

Kaxk m3menutcs nogada Q meHTpoOEKHOTo Hacoca MPU U3MEHEHUH YacTOTHI BPAIEHHS N €ro
BaJia B 2 pa3a Ha MOAOOHBIX pexXUMax?

1. B 2 paza. 2. B 4 paza.
3. B 8 pas. 4. IIpakTU4ECKH HE UBMEHUTHCS.

Kakoe ycTpoiicTBO mpuMeHseTcs A1l U3MEPEeHHs oAauu LIEHTPOoOeKHOro Hacoca?

1. lunamomerp. 2. Manowmerp.
3. Pacxomomep. 4. Taxoreneparop.

Kakoii rpaduk COOTBETCTBYET XapaKTEPUCTUKE HACOCHOM YCTaHOBKE, COCTOSIIIEH U3
peryJIMpyeMoro Hacoca u peryJssiropa nojaadn?

p p
1u2T ZD 3

Kaxoi napamMeTp MMo3BOJACT UBMCHHUTD ITOAATY JIF000T0 POTOPHOTO Hacoca?

1. CmemieHue ocu BpalleHUs POTOPa OTHOCHTEIBHO OCH CTaTopa (IKCLIEHTPUCHUTET).
2. Jlmametp muryHkepa (ITOpIIHs).

3. Pabouwnii o6beM.

4. JlnameTp JIONacTHOTO KoJeca.

Kakue mapameTpsl HCIIOIB30BATUCH AJISL OTIPEAETECHUS MOJIE3HBIX MOLTHOCTEH POTOPHBIX
HACOCOB B Mpoliecce 00pabOTKU Pe3ysIbTaTOB UCTIHITAHUN?

1. YacroTa BpaiieHnus Bajia Hacoca N u ero padounii o0vem W,

2. Iloka3zanus npe3oMeTpoB Hi u Ho.

3. HacroTta BpanieHus Baia dJIEKTPOABUTATENs N U KPYTALIIH MOMEHT M.
4. Tlogaya Q u maBiIeHHE P Hacoca.

KonTtponbHble BOIpocs! A1 1abopaTopHbIX padoT mukia I'M (BapuaHT 4)

Kakas yacTh MOJIHON SHEPTUN MOXKET HE YUYUTBIBATHCS MPH ONpeeneHn Hy A5 00beMHOro
(BBICOKOHAINOPHOT0) Hacoca?

1. TIpupaieHue nNbe30MeTPHUECKON BHICOTHI B HACOCE.

2. VI3MeHeHne HUBEIHPHBIX BBICOT.

3. KonuuecTBo ®HUIKOCTH, TOAaBAEMOE HACOCOM B €IMHUILY BPEMEHH.
4. TlpupaiieHue yaelbHON KHHETHYECKON SHEPTHH KHUAKOCTU B HAcOCE.

[To xakoit popmyre onpenensieTcss MOIIHOCTh, MOTpedIsieMast HaCOCOM?

LN=p-g-Hy Qy 2.N =py Qu
3.N=p,-0Q,n. 4. N =M w.

Kakue norepu snepruu yunutsiBaet ruapasinndeckuit KI1/] nacoca n:?
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1. Ilorepu Hanopa Ha NPEOIOJIEHNE THAPABINYECKUX CONPOTUBIECHUIN MPU JBUKECHUU
KUIKOCTH.

2. TloTepu MOIIHOCTH HA TPEHUE B MOAUIMITHUKAX U YIUIOTHEHUSX.

3. CymmapHbIe IOTEpU B HACOCE.

4. TloTepu )XMIKOCTH HAa YTEUKH U NIEPETEUKU YEpPE3 3a30pbl BHYTPHU Hacoca.

K KaKOMY THUITY OTHOCATCA JIOITACTHBIC HacoChI?

1. /Ilunamuyeckue HacOCHI.
2. PoTopHbIe HaCOCHI.

3. IlopuiHeBble HACOCHI.

4. OObEeMHBIE HACOCHI.

Kakoii u3 rpadukoB coorBercTByeT 3aBucumoctu 1 = f (Q) ms meHTpoOex)HOro Hacoca npu
MOCTOSIHHOM YacTOTE BpallleHus?

| VAR e v

Kaxk u3smenurcs Harop H 1eHTpoOSKHOTO Hacoca P U3MEHEHHH YacTOTHI BPaIIeH!s N ero
Bajia B 2 pa3a Ha IOJIOOHBIX PEXXUMAX?

1. B 2 paza. 2. B 4 paza.
3. B 8 pas. 4. IIpakTU4ECKH HE UBMEHUTHCS.

Kaxoe ycTpoiicTBO pUMEHSIETCS 1J1s1 U3MEPECHHUS 1aBJICHUS?

1. lunamomerp. 2. Manowmerp.
3. Pacxonomep. 4. Taxoreneparop.

Kakoli rpa¢uk cooTBETCTBYET AEHCTBUTENBHON XapaKTEpUCTHKE IIECTEPEHHOI0 Hacoca?

r p p
1u2T 2D§ 3

Kakoii mapameTp mo3BoJjisieT U3MEHUTH 10/1a4y LEHTPOOeKHOro Hacoca?

1. Cmerenre ocH BpallleHHsI pOTOpa OTHOCUTENBHO OCH CTaTopa (IKCHEHTPUCUTET).
2. Jlmametp muryHkepa (ITOpIIHs).

3. Pabouwnii o6beMm.

4. JlnameTp JIONacTHOTO KoJeca.

Kakue mapameTpsl HCIIONB30BAUCH AJIS OTIpeAeTIeHUs TOTPEOIsIeMON MOIIIHOCTH
IIECTEPEHHOT0 Hacoca B Mporiecce 00paboTKH pe3yIbTaTOB UCTIBITAHUA?

1. YacroTa Bpamenus Baia Hacoca N u ero padounii 00sem W,

2. Ilokasanus npe3oMeTpoB Hi u Ho.

3. HacroTta BpanieHHs Bajia JIEKTPOABUTATENs N U KPYTALIIHI MOMEHT M.
4. Tlopaya Q u maBiIeHHE P Hacoca.

Ot1Berbl HA TecThI IMKJIAa I'™M

A b B I i | E K 3 n K

1 2 4 3 1 3 4

N
N
[N
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1. 'unpaBnuyeckuii APOCCeb.

3 3 1 2 4 2 1 3 2 3 4
4 4 4 1 1 3 2 2 1 4 3
KoHTposbHbIe BOPOCH /1715 JlabopaTopHbIX padot mukia [Tl (BapuanT 1)
K kakomy THIy clieyeT OTHECTH THIPOIIPUBO/L C TUAPOIIMIIMHIPOM, Y KOTOPOTO UMEETCs
A | BO3MOKHOCTS H3MEHATD CKOPOCTb BBIXOJHOTO 3B€HA?
1. Perynupyemslii rupOnpuBO BO3BPATHO-TIOCTYATEIHHOTO IBHXKCHHUS.
2. Heperynupyemslii THAPONIPUBO/ BPAIIATEIHLHOTO JBUKECHHUSL.
3. Perynupyemslii THAPONPUBOJ BPALIATEILHOTO ABUKCHUSI.
4. HeperynupyeMslii THAPONPUBO BO3BPATHO-TIOCTYNATEIILHOTO ABHKEHUS.
Kaxkoii u3 npuBeIcHHBIX TpapUKOB COOTBETCTBYET Harpy304Hoi xapakrepuctuke V=F(F)
b TUAPONIPUBO/IA C APOCCETBHBIM PETYIIMPOBAHUEM CKOPOCTH P MOCIEA0BATEIHLHOM
BKJIFOYEHUH JAPOCCEIIS?
1.D 2.b 3.|4 4.&
B Kakwue 13 ycTpoiicTB OTHOCSTCS K SHEpronpeodpazoBaTesisim?
1. T'upponuHum. 2. TermnooOMeHHUKH. 3. Pacnpegenurenm. 4. T'uapoaBurartesnu.
Kakoe ycTpoHCTBO CIyXUT JJs H3MEHEHHS KOJIMYECTBA IKHJKOCTH, HarHeTaeMoi
I peryinupyeMbIM pOTOPHBIM HacOCOM B TpyOompoBos ?

3. Perynsartop nogauu.
2. llepenuBHOM KiiamaH. 4. Perynstop pacxona.
I Kak 0003HauaroT Ha TMAPaBIMYECKUX CXEMaX PEBEPCUBHBIIN rHAPOMOTOP?

1. 2.

3. 4.

Kak 0003HaualoT Ha rMPaBIMYECKUX CXeMaX HAMOpHBIH (epenruBHOM) Ki1anaH?

=
— T %’A— >
1. 2 L. 3.

Kakue ruapaBnndeckre ycTpoiicTBa HEOOXOIMMBI B THAPOIPUBOE ISl 00ECTICUEHU S
00BEMHO-IPOCCETBHOI0 PEryIupoBaHus? YKaxuTe HauboJiee MoJHbINA IepedeHb.

1. Perynupyemslii Ipoccelib, EPETUBHOM KiIanaH.
2. Perynupyemslii 1pocceb.

3. PerymnupyeMslil HacoC, perylnupyeMblil APOCCENb, PETYISTOP MOAAuH.
4. Perynupyemslil Hacoc.

Kakoii mpubop ucnomnb3yercs Uit U3MEpeHHUs: YacTOTHI BpaIlleHUs Baja THAPOMOoTopa’?
1. Junamomerp.

2. AmmepmeTp, U3MEPSIONINI TOK B 00OMOTKE TOPOLTKOBON MY(THI.
3. MaHnowmerp.

4. MukpoamnepMeTp, BCTPOSHHBIH B LI€NIb TaXOT'€HEpaTopa.

Kakas cxema cooTBeTCTBYET 00BEMHOMY THPOIPUBOJLY € MApAJLIEIbHO-APOCCENbHBIM
peryJinpoBaHueM?
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1. 1 R 2.1 3

Kakoii mapameTp ucHonb3yeTcst Ui U3MEHEHHsI CKOPOCTH B TUIPONIPUBOJIE C 0OHEMHO-
JIPOCCEIIBHBIM PEryJIMpOBaHUEM?

1. llepenan naBneHus Ha THUAPOAPOCCENE PEryNIATOPA Pacxoja.

2. Ilapametp perynupoBanus pabouero oobema Hacoca.

3. OTtHOcHTeNbHas IUIOMA/b IIPOXOAHOTO CEYCHUSI OTIEIBHOTO IHPOIPOCCEIs.
4. Tok B 0OMOTKE MOPOIITKOBOU MY(THI.

KoHTposibHBIE BONTPOCH! i1 JabopaTopHbIX padot nukia [Tl (BapuaHT 2)

K kaxomy THIy clieyeT OTHECTH THIPOIIPUBOJI C TUAPOMOTOPOM, Y KOTOPOI'O UMEETCs
BO3MOKHOCTh U3MEHSTh TOJIBKO HAIIpaBJIECHUE BPAIICHUS €ro Baja?

1. Perynupyemsblii THAPOIPUBO]I BO3BPATHO-IIOCTYNATEIBHOTO JIBUKEHUSI.

2. Heperynupyemsblii THAPOIPUBO/L BPALATEIBHOTO IBHKCHHUS.

3. Perynupyemsblii rTupONIpHUBOJ] BPALLATEIIHOTO IBUKEHUS.

4. Heperynupyemblii THAPOIPUBOJ BO3BPATHO-TIOCTYNATEIBHOIO JBUKEHUS.

Kaxkoii U3 npuBecHHBIX TPaQUKOB COOTBETCTBYET PEryIMpoBo4HOI Xapakrepuctuke V=F(S)
THAPONPHBO/IA C IPOCCEIBHBIM PETYINPOBAHHEM CKOPOCTH MPU MOCICA0BATEILHOM
BKJIFOYCHUH JAPOCCEIIS?

DN 2N

Kakue u3 ycTpoiCTB OTHOCSTCS K 3JIEMEHTaM FMApoceTn?

1. l'unpomunuu. 2. TenmooOomennuku. 3. Pacnpenenurtenu. 4. ['mpponsurarenu.

Kakoe ycTpoiicTBO CITyXUT /7151 H3MEHEHHUs TI0JJa4l HACOCHON YCTaHOBKH, CO3/IaHHOM Ha 0ase
HEperyJIpyeMoro pOTOPHOro Hacoca?

1. I'mapaBinueckuii 1pocceis. 3. PerynsaTop nogauu.
2. llepenuBHO¥ KJamaH. 4. Perynstop pacxopa.

Kak 0003HaualoT Ha TMPaBIMYECKUX CXEMaX PETyIMpyeMblil Hacoc?

1. 2. 3. 4.

Kak 000o3HauaroT Ha THAPABIIMYCCKUX CXEMaX HaCTpaI/IBaCMHﬁ ,[[pOCCCJ'IB?

»
—_— — — % >
e 'O' Ll “‘
i \
T
3.

1. 2 ..

Kakue ruapaBnndeckre ycTpoiicTBa HEOOXOIMMBI B TUAPOTIPUBOJE TSl 0OECTICUSHIS
JPOCCENIbHOTO PETYINPOBaHUs C MapajieIbHbBIM BKIIOUEHUEM Jipoccens? YKaxuTe Haubosee
MOJIHBIN MTEPEYECHb.

1. Perynupyemslil 1poccensb, IEpENUBHON KiIanaH.
2. Perynupyemslii Ipocceb.
3. PerynupyeMslil HacoC, perylIupyeMslil APOCCENb, PETYISITOP MOAAYH.
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4. Perynupyemslii Hacoc.

Kaxkoii npubop ncrnonp3yercst Uil H3MEPEHUS BETMYMHBI KPYTSIIET0 MOMEHTA Ha Bally
Hacoca?

1. Iunamomerp.

2. Amnepmerp, U3MEPSIOMUN TOK B 0OMOTKE OPOIIKOBOH My(THI.

3. Manowmerp.

4. MuxkpoamnepMeTp, BCTPOCHHBIH B LIETIb TaXOr€HEpaTopa.

Kakas cxema coOTBETCTBYET 0O BEMHOMY THIPOIPUBOIY C OOBEMHBIM PETYIHPOBAHUEM?

=5 -

1. 1 R 2.1 3

4. | II

Kakoii mapameTp UCONb3yeTcst Uik U3MEHEHHST Harpy3Kd B TUIPOIPUBO/IE C APOCCEIbHBIM
peryaupoBaHUEM CKOPOCTH?

1. Tlepenan naBieHus: Ha TUAPOIPOCCEIIE PETYIATOPA pacxoia.

2. Tlapamerp perynupoBaHus pabouero oobema Hacoca.

3. OTHOCHTENbHAS TUIOMIAIb TPOXOJIHOTO CEYCHUSI OTIIEIBHOTO THIPOAPOCCEIIS.
4. Tox B 0OMOTKE MOPOLIKOBOM MY(THI.

KouTtposbnbie Bonpock! At JabopaTopHbix padot nukia [Tl (Bapuant 3)

K kakoMy TuIy ciaeayer OTHECTH THAPOIPUBOJL C THIPOMOTOPOM, Y KOTOPOTO UMEETCS
BO3MO>KHOCTb U3MEHATh CKOPOCTH BBIXOJHOIO 3BEHA?

1. Perynupyemslii THAPONIPUBOJ BO3BPATHO-MIOCTYNATEIBHOTO IBHXKECHHUS.

2. Heperynupyemblii THIPOIIPUBO]I BPAIIATEIIFHOTO JBHKCHUS.

3. Perynupyemslil THAPONPUBO BPAILATEIBLHOTO ABUKEHUSI.

4. Heperynupyemblii THAPOTIPUBO/I BO3BPATHO-TIOCTYMATEILHOTO JIBUXKEHUS.

Kaxkoii u3 npuBecHHBIX TPaQUKOB COOTBETCTBYET Harpy304Hoi xapakrepuctuke V=F(F)
THPOTIPHBO/IA C APOCCETBHBIM PErYIIMPOBAHUEM CKOPOCTH NPH MapajjieIbHOM BKIIOUECHHN
npoccensi?

DS 2N

Kaxkue u3 ycTpolCTB OTHOCSTCSI K BCIOMOTaTEeIbHBIM 3J1€MEHTaM?
1. Tunponunun. 2. TemnooOomennuku. 3. Pacnpenenurenu. 4. ['maponBurateny.

Kaxoe yCT’pOﬁCTBO CIIY>XXUT JJIs1 CHMOKCHHA HaIllopa II0TOKa, IMPUYEM €ro COIIPOTUBIICHHC
ONpeaACIIICTCA KOHCTPYKTUBHBIMH ITapaMETpaMu U HC 3aBUCUT OT IMApaMCTPOB ImoToKa’?

1. 'mppaBnuueckuii Apocceb. 3. Perynsrop nopaumu.
2. IlepenuBHOM KJlamaH. 4. Perynstop pacxopa.

Kak 000o3HauaroT Ha THAPABIIMYCCKUX CXEMaX HCpCFyJ’II/IpyCMHﬁ Hacoc?

o O &g O

Kak 000o3HauaroT Ha TUAPABIIMYCCKUX CXEMaX pCHyKHHOHHBIﬁ Kjamad?
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1. 2 3. 4, i

Kakue ruapaBandeckue ycTpoiicTBa HEOOXOIMMBI B TUAPOTIPUBO/IE ISl 0OCCTICUCHIS
00BEMHOT0 peryupoBanus? YKaxuTe Hanboee MOJHBIH epeyeHb.

1. Perynupyemslii gpocceinb, IEPEIMBHOM KilanaH.

2. Perynupyemslii 1poccCeib.

3. Perynupyemblil Hacoc, peryaupyeMbli JpOCCeb, PEryJsTOp MOIauu.
4. Perynupyemslii Hacoc.

Kakoii nipubop ucnonb3yercs Ui U3MEPEHUs BETHYNHBI TOPMO3HOTO MOMEHTA Ha Baly
rugpomotopa’?

1. Junamomerp.

2. AmmepmeTp, U3MEPSIONINI TOK B 00MOTKE MOPOLIKOBON MY(THI.

3. MaHnowmerp.

4. MukpoaMmnepMmeTp, BCTPOCHHBIH B IIeTIb TaXOreHepaTopa.

Kakas cxema cooTBeTCTBYET 00bEMHOMY IHAPONPUBOAY C IOCIEI0BATENBHO-IPOCCEIbHBIM
perynupoBanuem?

=5 =

1.1 K 2. 1 3

| 4. | ||

Kakoii mapamerp ucnonb3yercs A1 U3BMEHEHUs CKOPOCTH B THAPOIPUBOJIE ¢ 00BEMHBIM
peryianpoBaHuem?

1. Ilepenag naBiaeHUs Ha TUIPOIPOCCEINE PEryasTOpa pacxoja.

2. [Tapametp perynupoBaHusi pabodero oobema Hacoca.

3. OTHOocuTeNbHAS MIIOMAAb MPOXOJAHOTO CEUEHHUSI OTAECNBHOTO TUIAPOAPOCCETIS.
4. Tok B 0OMOTKE MOPOUTKOBON MY(THI.

KontpomnbHble Bonpocs! 11st 1adopaTopHbix padot nukia [Tl (BapuanT 4)

K xakoMy THIy ciaeayer OTHECTH THIPOIPUBOJ C THAPOLMINHIPOM, Y KOTOPOTO UMEETCS
BO3MO>KHOCTb U3MEHSATH TOJIBKO HAIIPaBJICHUs JBUKEHUSI €0 MOPLIHS?

1. Perynupyemslii rTuApONpuBO BO3BPATHO-MIOCTYATENBHOTO IBHXKCHHUS.

2. Heperynupyemslii THAPOIPUBO/ BPALATEIBHOTO IBHKCHHUS.

3. Perynupyemslii THAPONIPUBO/ BPAIIATEILHOTO ABUKCHUSI.

4. Heperynupyemblii THAPOIPUBO/ BO3BPATHO-TIOCTYMATEIBHOIO JIBUKEHUS.

K KaKOMY THUITY CJICAYCT OTHCCTU T'MAPOIIPUBO] C THAPOLNUIMHAPOM, Y KOTOPOI'0O UMECTCA
BO3MOXHOCTb U3BMCHCHUA TOJIBKO HAITPaBJICHUSA JIBI/I)KGHI/ISI?

Do 2N

Kakue u3 ycTpoicTB OTHOCSTCS K ruapoanmnaparam?
1. 'maponuuuu. 2. Temmooomennuku. 3. Pacnpenenurtenu. 4. I'mapoasuratemn.

Kakoe ycTpoWcTBO CIIy)UT JJisi 00€CIeUeHuUsI TIOCTOSSHHON CKOPOCTH JIBMDKCHHS BBIXOJIHOTO
3B€Ha ruaponpusoaa’?
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1. 'mppaBnuueckuii Apocceb. 3. Perynsarop nogauu.
2. llepenuBHOM KiamnaH. 4. PerynsTop pacxoja.

Kak 0003HauaroT Ha THAPAaBINYECKUX CXeMaX HEPEeBEPCUBHBINA THIPOMOTOP?

o O &g O

Kak 0003HauaroT Ha THAPABINYECKUX CXEMaX PEryIHpyeMblid Apoccelnb?

— —— -
— s > ST
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1. 2 3. 4, i

Kakne THAPaBINYCCKUC YCTpOfICTBa HCO6XO,I[I/IMBI B TUAPOIIPHUBOAC OJIA obecreyeHus
APOCCCIIbHOTO PETYIMPOBAHHA C ITOCIICAOBATCIIbHBIM BKIFOUCHUCM I[pOCCCJI)I? Vkaxunre
HanoOoJIee MOJHBIN IICPCUCHD.

1. Perynupyemslii Ipoccelib, IEPEIUBHOM KianaH.

2. Perynupyemslii 1poccelb.

3. Perynupyemslii Hacoc, peryJupyeMblid Ipoccelib, PEryJISTOP NO1auu.
4. Perynupyemslii Hacoc.

Kakoii npubop ucnonb3yercs 1Jig U3MEpEeHUsT HAIOPHOTO AaBJICHUs?
1. Junamomerp.
2. AmmepmeTp, U3MEPSIONINI TOK B 00OMOTKE MOPOLIKOBON MY(THI.
3. MaHnowmerp.
4. MukpoaMmnepMmeTp, BCTPOCHHBIH B IIeTIb TaXOreHepaTopa.

Kakast cxema coOoTBETCTBYeT 00BEMHOMY THPOTIPUBOLY C 00BEMHO-IPOCCETHHBIM
peryimpoBaHueM?

5 =

1.1 K 2.1 3

[ II 4. | |I

Kaxoit mapameTp uCmonb3yeTcs A pEryIupOBaHus B THAPOIIPUBOJIEC CO CTAOUITU3AIINEH
CKOpOCTH?

1. Tlepenag naBiaeHUsT Ha TUAPOAPOCCENE PEryasTOopa pacxoja.

2. [Tapametp perynupoBaHusi pabodero oobema Hacoca.

3. OTHOocuUTeNbHAS MIIOMAAb MPOXOJAHOTO CEUEHHUSI OTAENBHOTO TUIAPOAPOCCETIS.
4. Tok B 0OMOTKE MOPOUTKOBON MY(THI.

OTtBeThbI Ha TecThl UKJIA I'11

A b B I | E K 3 n K
1 1 1 4 3 2 2 3 4 1 3
2 2 3 1 2 3 1 2 1 4 4
3 3 4 2 1 1 4 4 2 3 2
4 4 2 3 4 4 3 1 3 2 1
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[Tpunoxenue k POC 4¢
HaGop TecToB a5t MpOMEXYTOYHOIO 3a4eTa 10 JUCIUITIINHE

«I'uapaBiauKka U TUAPONMHEBMONIPUBO/I
CneunansHocTth 23.05.01 «HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA)
Oo6pazoBatenbHas nporpamMmma «IlepcrnekTHBHBIE TPAHCIOPTHBIE CPEACTBAY

Cnenuanuct Ounas dhopma 00yueHus

KonTpoJsbHbIe TecThI (BapuaHT A).

BHUMAHME! [lpu nposedenuu 6viuucieHuti pekomeHoyemcs NpuHuUMamso
yekopenue c60600H020 nadenus § = 10 m/c?, a nnomnocmo xcuokocmu p = 1000 xe/m>.

1. Yemy paBHusietcs nasnenue B CH, ecmn manomeTp nokassiBaer 100 at (kr/cm?)?

. p=10 MIla. Il. p=1 Mlla. 1. p =100 klI1a. IV. p=10 «lla.
2. YUemy paBHsieTCs U30BITOYHOE JaBIEHUE, €ciii MaHOMeTp noka3biBaer 0,1 MIla?
l. pas= 0,2 MIla. Il. p =0 MIla. 1. p =-0,1 MIla. IV.p=0,1 Mlla.

3. Kakoe 3Hauenuwe npuHuMaer kodpduuuent Kapuonuca npu namMuHapHOM
TEUYCHHUU?

I. 5300. 1. 2. 1. 1. V. 2300.

4. Yemy paBeH K03(UITUEHT CKATUS CTPYH IIPU OC30TPHIBHOM UCTCUSHUH Uepe3
HWIMHAPUYECKUN HacagoK?

l. e=0. . e=2. . e=1. IV. €=0,62.

5. I1pu KakoM MOJyJie YIIPYTrOCTH KUIKOCTH BEJIMYMHA yIapPHOTO JABJICHUS TIPU
MpSIMOM TUJIpoyAape OyneT HauOobIen?

. K=1000 MITa. Il. K=2000 MIla. Ill. K=800 MIla. V. K=1500 MIIa.
6. Kakoit sHepreTHueckuii CMbICT MMEET WieH ypaBHeHus bepuymmm z?
|. YaenpHas Il. Yaenpuas I1l. YaenbHas V. Ynaenbuas
SHEPTUs SHEPrusl JaBJICHUS. MOTEHIUAJIbHAS KHUHETUYeCKast
ITOJIOKEHHS. SHEprusl. SHEPrusl.

7. Kak 3KCIEpUMEHTAIBHO OMpEAENseTCsd BEeIMYMHA CKOPOCTHOTO Hamopa?

|. Ilo paznoctu 1. Tlo I11. Tlo paznocTu nokazanuii V. Ilo
MoKa3aHu TPyOKu nokazaHuto  TpyOok IIuTo B HauadbHOM U TIOKa3aHMIO
[Tuto 1 mbe30MeTpa.  MbE30METpa.  KOHEYHOM CEUYEHMAX MoToKa. TpyOku IluTo.

8. VYkaxute nuama3oH uncen PeltHob/ca, Ipu KOTOPBIX B TPyOE KPYIJIOTO CEUSHUS
CYLIECTBYET YCTOMYMBOE JIAMUHAPHOE TEYEHHUE.

I. Re <2300. 1. Re > 2300. I11. Re <4000. V. Re >4000.

9. Onpenenutsb pacxof kujakoctu Q, eciu ee cpeHssi CKOPOCTh B TPyOE MOCTOSTHHOTO
CeueHus oAb 2 cM? cocrasiser 10 m/c.
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I. Q=10 n/c. Il. Q=5n/c. 11, Q=4 n/c. V. Q=2 x/c.
10. Tlpm mwavamsHOM ckopocth Vi = 4 wm/c g U 2,
paCIIMPSIONIETOCS MOTOKA OMPEACIUTh €r0 KOHEUHYIO | M‘ |

_ A 12
cKopoCTh Vo, ecnu quameTp Mensietca ¢ d =20 mm o D 1, L2,
=40 mMm. L :

: T~ % 1

1. . Il V. 1 >

Vo=2wm/c. Vy=8wm/c. Vo=1wm/lc. Vy=4wm/c.
11. KakoMy oTOKy ucaIbHOM KUAKOCTH COOTBETCTBYET HepaBeHCTBO Vi > Vi ?

l. IR 1. AV
K Ora

e T . .
G T G, |
|

I/

1

K
> o= o 2 )

-\I—

12. Kak 3aBucuT KO3 (UIMEHT MOTEPh HA TpEeHUE A OT 4ucia Re mpu TypOylieHTHOM
TEYEHUU B TPEThEl 00JIaCTH CONMPOTUBIICHUS (00JIACTh KBAAPATUYHOTO COMPOTUBICHUS

WM aBTOMOJICTILHOCTH )?
|. He 3aBucur ot Il. 3aBucur He 1. 21=%, V. 1= %
gucna Re. TOJIBKO OT Re, HO 1 OT e VRe
IIIEPOXOBATOCTH
CTEHOK.

13. Onpenenuts AaBieHUE B KOHEYHOM CEUYCHUH TOPU3OHTAIBHOM TPYOBI IMTOCTOSHHOTO
TMaMeTpa, €y B HadalbHOM CeYeHUH OHO ObuIo P1 = 0,6 MIla, a moTeps Hamopa npu
JIBVKEHUM KUIKOCTH OT HAYaJIbHOTO CEYEHMS O KOHEUHOTO cocTaBuiio 30 m.

I. p2=400 xIIa. 1. p, =200 kIIa. 1. p, =300 xIIa. IV. p2 =100 klIla.
14. Ha pucyHke puBeIeHbl HEKOTOPBIE SIIOPhI PACIPEAECICHUSI CKOPOCTEN MO CEUYECHUIO
MOTOKOB. YKaKUTE PUCYHOK, KOTOPBIA COOTBETCTBYET OOBIYHOMY JIAMHHAPHOMY TEUEHUIO

KUJKOCTH B KPYTJIOH TpyoOe.
l. 1. 1. v

15. Yemy paBen koadduument Hapcu A aig Kpyriaoi TpyObl IPU TE€UEHUU KUJIKOCTHU C
gncyiom Pelinonbaca Re = 10*? TpyOy cuuTarh rugpaBIndecKy TIIaIKOM.
. A=0,022. Il1. A =0,0316. 1. A =0,05. V. »=0,011.

16. Yxaxute Hanbosee BO3MOKHOE YHCIEHHOE 3HaUeHue kodduuuenta apcu A npu

TypOYJI€HTHOM T€UEHUHM JKUJIKOCTH B KPYIJION TpyOe.
. 0)5. 1. 1. 1. 0,8 Iv. 0,03
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17. Bo ckonbKO pa3 yMEHbIIATCA MOTEPH HAMOpa B MECTHOM CONPOTHUBIIEHHUH, ECIH
pacxoj yMeHbIIUTCS B 2 pa3a? CUuTaTh, 4TO MOTEPH BBI3BAHBI BUXPEOOPA30BAHUEM. .

. B 4 paza. 1. B2 paza. I1l. B0,5paza. [|V. B ~3,5 pa3za.
18. Yto yuuthiBaeT koddduiuent (?
|. Cootnomenne Il. Tlorepu snepruu Ill. Tlorepu snepruu 1V. Pacnpenenenue
CWJI MHEPIIMH U CHIT B MECTHBIX Ha TPEHHE T10 JJTNHE CKOPOCTEH 110
TPEHUSL. COTIPOTUBIICHUSIX. TPYOBL. CCYCHHUIO MOTOKA.

19. Yemy paBHO H30BITOYHOE IaBJICHHE TEpe]] BXOAOM B TpyOky Bentypu?

|. [Tokazanuto I1. Paznoctu 1. Cymme V. ITokazanuto
MAHOMETPA. aTMoc(hepHOro aTMoc(hepHOro BaKyyMMeTpa ¢
JaBICHUS W TIOKA3aHWs JABICHHS U TIOKAa3aHUS MPOTHBOIIOJIOKHBIM
BaKyyMMeTpa. MaHOMETpa. 3HAKOM.

20. [Ipu xakoM ycJIOBUH B TpyO€ BOSHUKAET MPSMOM TUpaBINYEeCKUil yaap?

|. Eciin I1. Ecnu Bpems 3akpbITUs 1. Ecin IV. Ecnu Bpems 3akpbITUs
TpyOONpPOBO KpaHa MeHbIIe (ha3bl TpyOOIpOBO KpaHa OoJbine asbl
PSIMOJIMHEMHBIN. THAPABIMYECKOIO yiapa. UMEET MOBOPOTHI. TUIPABIUYECKOTO yAapa.

21. Kak 3aBHCAT MOTEpH Hamopa OT pacxojia NpH TypOyJIEHTHOM TEYEHHH BO
BTOpPOW OOJIACTU CONPOTUBIICHUSA?

l. 1. 1. V.
[Iponopunonansuel  [Iponopunonaneusl  [IponopuuonansHo  IIponoprmoHanbHbI
KBaJIpaTy pacxoja. pacxony B CTEIICHU pacxony. pacxoay B CTENIEHU

1,75+2. 1,75.

22. Yemy paBeH K0dhOUIIMEHT pacxo/ia IPU UCTCUCHUN UCATBHON KUIKOCTH?

. Koapduuuenty |l. Koapduuuenty 1. Enunune. V. Hymro.
CKOpPOCTH. COKaTHsI CTPYH.
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KonrpoasHsblie TecTol (BapuanTt b).

BHUMAHMUE! Ilpu nposedenuu 6viuucieHuti pekomeHoyemcsi NpuHuMams
yckopenue c60600H020 hadenus § = 10 m/c?, a nnomnocme scuoxkocmu p = 1000 xe/m®.
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1. Yemy paBusiercs nasnenne B CU, eciu manometp nokassiBaer 10 ar (kr/cm?)?
. p=10 MIla. Il. p=1Mlla. 1. p =100 xIla. IV. p=10 klla.

2. Uemy paBHsieTcst a0COIIOTHOE JIaBlieHUE, €Ciii MaHoMeTp nokasbiBaer (0,1 MIla?
l. pas= 0,2 MIla. 1. p =0 MIla. 1. p =-0,1 MIla. V. p=0,1 Mlla.

3. Kakoe mpenenpHOE 3HAUCHHE NMPUHUMAET 4uciao PeiHosblaca mpu JaMUHApHOM
TEUYEHUU?
1. 5300. 1. 2. . 1. V. 2300.

4. Yemy paBeH KOd(GGUIIUEHT CXKATUS CTPYU MIPH UCTEUCHUH Yepe3 HACa0K C
OopmmMu yncnamu PeitHosnbaca Re?

l. e=0. I1. e=1. 1. e=2. 1IV. €¢=0,62.

5. IIpu KakoM MOAyJie YIIPYTrOCTH KUIKOCTH BEJIMYMHA yIapHOT'0 JAABJICHUS MPU
MpsMOM TUJpoyAape OyneT HauMeHbIIEn?

. K=1000 MITa. Il. K=2000 MIla. IIl. K=800MlIla1l. IV. K=1500 MlIla.

6. Kakoit sHepreTueckuii cMbIci MMeeT uieH ypaBHeHus bepuymnu p/p g?

|. Yaenpnas Il. Yaenbuas I1l. YaenbHas V. Ynaenbuas
DHEPTHS SHEPrusl JaBJICHUS. MMOTEHIIHATILHAS KAHETHYECKas
[IOJIOKEHUS. SHEPrHsl. DHEPIusl.

7. Kak OKCIICPUMCHTAJIBHO OIIPCACIIACTCA BCIINYUHA ITOJIHOTI'O Hanopa‘?

I. Tlo pasnoctu 1. Tlo I11. Tlo paznocTu nokazanuii V. Tlo
MoKa3aHuil TpyoKu nokazaHuto  TpyOok [IuTo B HAYAIBHOM U TIOKa3aHUIO
[TuTo u mbe3omMeTpa.  MbE30METPA.  KOHEUHOM CEUYCHHSX MOToKa. TpyOku Iluto.

8. Yxaxure (Hanbosee mojaHo) quana3oH yncen PeliHomnbaca, mpu KOTOPBIX B TpyOe
KpPYTJIOTO CEYCHHS HE MOXKET CYIIECTBOBATh YCTOMUMBOTO JAMUHAPHOTO TEUCHUS.

I. Re <2300. 1. Re > 2300. I11. Re <4000. V. Re >4000.

9. Onpenenuth pacxo. >XKUAKOCTH Q, ecnu ee cpeAHsisi CKOPOCTh B TPyOe MOCTOSTHHOTO
ceuenus romabo 4 cm? cocrapiser 10 m/c.

. Q=10 n/c. 1. Q=5n/c. 1. Q=4n/c. IV. Q=2u/c.
10. Tlpm wsBectHOWM ckopoctm Vi = 8 wm/c 1 J O 2
pacIIMpPSIONIETocs] MOTOKA OMPEAENTUTh ero KOHeuHyro _| M‘ '

= Vo Y,
cKopocTh V2, ecnu quameTp Mensercs ¢ d = 20 mm g0 D iy L2,
=40 mMm. I ] :

. . 1. V. S T~ 1

Vo=2mle. Vo=8wmlc. Vao=lwmle. V,=4mlc. 2

11. KakoMy OTOKY Hi€aTbHOM )KUAKOCTA COOTBETCTBYET HEPABEHCTBO P1 >  P2?

l. 1. 1. V.
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12. Kak 3aBUCUT KOA(Q(HUIMEHT NMOTEph HA TPEHHE A OT 4YHucia Re mpu namMuHapHOM
peXKUME TCUCHHUS?

|. He 3aBucur ot 1. 3aBucur He . 1=% V. 1=22
Re VRe
yucaa Re. TOJILKO OT Re, HO U OT
IIEPOXOBATOCTH
CTEHOK.

13. OnpenenuTh AaBlieHHE B KOHEYHOM CEUYEHUU TOPU3OHTAIBHOU TPYOBI MOCTOSTHHOTO
JIMaMeTpa, eciu B Ha4yalbHOM ceueHuu oHo Obuio P1 = 0,6 MIla, a moTeps Hamopa npu
JIBWKEHUU )KUAKOCTU OT HAYaJIbHOTO CEYEHUS 10 KOHEUYHOTO cocTaBmio 20 m.

I. p2=400 xIla. 1. p. =200 klIa. 1. p2 =300 xI1a. IV. p2=100 klIla.

14. Ha pucyHke npuBeAeHbl HEKOTOPBIE SMIOPHI PACIPEACICHUS CKOPOCTEN MO CEUEHUIO
MIOTOKOB. YKaXUT€ PHUCYHOK, KOTOPBIA COOTBETCTBYIOT JIAMUHAPHOMY TEUYECHUIO
KUJKOCTH B KPYTJIOH TpyOe MPH OXJIKIECHUHU €€ CTEHOK.

l. 1. 1. v

15. Yemy paBen koapduument Hapcu A A Kpyriaoi TpyObl IPU TE€YEHUU KUJIKOCTHU C

uuciaoMm Peitnonpaca Re = 10°? Cuurars, uto Tpy0a HMMEET SKBHBAIEHTHYIO
mepoxoBarocts 0,092 MM u nuametp 100 mm.
1. A =0,022. 1. A =0,0316. 1. A =0,05. V. A =0,011.

16. YkaxuTe BO3MOXHOE 3HaUeHHE KOA(P(UIMEHTAa pacxoja | MpPU UCTEYEHUH BOJbI
yepe3 BHEIIHUN HWIMHAPUYECKUN HACA0K C 3aKPYTJICHHON BXOJHONU KPOMKOM.

. 05. . 1. 1. 0,8. IvV. 0,03

17. Bo CkOnBKO pa3 yBenuyaTcs OTEPU HAMOPA MPU JJAMUHAPHOM TE€YEHUH KUIKOCTH B
KpYTJI0H TpyO€e MOCTOSSHHOTO TUaMETpa, €CIIM PacXo]l YBEIUUHUTCA B 2 pasza.

. B 4 pa3a. Il. B2 pa3a. I11. B0,5paza. [V. B ~3,5 pa3a.

18. Yto yumthiBaeT kodpduruent Kapumonuca o?

|. Cootnomienue |l. Ilorepu sueprum Ill. Ilotepu sneprun |V. Pacnpenenenue
CHUJI UHEPIIUU U CUJT B MECTHBIX Ha TPEHUE 10 JJIUHE CKOpOCTEH 10
TpEHUsI. CONPOTUBJICHUSX. TPYyOBL. CEYEHHIO TTOTOKA.

19. Yemy paBHO aOCOJIOTHOE MABJICHHE TIEpea BXOJOM B TpyOky Bentypu?
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|. [Tokazanuro I1. PazHocTH I11. Cymme V. [Tokazanuto
MaHOMeTpa. aTMochepHOro aTMochepHOoTro BaKyyMMeTpa ¢
JABICHUS W TIOKa3aHWs JABJICHHS W TIOKa3aHUS IMPOTHBOIIOJIOKHBIM
BaKyyMMeTpa. MaHOMeETpa. 3HAKOM.

20. [Ipu xakoM ycJIOBHH B TpyO€ BOSHUKAET HEMPSIMOM TUIpaBiIndecKuil yaap?

|. Eciin I1. Ecnu Bpems 3aKkpbITUs I11. Ecin IV. Ecniu Bpems 3akpbITUS
TpyOOTIPOBOT KpaHa MeHbIIe (ha3bl TPyOOTIPOBO KpaHa OoJbIrie dhasbl
OPSIMOJIMHEHHBIN. THAPABINYECKOTO yapa. UMEET MOBOPOTHI. THUIPABIMYECKOTO yAapa.

21. Kak 3aBHUCST MOTEpH HAMopa OT pacxojia Mpy TypOYJICeHTHOM TE€UECHUU B TPEThel
obnact conmpoTHuBJIeHUs (00JaCTh aBTOMOACIHHOCTH)?

l. 1. 1. V.
[Tponopunonanbuel  [Iponopuuonaneusl  [IponopuronansHo  IIponopruoHaabHbI
KBaJpaTy pacxoJa. pacxoay B CTEIECHH pacxony. pacxony B CTETIEHU

1,75+2. 1,75.

22. Yemy paBeH K03 (HULHEHT pacxoa Ipu 0€30TPHIBHOM UCTEUEHUU KUIAKOCTH?

l. Koabdbumuenty |l. Koadpdunuenty I11. Enunuie. V. Hymro.
CKOpPOCTH. CKaTHsI CTPYH.
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KonTpoabHsbie TecTbl (BapuaHT B).

BHUMAHME! [lpu nposedenuu 6viuucienHuti pekomeHoyemcs NpuHuUMamso
yekopenue c60600H020 nadenus § = 10 m/c?, a nnommnocmo xcuokocmu p = 1000 xe/m>.
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1. Yemy paBusiercs nasnenue B CU, ecnm manomeTp nokasbiBaer 1 ar (kr/cm?)?
. p=10 MIla. Il. p=1Mlla. 1. p =100 xIla. IV. p=10 klla.

2. Uemy paBHseTCsl aOCOJIIOTHOE JaBJICHUE, €Clid BakyyMMeTp nokasbiBaer 0,1 MIla?
l. pas= 0,2 MITa. 1. p =0 MIla. 1. p =-0,1 MIla. V. p=0,1 Mlla.

3. Kakoe 3HaueHue MOKeT MpUHUMATh YUCIIO PeliHonbaca npu TypOyJIEHTHOM TeUeHUN?
I. 5300. 1. 2. il 1. V. 2300.

4. Yemy paBeH KOd(DPUITUEHT CHKATHSI CTPYH MPU UCTCUCHUU Yepe3 MIITNHIPUICCKUI
HAcaJo0K ¢ OOJBIIMME YKUcaaMu PetHobaca?

l. £€=0,62. Il. e=2. Il ¢e=1. IV. ¢e=0.

5. Ilpu xaKoii TOJIIMHE CTEHKU TPYOBl BETMYMHA yIAPHOTO JIaBJICHUS IPU IPSIMOM
TUAPABIMYECKOM yape OyJaeT HauboapIIei?

l. =2 MMm. I1. 6=3 mm. 1. 6=4 mm. V. 6=5 Mm.

6. Kakoil »HepreTMUecKuil CMbICT MMeeT WieH ypaBHeHusI beprymmu z +p/p gli?

|. YaenpHas Il. Yaenbuas I1l. YaenbHas 1V. Ynaenbuas

DHEPTHUS DHEPTUs JaBJICHUS. [IOTEHIINAIbLHAS KHHETHYECKas
IIOJIOKEHUS. SHEPTHS. DHEPTHSI.

7. Kak 3KCIEpUMEHTAIBHO OMNPEAeIsIeTCs BEIMYHHA THAPABIMYECKUX OTEPh Xh?

|. Ilo paznoctu 1. Tlo I11. TIo pa3nocTu nokazanuii V. Ilo
MOKa3aHuil TpyoOKu MOKa3aHUulo  TpyOok IIuTo B HAYaTBHOM U TOKA3aHUIO
[IuTo u mbe30MeTpa.  MbE3OMETPA.  KOHEUHOM CEYEHMSX MMOTOKa. TpyOku Iluto.

8. Ykaxute (HauboJiee MOJHO) NUana3oH yucesn PeiiHombaca, Ipu KOTOPHIX B TPyOe
KPYTJIOTO CEYCHHS HE MOXKET CYIIECTBOBATh YCTOMYHBOTO TYPOYJICHTHOTO TCUCHHUS.

. Re <2300. Il. Re > 2300. 111. Re <4000. 1VV. Re >4000.

9. Onpenenuth pacxon XUAKOCTH Q, ecnu ee cpeaHsisi CKOPOCTh B TpyOe MOCTOSTHHOTO
ceueHHs IIoMAIbIo 5 cM? coctasisier 10 m/c.

. Q=10ux/c. Il. Q=5 un/c. 1. Q=4 n/c. IV. Q=2 n/c.

10. IIpu u3BecTHOl ckopoctr Vi = 1 M/c cyxaromerocs 1 0 g 2,

MOTOKA OMNpPEACNIUTh €ro KOHEUHYI0 CKOpPOCTh V3, eciu | 7’\ '
auamerp mersiercst ¢ D =40 mm 1o d = 20 mm. :_‘/1> ‘ &,

[

i
1} 1} 1. V. )
Vo=2wm/c. Vp=8wm/c. Vy=1wm/c. Vy=4wm/c. I 21

11. KakoMy NOTOKY H1€aJIbHOM )KUJIKOCTH COOTBETCTBYET HEpaBeHCTBO Vi< V)7
l. 1. 1.

14 i A 1 W
A ﬁzl Al ] A |
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12. Kak 3aBucHT KO3((UIHEHT MOTEph HA TPEHHE A OT uncia Re mpu TypOyleHTHOM
TEUEHUH B TIEPBOM 00JIACTH CONPOTUBIICHUS (00JIaCTh THAPABINYCCKUA TIATKUX TpPyO)?

|. He 3aBucur ot I1. 3aBucur He . 1=% V. 1=22
Re VRe
yucaa Re. TOJILKO OT Re, HO U OT
IIEPOXOBATOCTH
CTEHOK.

13. OnpenenuTh NaBieHHE B KOHEYHOM CEUYEHUU TOPU3OHTAIBHON TPYOBl OCTOSTHHOTO
JUaMeTpa, €Cciu B Ha4YaJIbHOM cedeHuu oHo Obuio P1 = 0,4 Mlla, a moTeps Hamopa mnpu
JNBWKCHUH KUAKOCTU OT HAYAJIbHOTO CEYEHUs 10 KOHEYHOI0 cocTaBuio 30 m.

I. p2=400 xIIa. 1. p2 =200 klla. 1. p2 =300 xIIa. IV. p2 =100 klIla.

14. Ha pucyHke mpuBEICHBI HEKOTOPBIC SITIOPHI PACIPENCIICHUs CKOPOCTEH IO CEYEHUTO
MMOTOKOB. YKaXHWTE PHUCYHOK, KOTOPBIH COOTBETCTBYIOT TYpPOYJICHTHOMY TEUYEHHUIO
KUJKOCTH B KPYTJIOH TpyOe.

l. 1. 1. v

15. Uemy paBen koadpuument lapcu A aiis Kpyriaoi TpyObl IPU TEYEHUU KUJIKOCTH C
0onpiMu yuciamu PeitHonbaca Re — co? Cuurars, yTo TpyOa MMEET HIKBUBAJICHTHYIO
mepoxoBarocts 0,005 MM u guametp 50 mMm.

I. A =0,022. Il1. A =0,0316. 1. A =0,05. IV. A =0,011.

16. Ykaxxute BO3MOKHOE 3HaUeHHE KO3(PhUIIMEeHTa MECTHOTO CONTPOTUBIICHHUSI ( B ClTydae
BEChMa CYIIECTBEHHOTO CY>KeHHUSI TYPOYJIEHTHOTO MTOTOKA, HATPUMED, MPU BBIXO0]1€ TPYObI
u3 0aka OOJIBIIIUX Pa3MEPOB.

. 05. . 1. 1. 0,8. V. 0,03

17. Bo ckoabpKO pa3 yBean4aTcs MOTEpU HAopa Mpy TypOYJIESHTHOM TEUCHHUH KUIKOCTH
B KPYTJI0# TpyOe MOCTOSIHHOTO JMaMETpa, €CIIM PacXo/l YBEIUUUTCS B 2 pas3a, a TCUCHUE
MIPOMCXOJIUT MPpHU OOJIBIIKMX ynciaax PeliHonbaca Re — oo,

. B 4 paza. Il. B2 paza. I11. B0,5paza. [V. B ~3,5 paza.
18. YUto yumthiBaer kodddurment lapcu A ?
I. Cootnomienne Il. Tlorepu suepruu Ill. Tlorepu snepruu 1V. Pacnpenenenue
CWJI MHEPIIMH U CHIT B MECTHBIX Ha TPEHHE IO JJTNHE CKOpPOCTEH 10
TPEHUS. COTIPOTHBIICHUSIX. TPYOBL. CEUEHHUIO MOTOKA.

19. YeMy paBHO aOCOJIOTHOE JAaBJICHHE B Y3KOM ceueHUu TpyOku Bentypu?

I. IToxazanuro I1. Paznoctn 1. Cymme 1V. Iloka3zanuto

MaHOMETpA. aTMocepHoro aTMOC(hepHOro BaKyyMMETpa C
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JABJIEHUSI W [OKa3aHWs JABJIEHUS W MOKAa3aHWS IPOTHUBOMNOJIOKHBIM
BaKyyMMETpa. MaHOMeETpA. 3HAKOM.

20. [Ipu xakoM ycJIOBHH B TpyO€ BOSHUKAET MPSIMOM TUpaBiINdecKuil yaap?

|. Eciiu Bpemst 3akpbITHS Il. Eciu I11. Eciu Bpems IV. Ecnu
KpaHa MEHbIIE (a3bl TpyOOIIPOBOJ]  3aKpPBITHS KpaHa 0OJbIIe  TPYyOOIIPOBOA
TUJIPaBIMYECKOTO yAapa. IPSIMOJIMHEUHBIN. (a3bl THAPABINYECKOIO HMEET OBOPOTHI.
ynapa.

21. Kak 3aBUCAT NOTEpH HANopa OT pacxo/ia NpH JJAMUHAPHOM TEUECHHUH?

l. 1. 1. V.
[Iponoprmonansusl  [Iponopuuonansusl  [IponopunonansHo  [IponopryoHanbHbI
KBaJpaTy pacxoia. pPacxojy B CTEIIECHH pacxony. pacxojy B CTETICHU

1,75+2. 1,75.

22. Yemy paBeH kK0dGOUIIMEHT pacxo/ia IPU UCTCUCHUN UCATbHON KUIKOCTH?

l. Koadppummenty  Il. Kosppummenty I11. Hymo. IV Equnune.
COKaTHsI CTPYH. CKOpPOCTH.
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KontpoasHslie Tectsl (Bapuant I').

BHUMAHME! [lpu nposedenuu 6viuucienHuti pekomeHoyemcs NpuHuUMamso
yekopenue c60600H020 nadenus § = 10 m/c?, a nnommnocmo xcuokocmu p = 1000 xe/m>.
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1. Yemy paBusiercs nasnenne B CU, eciu manometp nokaseiaer 0,1 at (kr/cm?)?

. p=10 MIla. Il. p=1Mlla. 1. p =100 xIla.

IV. p=10

klla.

2. Uemy paBHsieTCsl U30BITOYHOE JABJICHUE, €CIIM BakyyMMeTp nokasbiBaer 0,1 MIla?
IV.p=0,1 Mlla.

3. Kakoe 3nauenue moxet npuHuMath korddunrent Kapuonuca npu TypOyIeHTHOM

l. pase= 0,2 MIIa. 1. p = 0 MIIa. 1. p =—0,1 MIla.

TEYEHUU?
1. 5300. 1. 2. 1. 1.

HWJIMHIPUYECKUI HACAI0K?

V. 2300.

4. Yemy paBeH KOd(hGUIIUEHT CKATUS CTPYH MIPU 0€30TPHIBHOM HCTEUCHHUH Yepe3

l. e=0. I1. e=1. 1. e=2. 1IV. €¢=0,62.
5. B kakoM TpyOOnpoBOi€ BEIMYMHA yIaPHOTO JAABJICHUS MPU MIPSIMOM
TUAPABIMYECKOM yape OyJaeT HauboabIIei?
I. CranbHOM. 1. dropaneBoii. 1. PesunoBoii. 1V. TlonuxJiopBUHUIOBOM.

6. Kakoii dHepreTuuecKuii CMBICI MMEET 4WieH ypasBHeHus bepmymm VZ/ 2:g?

|. Yaenpnas Il. Yaenbuas I1l. YaenbHas
DHEPTHS SHEPrusl JaBJICHUS. MMOTEHIIHATILHAS
[IOJIOKEHUS. SHEPrHsl.

V. Ynaenbuas
KAHETHYECKas

SHEPIus

7. Kak OKCIICPUMCHTAJIBHO OIIPCACILACTCA BCIMYHNHA IIBC30METPHUICCKOI'O Hanopa?

I. Tlo pasnoctu 1. Tlo I11. Tlo paznocTu nokazanuii V. Tlo
MOKa3aHuil TpyoKu nokazaHuio  TpyOok [IuTo B HAYAIBHOM U TIOKa3aHUIO
[TuTo u mpe3oMeTpa.  MbE30METPA.  KOHEUHOM CEUYCHHSX MOToKa. TpyOku Iluto.

8. Ykaxxure auamna3oH unceln PeliHombaca, TPy KOTOPBIX B TPYOE KPYToro CEUCHUs

CYILIECTBYET YCTOMYMBOE TYpOYJIEHTHOE TEUEHUE.
I. Re <2300. 1. Re >2300. I11. Re <4000.

cedeHus uromaapio 20 cM? cocTaBlsgeT 5 M/c.
I. Q=10 n/c. 1. Q=5n/c. 1. Q=4 n/c.

10. IIpu HauansHOI ckopocTu Vi = 2 M/c cyxkaromeroca |

|
MOTOKA OMPEACNIUTh €r0 KOHEUHYIO CKOPOCTh Vi, eciu |
auametp mensiercs ¢ D =40 mm 1o d = 20 mwm. ll n >

1VV. Re >4000.

9. Onpenenuth pacxo. XKUAKOCTH Q, ecnu ee cpeaHsisi CKOPOCTh B TpyOe MOCTOSTHHOTO

IV. Q=2
0 g

Vs

J/c.
2,

i

1. 1. 1. V. |
Vo=2wmc. Vo=8wmlc. Vo=1wml. Vo=4wm/c. 1N

|
_'—
2,
|
_I—
21

11. KakoMy OTOKY Hi€aTbHOM )KUIKOCTA COOTBETCTBYET HEPABEHCTBO P1 < P2 ?

14 2 14 1% i 1%
A ﬁzl A 2] ) | 2]

V.
Al 1
l V{Upa
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12. Kak 3aBucuT KO3(PHUIMEHT NOTEph Ha TpeHHUe A oT 4yucia Re npu TypOyIeHTHOM
pEeXHUME TEUEHHUS BO BTOPOW 00JACTH COMPOTHUBIICHUS?

|. He 3aBucur ot I1. 3aBucur He . 1=% V. 1=22
Re VRe
yucaa Re. TOJILKO OT Re, HO U OT
IIEPOXOBATOCTH
CTEHOK.

13. OnpenenuTh NaBieHHE B KOHEYHOM CEUYEHUU TOPU3OHTAIBHON TPYOBl OCTOSTHHOTO
JUaMeTpa, €CciIu B Ha4YaJlbHOM cedeHuu oHo Obuio P1 = 0,6 Mlla, a moTeps Hamopa npu
JBUYKEHUU KUIKOCTH OT HAYAJIbHOT'O CEYEHUS 10 KOHEYHOro cocTtaBmiio 40 M.

I. p2=400 xIIa. I1. p2=200 klla. 1. p2 =300 xIIa. IV. p2 =100 klIla.

14. Ha pucyHke mpuBEICHBI HEKOTOPBIC SITIOPHI PACIPENCIICHUs CKOPOCTEH IO CEYEHUTO
MMOTOKOB. YKaXUTE PUCYHOK, KOTOPBI COOTBETCTBYIOT TCUCHUIO MICATBHON KUIKOCTH B
KpyrJioi Tpyoe.

l. 1. 1. v

15. Uemy paBen koadpuument lapcu A aiis Kpyriaoi TpyObl IPU TEYEHUU KUJIKOCTH C
yucioM Peitnonbiaca Re = 1280,

I. A =0,022. 1. A =0,0316. 1. A =0,05. V. A=0,011.

16. VYkaxure BO3MOXHOE YHCIEHHOE 3HA4YeHHEe KOAP(PUIHEHTa MECTHOTO
conpoTuBieHuss { B clydyae BeCbMa CYIIECTBEHHOI'O PACIIMPEHUSI TYpOYJIEHTHOTO
MOTOKA, HAMPUMEP, TPU MTOABOJIC KUIKOCTH K OaKy OOIBIINX Pa3MepoB.

. 05. . 1. 1. 0,8. V. 0,03

17. Bo ckoJbKO pa3 yBeJIUYaTCs MOTEPU MPHU TypOYJIEHTHOM TEUEHHH KUJKOCTHU, ECIH
pacxo]i yBeJIMYUTCA B 2 pasa, a TpyOy MOKHO CUMTATh TUAPABIMYECKH TIaKOM.

. B 4 pa3a. Il. B2 pa3a. I11. B 0,5 pasza. IV. B ~3,5 pa3a.
18. Uto yuutsiBaeT umcio Peiinonpaca Re?
|. Cootnomienue |l. Ilorepu sueprum Ill. Ilotepu sneprun |V. Pacnipenenenue
CWJI HHEPLIUU U CUJI B MECTHBIX Ha TPEHHE I10 JAJINHE CKOPOCTEH 10
TpEeHUSI. COMPOTHUBJICHUSIX. TpYOBI. CEYEHHIO TTOTOKA.

19. YUemy paBHO H30BITOYHOE JAaBJIEHHWE B Y3KOM cedueHuu TpyOku Bentypu?

|. [Toxazanuro Il. PazHoctu I11. Cymme V. ITokazanuto
aTMoc(hepHOro aTMoc(hepHOro BaKyyMMeETpa C

JABJICHUS W TOKAa3aHWs JaBJICHUS W TIOKa3aHWUS IPOTHUBOMOJIOKHBIM
BaKyyMMeTpa. MaHOMeETpa. 3HAKOM.

MaHOMETpA.
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20. [Ipu xakoM ycioBUH B TpyO€ BOSHUKAET HEMPSMOM rupaBiIndecKuil yaap?

|. Eciiu Bpemst 3akpbITHS Il. Eciu I11. Eciiv Bpems 3akpbITH IV. Ecnu
KpaHa MeHbIIe (a3bl TPyOOTIPOBO KpaHa Oouibliie ¢a3bl TpyOOIpOBOJ
TUAPABIMYECKOTO yAapa. NPSIMOJIMHEUHBIA. THAPABIMYECKOTO yAapa. HMEET IOBOPOTHI.

21. Kak 3aBUCAT NOTEpHU HAmopa OoT pacxoJa NpHu TypOyJIEHTHOM TE€YEHUU BO BTOPOId
obmactu compoTtuBiieHus (00JaCTh THAPABINYECKH TIIATKUX TPYO)?

l. 1. 1. V.
[Iponopmonansusl  [Iponopuuonansusl  [IponopunonansHo  [IponoprmoHanbHbI
KBaJIpaTy pacxojia.  PacxXxody B CTENEHU pacxopy. pacxojy B CTETICHH

1,75+2. 1,75.

22. YUemy paBeH ko3P bUIIMEHT pacxoja Ipu 0€30TPHIBHOM UCTEUECHUU KUIKOCTH?

l. Koadppummenty  Il. Kosppummenty I11. . Hymo. IV Equnune.
COKaTHsI CTPYH. CKOPOCTH.
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OTBEeTHI HA TECTHI

No A b B r
1 I I Il vV
2 vV I I Il
3 I VvV I Il
4 Il VvV I I
3) I Il Vv I
6 I I Il vV
7 I vV Il I
8 I I Il Y
9 VvV Il I I
10 11 I VvV I
11 I Il Il I
12 I Il VvV I
13 Il I vV I
14 I vV Il I
15 I I vV Il
16 VvV Il I I
17 11 I I Vv
18 I IV Il I
19 I Il I Y
20 I vV I Y
21 I I Il Y
22 11 I Vv I
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[Tpunoxenue k ®OC 4e

bunetnr JJI OK3aMCHaA 110 JUCHUITIINHE
((FI/IIlpaBJII/IKa H T'MAPOIMHEBMOIIPUBOI>

Cneuunansaocts 23.05.01
«Ha3zeMHBIe TPAHCTOPTHO-TEXHOJOTHYECKHE CPEACTBA

Oo6pazoBatenbHas nporpamMma «IlepcnekTHBHBIE TPAHCIOPTHBIE CPECTBA

Cnenuanuct Ounas dhopma 00yueHus

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXXJIEHHUE BBICIIET'O
OBPA30BAHUA

«MOCKOBCKHUM MOJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)
@akynbreT «YpOaHUCTHKA U TOPOACKOE X035HCcTBOY, Kadeapa «[IpombllieHHAs TEMI03HEPreTHKa»
Hucnunnuna «I ' mapasivka 1 THIPOITHEBMOIIPUBOI»

O6pa3. nporpamma "[lepcrieKTHBHBIE TPaHCIIOPTHBIE CpeacTBa"

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 1.

1. OcHoBHBIE U3UYECKHE CBONCTBA KAIEIbHBIX KUJIKOCTEH U Ta30B: BA3KOCTh, CKUMAEMOCTb,
TEMIIEPAaTypPHOE PACILIUPEHUE, UCTIAPIEMOCTb.

2. O0uue cBeieHns O THAPABIMYECKUX M MTHEBMAaTHYECKUX cucTteMax. OObeMHBIEe THIPOIIPUBO/IBI U
AUMHAMUYCCKUC TUAPOIICpEaAAYH. Nx CTPYKTYpa U OCHOBHBIC 3JICMCHTHI. ITHeBMaTHueckme IMPUBObI
U CUCTEMBI [THEBMOABTOMATHKHU.

3. Pemnth 3amauy.

VYTBepkIeHO Ha 3aceJaHuU Kadeaphl «  » 20 1., nporokon Ne

3aB. kadenpoii /JILA. Maprommn/
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MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXXIEHME BBICIIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIPITEXHICI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@akynbTeT «YpOaHUCTHKA U TOPOACKOE X03UCTBOY», Kadeapa «[IpomMblIlieHHAs TETIOIHEPTETUKA»
Jucnunnuna «I 'uapasivka U rTUIPOIHEBMOIIPUBOI»
O6pa3. nporpamma "[lepcrieKTHBHBIC TPAHCIIOPTHBIE CpeicTBA"

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 2.

1. CI/IJ'IH, ,HeﬁCTBYIOHlHe B JKUIAKOCTAX: INIOBCPXHOCTHBIC 1 MAaCCOBLIC CUJIBI. I[aBJ'ICHI/IC. CucreMsl
OTCUCTa JaBJICHUA.

2. O0mmue MOHATHS O THAPABINYCCKUX MalIMHAX. J[MHAMIYEeCKUEe U 00BEMHBIC THIPOMAIITUHBI.
Oco0eHHOCTH KOHCTPYKIUI KOMIIPECCOPOB.

3. Pemuts 3anauy.

YTBepkaeHo Ha 3aceqanuu kageapel « _ » 20 1., mpoTokoin No

3aB. kadenpoii / JILA. Mapromms /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEAEPAJIBHOE 'OCYIAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA30BAHUSA

«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

dakynbreT «YpOaHUCTHKA U TOPOACKOE X03HCTBOY», Kadeapa «[IpombllieHHAs TEMI09HEPTeTUKA»
JucuumnuHza «['napaBivka U TUAPOITHEBMOIIPUBOI)
O6pa3. nporpamma "llepcrieKTHBHBIE TPaHCIOPTHBIE CpeacTBa"

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 3.

1. O61mue 3aKOHbI U YpPaBHEHUS CTATUKH JKUJKOCTEH U ra30B (OCHOBHOI 3aKOH TMAPOCTATUKH).
CrnocoObl 1 CUCTEMBI U3MEPEHUS TaBJICHHSL.
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2. [MpuHnmn neiicTBus U KiacCupUKaANU JUHAMHYECKAX THIPOMAIIHH: JOMACTHBIC HACOCHI U HACOCHI
Tpenus. JlomacTHple MamuHbI (001IKME CBeeHUsI, Kiraccudukanus). JlomacTHbIe THAPOABUTATEIH
(ruapoTypOuUHBI).

3. Pemuth 3agauy.

VYTBep:kIeHO Ha 3aceaHuu Kadeapsl « _ » 20 r., nporokoi Ne

3aB. kadenpoii / JI.LA. Mapromus /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXXIEHUE BBICIIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHICI‘—IECKHIX YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@axynpTeT «YpOaHUCTHKA U TOPOACKOE X03s1icTBO», Kadeapa «IIpombliieHHas TEMIO3HEPTETUKA
Jucuunnuna «['mapasivka U ruIpOHEBMOIPUBOI»
O6pas3. mporpamma "[lepcrieKTUBHBIE TPAHCTIOPTHBIE cpencTBa”

Kypc 3, cemectp 5 _
9K3AMEHALIMOHHBIU BUJIET Ne 4.

1. Cunel naBieHHS )KUIKOCTH HA INIOCKUE U KpUBOJIMHEHHBIC cTeHkh. LlenTp naBnenus. [InaBanue
Ten (3aKOH ApXUMea).

2. yCTpOﬁCTBO, IIPUHIIUII HeﬁCTBHH, OCHOBHBIC paCY€THBIC 3aBUCUMOCTHU U HOI[60p I_ICHTp06e)I(HBIX
HACOCOB IJId TUAPOCHUCTEM.

3. Pemuts 3anauy.

YTBepxeHo Ha 3acejaHuu Kadeapsl «  » 20 1., mpoTokoia Ne

3aB. kadeapoii / JI.A. Mapromus /

MUHKUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUNCKOM ®EJIEPALIUA

OEAEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEXX/IEHUE BBICIHET'O
OBPA30BAHUA

«MOCKOBCKHNH NOJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)

dakynbreT «YpOaHUCTHKA U TOPOACKOE X03HUCTBOY», Kadeapa «[IpombliieHHAs TEMI09HEPTeTUKa»
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Jucuunnuza «['uapaBivka U TUAPOITHEBMOIIPUBOI
O6pa3. nporpamma "[lepcrieKTHBHBIC TPAHCIIOPTHBIE CpeicTBA"

Kypc 3, cemectp 5 _
9K3AMEHALIMOHHbIU BUJIET Ne 5.

1. AGCONIOTHBIN U OTHOCUTENBHBINA TTOKOM KUAKOCTH. OTHOCUTEIBLHBIN MOKOH B ABUKYIITUXCS
cocyaax (IpsMOJIMHEHHOE U BpalllaTelbHOE JBUKECHHE).

2. OcHoBHbIE cBeieHHs 00 00beMHbIX Hacocax. [lopiHeBbie HACOCHI: YCTPOUCTBO, MPUHIUI PAOOTHI,
CBOWCTBA, HEJIOCTATKU U CIIOCOOBI X YCTPaHEHHUSI.

3. Pemuts 3anauy.

YTBepkIeHO Ha 3aceaHuu Kadeapsl « _ » 20 r., mporokoin Ne

3aB. kadenpoii / JILA. MaprommH /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXXJIEHUE BBICIIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHICI‘—IECKHIX YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

dakynbTeT «YPOAHUCTUKA U TOPOICKOE XO3IMCTBOY, Kadeapa «[IpomblieHHas TEMI0IHEPTETHKA
Jucuunnuna «['uapaBivka U THAPOITHEBMOIPUBOI)
O6pa3. nporpamma "[lepcriekTUBHBIE TPaHCTIOPTHBIE cpencTBa”

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 6.

1. OcHOBHBIE MOHATHS U ONpeAeTeHHUs] KHHEMAaTUKU U TUHAMMKH KuaKocTel. OCHOBBI KHHEMATHKH.
Pacxon. YpaBHeHue pacxoos.

2. PoTopHBIE HACOCHI: PUHIMITHAIBHOE OTIMYNE OT MOPITHEBHIX, CBOWCTBA U KITACCU(PUKAIIHSL.
OCHOBHBIE Pa3HOBUHOCTH POTOPHBIX HAacOCOB. HacocHbIE yCTaHOBKHU.

3. Pemuts 3anauy.

VYTBepxeHo Ha 3aceanuu Kageapsl «  » 20 1., mpoTokoia Ne

3aB. kadenpoii / JI.A. Mapromus /
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MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbBHOE YUPEXXKIEHUE BBICIIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHICI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@akynbTeT «YpOaHUCTHKA U TOPOACKOE X03UCTBOY», Kadeapa «[IpombllieHHAsS TETI0IHEPTETUKA»
Jucuummza «'uapasivka U THAPOITHEBMOIIPUBOL»
O6pa3. nporpamma "IlepcrieKTHBHBIC TPAHCIIOPTHBIE CpeicTBA"

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 7.

1. OOu1re 3aKOHBI U YpaBHEHUS TUHAMUKH KalleIbHBIX KUIKOCTEH 1 ra30B. Y paBHeHue bepHymm s
CTPYWKH UJICAIBHON JKUAKOCTHU. [ '€OMETpHUUECKU U SHEPIrEeTUUECKUN CMBICIT YPABHEHUS U €I0 WICHOB.

2. O0beMHEbIE TUAPABIMYCCKUC IBUTaTCIU: THAPOLUIMHAPLI, POTOPHBLIC THAPOMOTOPLI U IIOBOPOTHBIC
THAPOMOTOPEIL. HcmonmauTeabHBIC MTHEBMAaTHICCKHIE yCTpOﬁCTBa

3. Pemuts 3anauy.

VYTBepkIeHO Ha 3aceJaHuU Kadeaphl «  » 20 1., nporokon Ne

3aB. kadeapoii / JI.A. Mapromus /

MUHHCTEPCTBO OBPA3OBAHUS U HAYKH POCCUCKOM ®EJIEPALINA

OEJJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUPEXXKJIEHUE BBICIIIET'O
OBPA30OBAHUA

«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

@akynbreT «YpOaHUCTHKA U TOPOACKOE X03HCTBOY», Kadeapa «[IpombllieHHAs TEMI09HEPTeTHKa»
Jucuunnuna «['uapaBivka U THAPOITHEBMOIPUBOI
O6pa3. mporpamma "[lepcriekTUBHBIE TPAaHCTIOPTHBIE cpencTBa”

Kypc 3, cemectp 5 _
IK3AMEHAIIMOHHBIU BUJIET Ne 8.

1. YpaBHCHI/IC BCpHy.H.III/I JJIA TIOTOKa peanLHoﬁ KUIKOCTH. CpC,Z[HHH BCJIMYMWHA ITIOJIHOT'O HAIlopa U

MOIIHOCTh MOTOKA. [ €OMETpUUYECKU U SHEPTreTUUECKUN CMBICIT YPABHEHHS U €r0 YJICHOB.

2. 'mapaBnuyeckue ApocceNn: Ha3HaYeHUe, TPUHIU JIeiicTBHs. KOHCTpYKTHBHBIE OCOOCHHOCTH
JMHEWHBIX U KBaJPaTHUHBIX Jpocceneil. PacueTHbie popmynbl. Y ciioBHbIE 0003HAYEHUS ApOCCeieit.
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3. Pemuth 3agauy.

YTBepxIeHo Ha 3aceqanuu Kadeapsr « _ » 20 I., IpOTOKOI Ne

3aB. kadenpoii / JI.LA. Mapromus /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXXKIEHUE BBICIIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHICI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)
@DaxynpTeT «YpOaHUCTHKA U TOPOACKOE X03s1cTBO», Kadeapa «IIpombliieHHas TEMIO3HEPTETUKA
Jucnunnuna «[ 'mapasivka U ruIpOITHEBMOIIPUBOI»
O6pas3. mporpamma "[lepcrieKTUBHBIE TPAHCTIOPTHBIE cpencTBa”
Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 9.

1. VpaBuenue bepuymiu 1uist OTOKa peanbHOM KUIKOCTU. YUeT HEPaBHOMEPHOCTH paclpeIeIeHHs
ckopocteit o ceuenuro (kodpdunment Kopuonuca). OOmiue cBeeHns 0 THAPABIUYECKUX TTOTEPSX.
DopMyIbl U1 UX BBIYUCIICHUS.

2. FI/IHpaBJ'H/I‘-IeCKI/Ie KJIalTaHbI: HA3HAYCHHUEC, Pa3HOBUJHOCTH W PHUHIUIL HeﬁCTBHﬂ. Nx
XapaKTePUCTHKHU, METO/IbI pacuyeTa U pacdeTHbIE (JOPMYIIBL.

3. Pemnts 3amauy.

VYTBepkIeHO Ha 3aceJaHUU Kadeaphl «  » 20 r., nmporokoi Ne

3aB. kadeapoii / JI.A. Mapromus /

MUHKUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUICKOM ®EJIEPALIUA

OEAEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEXX/IEHUE BBICIHET'O
OBPA30BAHUA

«MOCKOBCKHNH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)

dakynbreT «YpOaHUCTHKA U TOPOACKOE X03HUCTBOY», Kadeapa «[IpombliieHHAs TEMI09HEPTeTUKA»

I[I/ICI_[I/IHJII/IHa «FI/II[paBJII/IKa U TUAPOITHEBMOIIPUBOI»
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O6pa3. nporpamma "IlepcrieKTHBHBIE TPAHCIIOPTHBIE CpeicTBA"
Kypc 3, cemectp 5 .
IK3AMEHALIMOHHBIU BUJIET Ne 10.
1. T'unpoaunamudeckoe nogobue. TeopeTudeckrne OCHOBBI MOJA00HS THAPOMEXaHUIECKUX

IIpoueCCOB. KpI/ITepI/II/I HO,Z[O6I/I$I. PexxuMBI TeUeHUS KUIAKOCTH.

2. Hanpagiisitolyie pacipenesnTeNd 1 UX Ha3HaueHue. PasHOBUIHOCTH pacnpeeauTesien: o
KOHCTPYKIIMH, 110 YUCITy paOOYUX MO3HUILIUH, 10 YUCITY MOIBOJAUMBIX THAPOIHHUH, TI0 CIIOCOOY
ynpasieHus. [[poccenupyromnye pacipeienuTey.

3. Pemuts 3anauy.

YTBepxkaeHo Ha 3aceqanuu kageapel « _ » 20 1., mpoTokon No

3aB. kadenpoii / JILA. Mapromms /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUICKOM ®EJIEPALIUN

OEJJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXXKIEHME BBICIIET'O
OBPA30OBAHUA

«MOCKOBCKHUM MOJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)
@akynbreT «YpOaHUCTHKA U TOPOACKOE X03HCTBOY», Kadeapa «I[IpombllieHHAs TEMI09HEPTeTUKa»
JucuummHza «['uapasivka U THAPOITHEBMOIIPUBOI»
O6pa3. nporpamma "[lepcrieKTHBHBIE TPaHCHIOPTHBIE CcpeacTBa"
Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 11.

1. OCHOBBI TEOpPHH JTAMUHAPHOTO TE€UYEHUS KUAKOCTH. [loTepn Hamopa o ATMHE MpH JBMKEHUH
KHJIKOCTH B Kpyriioi TpyOe (3akoH Ilyaszeitns). Cpennsist ckopocTb, kodadduunenTs Japcu u
Kopunonuca npu 1aMruHApHOM TE€YECHUH.

2. 'mapaBnuyeckue 6aku, akKyMyJIsITOpbl U THEBMAaTHYECKHE BO31yX0COOpHHUKH (pecuBephl). Mx
Ha3HAYEHUE W KOHCTPYKIUH. [ HIip- MHEBMOOCETH.

3. Pemnth 3amauy.

VYTBepkIeHO Ha 3aceJaHuU Kadeaphl «  » 20 r., nmporokoi Ne

3aB. kadenpoii / JI.LA. Mapromus /
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MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXXIEHME BBICIIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIPITEXHICI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@akynbTeT «YpOaHUCTHKA U TOPOACKOE X03UCTBOY», Kadeapa «[IpomMblIlieHHAs TETIOIHEPTETUKA»
Jucnunnuna «I 'uapasivka U rTUIPOIHEBMOIIPUBOI»
O6pa3. nporpamma "l[lepcriekTHBHBIC TPAHCIIOPTHBIE CpeIcTBa"

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 12.

1. JlamuHapHO€ T€YeHHE B HEKPYIIIBIX TpyOax. Onpenenenrue napaMeTpoB MoToka (moTeps AaBlieHus,
pacxon). OcoOble ciydan JIJAMUHAPHOTO TEUCHUSI.

2. KonaumuoHephl 71l OYUCTKH )KUIKOCTH 1 ra3a. uinbTphl rpy0oii, HOpMaIbHON, TOHKOH B 0C000
TOHKOW ouncTKHU. CenapaTopsl.

3. Pemuts 3anauy.

YTBepkaeHo Ha 3aceqanuu kageapel « _ » 20 1., mpoTokoin No

3aB. kadenpoii / JILA. Mapromms /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEAEPAJIBHOE 'OCYIAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA30BAHUSA

«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)
@akynbreT «YpOaHUCTHKA U TOPOACKOE X035HCTBOY, Kadeapa «[IpombllieHHAs TEMI0IHEPTeTUKA»
I[I/ICI.[I/IHJ‘II/IHa «FI/II[paBJII/IKa U TUAPOITHECBMOIIPUBOI»

O6pa3. nporpamma "llepcrieKTHBHBIE TPaHCIOPTHBIE CpeacTBa"

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 13.

1. OcHOBBI TeOpUM TYPOYJIIEHTHOTO T€UEHUS KUIKOCTH. [lymbcanusi CKOpocTel U JaBJIeHUHN, NX
OCpEIHEHHBIE BeJIMUMHBL. [IorpaHUYHBINA CJIOM U €r0 BIMSHUE HA CONPOTUBIICHUE ITPU JBUKCHUU
KHUJKOCTH B KPYTJIO# TpyOe.
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2. KoHumuoHeps! 1715 HOAIepKaHHs 3aJaHHON TeMIepaTypbl )KUAKOCTH (TETNIO0OMEHHHUKH ):
OXJIAAUTEIIA U HarpEeBaTEIIH.

3. Pemuth 3agauy.

VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «  » 20 r., nmporokoi Ne

3aB. kadenpoii / JI.LA. Mapromus /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXXIEHUE BBICIIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHICI‘—IECKHIX YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@axynpTeT «YpOaHUCTHKA U TOPOACKOE X03s1icTBO», Kadeapa «IIpombliieHHas TEMIO3HEPTETUKA
Jucuunnuna «['mapasivka U ruIpOHEBMOIPUBOI»
O6pas3. mporpamma "[lepcrieKTUBHBIE TPAHCIIOPTHBIE CpeACcTBa"

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 14.

1. TypOysieHTHOE TeUeHHE B IIIAJIKKX U IIEPOXOBAThIX TpyOax. OCHOBHBIE paCYECTHHIC 3aBUCUMOCTH U
CHOCOOBI OIpeieTICH s TOTEPh IS OJHOMEPHOTO TYpOYJIEHTHOTO MOTOKa. Brruncienue noreps it

HEKpYTJIbIX TPYO.
2. OOBEeMHBII THAPOIPUBOJL C IPOCCENBHBIM PErYIUPOBAHUEM CKOPOCTH NPHU HapayljeIbHOM
BKJTIOYEHUU Jipoccensi. CxeMa, MPUHIUT ISHCTBHS U XapaKTePUCTUKH.

3. Pemuts 3anauy.

YTBepxeHo Ha 3acejaHuu Kadeapsl «  » 20 1., mpoTokoia Ne

3aB. kadeapoii / JI.LA. MapromuH /

MUHKUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUNCKOM ®EJIEPALIUA

OEAEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEXX/IEHUE BBICIHET'O
OBPA30BAHUA

«MOCKOBCKHNH NOJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)

dakynbreT «YpOaHUCTHKA U TOPOACKOE X03HUCTBOY», Kadeapa «[IpombliieHHAs TEMI09HEPTeTUKa»
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Jucuunnuna «['uapaBivka U THAPOITHEBMOIPUBOI
O6pa3. nporpamma "[lepcrieKTHBHBIC TPAHCIIOPTHBIE CpeicTBA"

Kypc 3, cemectp 5 _
9K3AMEHAIIMOHHBIU BUJIET Ne 15.

1. BuxpeoOpazoBanusi B MeCTHbIX conpoTuBieHusx. @opmyna Beiicbaxa. Teopema bopaa s
BHE3AITHOTO paciupeHus rnotoka (popmyna bopaa).

2. O0beMHBII THAPONPUBOJ C JPOCCENIBHBIM PEryJIUPOBAaHUEM CKOPOCTHU IMIPH MOCIIE0BATEILHOM
BKJIIOUEHUU Apoccenst. Cxema, IpUHLUI AEUCTBUS U XapaKTEPUCTUKH.

3. Pemuts 3anauy.

YTBepkIeHO Ha 3aceaHuu Kadeapsl « _ » 20 r., mporokoin Ne

3aB. kadenpoii / JILA. Mapromms /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXXJIEHUE BBICIIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHICI‘—IECKHIX YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

dakynbTeT «YPOAHUCTUKA U TOPOICKOE XO3IMCTBOY, Kadeapa «[IpomblieHHas TEMI0IHEPTETHKA
Jucuunnuna «['uapaBivka U THAPOITHEBMOIPUBOI)
O6pa3. nporpamma "[lepcriekTUBHBIE TPaHCTIOPTHBIE cpencTBa”

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 16.

1. Beruncnenue notepb B MECTHBIX COIIPOTHBIICHUSX, BBI3BAHHBIX BUXpeoOpa3oBaHusMHu. Dopmyra
Beiic6axa. KoagduimeHTs! noteps A NpOCTEUIINX CONPOTUBICHUH (paclIupeHue, CyKeHue,
NOBOPOT NnoToka). Kapurarus.

2. OOBEMHBII THAPOIIPHUBOJI C 00BEMHBIM (MAIIMHHBIM) PEryJIMpOBaHUEM CKOpocTH. CxeMa, MPHHIIUT
NENCTBUS U XapaKTEPUCTHUKHU.

3. Pemuts 3anauy.

YTBepkaeHo Ha 3acemanuu Kadenpor «  » 20 I., MPOTOKOJ Ne

3aB. kadenpoit / JILA. Mapromms /
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MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbBHOE YUPEXXKIEHUE BBICIIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHICI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@akynbTeT «YpOaHUCTHKA U TOPOACKOE X03UCTBOY», Kadeapa «[IpombllieHHAsS TETI0IHEPTETUKA»
Jucuummza «'uapasivka U THAPOITHEBMOIIPUBOL»
O6pa3. nporpamma "IlepcrieKTHBHBIC TPAHCIIOPTHBIE CpeicTBA"
Kypc 3, cemectp 5

IK3AMEHAIIMOHHBIN BUJIET Ne 17.
1. OcobeHHOCTH pacyeTa MECTHBIX CONPOTUBIICHUI ¢ BHYTPEHHUMU JJAMUHAPHBIMU T€UEHUSIMU
(>xukiepsl, GuibTpbl). Onpenenenue K03 GUIIMEHTOB MOTEPh MPU MATBIX U OOJIBIINX YUCTIAX

Peitnonnnca

2. O0beMHBII THAPONPUBO ¢ 00BEMHO-IPOCCENBHBIM PEryIHpOBaHIEM cKopocTu. Cxema, MPUHIIMIT
JEHCTBUS U XapaKTEPUCTUKH.

3. Pemuts 3anauy.

VYTBepkIeHO Ha 3aceJaHuU Kadeaphl « _ » 20 r., mporokoi Ne

3aB. kadeapoii / JI.A. Mapromus /

MUHHCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EJIEPALINA

OEAEPAJIBHOE 'OCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHEI'O
OBPA30BAHUSA

«MOCKOBCKHU HOJII/ITEXHICI‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MOJIUTEX)

dakynpTeT «YPOAHUCTHKA U TOPOICKOE XO3IMCTBOY, Kadenapa «[IpomblieHHas TEMIOIHEPTETHKA
Jucuunnuna «['uapaBivka U THAPOITHEBMOIPUBOI
O6pa3. mporpamma "[lepcriekTUBHBIE TPAaHCTIOPTHBIE cpecTBa”

Kypc 3, cemectp 5 .
9K3AMEHAIIMOHHBIN BUJIET Ne 18.

1. McTeyeHune XuIKOCTH Yepe3 OTBEPCTHE B TOHKOM CTEHKE B aTMOC(hepy U MOl yPOBEHb.
KoadduiimenTs CKOpocTH, cxKaTHs CTPYU U pacxo/ia, UX 3aBUCUMOCTb OT uucia Pelinonbca.
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2. CpaBHUTENBbHBIN aHATIN3 PA3IMYHBIX CIIOCOOOB PEryIMpPOBAHUS 10 HATPY30YHBIM U
JHEPreTUYECKUM XapakTepucTukaM. OpueHTUPOBOYHAS OLICHKA 3aTPaT Ha IPOU3BOACTBO

THJIPOTIPUBOJIOB C PA3IUYHBIMU CIIOCOOAMU PETyINPOBAHHUS.
3. Pemuth 3agauy.

YTBepxIeHo Ha 3aceqanuu Kadeapsl « _ » 20 I., IpOTOKOI Ne

3aB. kadenpoii / JI.LA. Mapromus /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXXIEHUE BBICIIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHICI‘—IECKHIX YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@DaxynpTeT «YpOaHUCTHKA U TOPOICKOE X03sIMCTBOY», Kadeapa «IIpombllieHHas TEMIO3HEPIETUKA
Jucnunnuna «[ 'mapasivka U ruIpOITHEBMOIIPUBOI»
O6pas3. mporpamma "[lepcriekTUBHBIE TPAHCTIOPTHBIE cpencTBa”

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 19.

1. CoBepIiiieHHOE U HECOBepIIEHHOE cxkaTHe. McTeuenue xxuakoctu yepes3 Hacaaku. KoadduumeHTsr
pacxoja Juisl pa3InYHbIX CIIy4yacB UCTCUEHUS.

2. CriocoObI cTabMiIM3annuy CKOPOCTH BBIXO/IHBIX 3BEHBEB 0O BEMHBIX THIPOTPUBOIOB. Perymnsrops
pacxona. BoaMokHbIe cXeMbl THAPONPUBOJIOB CO CTAOMUIM3AMEN CKOPOCTH.

3. Pemuts 3anauy.

VYTBepkIeHO Ha 3aceJaHuU Kadeaphl «  » 20 r., nmporokoi Ne

3aB. kadenpoii / JI.A. Mapromus /

MUHKUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUNCKOM ®EJIEPALIUA

OEAEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIXKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHET'O
OBPA30BAHUA

«MOCKOBCKHNH NOJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)

dakynbreT «YpOaHUCTHKA U TOPOACKOE X03HUCTBOY», Kadeapa «[IpombliieHHAs TEMI09HEPTeTUKa»
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Jucuunnuna «['uapaBivka U THAPOITHEBMOIPUBOI
O6pa3. nporpamma "[lepcrieKTHBHBIC TPAHCIIOPTHBIE CpeicTBA"

Kypc 3, cemectp 5 _
9K3AMEHAIIMOHHBIU BUJIET Ne 20.

1. I'mapaBianyecKkuii pacyeT mpocToro TpyoonpoBoia. XapakTeprucTuKa NOTPeOHOro Haropa u
XapaKTepUCTHKa TpyOompoBoia. Bo3MokHbIe 3a/1a4Hl IO pacyeTy MPOCTHIX TPyOOIIPOBOIOB.

2. CuHXpOoHU3a1Ms IBUKEHUS BBIXOJHBIX 3BE€HbEB 00bEMHBIX TUIPOIIPUBOAOB. [lenuTens pacxoaa.
JpoccenbHble 1 00BEMHBIE CIIOCOOB! CHHXPOHU3ALNY.

3. Pemuts 3anauy.

YTBepkaeHo Ha 3aceqanuu kageapsl «  » 20 1., mpoTokon No

3aB. kadenpoii / JI.LA. MaprommH /

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUICKOM ®EJIEPALIUN

OEJJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXXKJIEHME BBICIIET'O
OBPA30OBAHUA

«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

@akynbreT «YpOaHUCTHKA U TOPOACKOE X03HCTBOY», Kadeapa «I[IpombllieHHAs TEMI09HEPTeTUKa»
JucuuruinHa « uapaBirka U THAPOITHEBMOIIPUBOI
O6pa3. nporpamma "[lepcriekTUBHBIE TPaHCTIOPTHBIE cpencTBa”

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 21.

1. [TocnegoBarenbHOE U MapaieIbHOE COeTUHEHNE TPYOOTpoBo10B. CIOKHBINA TPYOOTIPOBOI.
2. Criepsiye THIPABIMYECKUE TIPUBOIBI M MIX Ha3HAYeHHE. BO3MOKHBIE KOHCTPYKTHBHBIC CXEMBI.
[IpuHuun neicTBUs caeAsero ruIponpruBo/Ia.

3. Pemuts 3anauy.

YTBepxkaeHO Ha 3aceaHny Kaenprl «  » 20 ., OpOTOKOJ Ne
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3aB. kadenpoit / JI.LA. Mapromms /

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOM ®EJIEPALIUN

OEJJEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUPEXXJIEHUME BBICIIET'O
OBPA3OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@akynpreT «YpOaHUCTHKA U TOPOACKOE X035HUCTBOY», Kadeapa «[IpombllieHHAs TEII0IHEPreTUKa»
Jucnunnuna «I ' mapasivka U ruIpOIHEBMOIIPUBOI»
O6pa3. nporpamma "llepcrieKTUBHBIE TPAaHCIIOPTHBIE CpeacTBa"

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 22.

1. TpyOompoBo ¢ HACOCHOM MoJauell U MPUHIUII er0 pacueTa. MeToArKa paciyeTa CIOKHBIX
TpYyOOIIPOBOJOB C HACOCAMMU. YUET I'MJIPOJBUTATENEH MPU pacyeTe IUIPOCUCTEM.

2. OcobeHHOCTH TIOCTPOCHHUS THEBMAaTHYECKUX cucTeM. [Ipumepsl mHEBMOTIpUBOAOB. TuroBas
KOMILIEKCHAsl THEBMATUYECKAs CUCTEMA.

3. Pewmnts 3anauy.

YTBepkaeHo Ha 3acenanuu Kadenpsl «  » 20 1., mpoTokon No

3aB. kadeapoii / JI.A. Mapromus /

MUHHCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EJIEPALINA

OEJJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUPEXXKJIEHUE BBICIIIET'O
OBPA30OBAHUA

«MOCKOBCKHNM NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)

dakynbreT «YpOaHUCTHKA U TOPOACKOE X03HCTBOY», Kadeapa «[IpombllieHHAs TEMI09HEPTeTUKA»
JucuummuHza «['napaBivka U TUAPOITHEBMOIIPUBOI)
O6pa3. mporpamma "[lepcriekTUBHBIE TPAaHCTIOPTHBIE cpencTBa”

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 23.
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1. I'mapaBnuueckuii ynap B Tpydonpooze. IIpouecc ruapoynapa npu pe3koil 0CTaHOBKE IOTOKA.
®opmyia XKyKoBCKOTO JUIsl ONpeAesieHus yaapHoro aaBiieHusi. CKOpoCTh paCpoOCTpaHEHUs YIapHOH

BOJIHBI.
2. 'unpaBnuueckue My Thl: YCTPOUCTBO, MPUHLHUIT PaOOTHI U XapaKTePUCTUKHU. Pa3HOBUIHOCTH

ruapomydt. Perynmupyemsie ruapomydTsl. OCHOBBI METOIUKH PACUETOB TUAPOMY(PT.

3. Pemuts 3anauy.

YTBepxaeHO Ha 3aceTaHuH Kaeaprl «  » 20 I., MPOTOKOJ Ne

3aB. kadenpoit / JILA. Mapromms /

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOM ®EJIEPALTUN

OEJJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXXKJIEHME BBICIIIET'O
OBPA30OBAHUA

«MOCKOBCKHM HO.JII/ITEXHI{‘I‘IECKI/II\/'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@DaxynpTeT «YpOaHUCTHKA U TOPOACKOE X03s1cTBO», Kadeapa «IIpombliieHHas TEMIO3HEPTETUKA
Jucnunnuna «[ 'mapasirka U ruIpOITHEBMOIIPUBOI»
O6pa3. nmporpamma "llepcrieKTUBHBIE TPaHCIOPTHBIE CpeacTBa"

Kypc 3, cemectp 5
3K3AMEHAIIMOHHBIN BUJIET Ne 24.

1. ITpu4KHBI BBI3BIBAIOLINE THAPABINYECKUN yAap U (PaKTOPhI, CHOCOOCTBYIOIIME €T0 MOSBIECHUIO.
Brruncnenue ygapuoro nasnenus. [psmoil u Henpsimoii rupaBinueckue yaapbl. CnocoOsl

IIPEIOTBPALLEHUS THAPOYAApa.
2. 'mapaBiamueckue TpaHCPOPMATOPHI: YCTPOMCTBO, MPUHIIAIT PAOOTHI U XapaKTEPUCTHKH.
PaznoBuaHOCTH rHIpOTpaHchopMaTopoB. OCHOBBI METOJIMKU PACYETOB THAPOTPAHCHOPMATOPOB.

3. Pemuts 3amauy.

YT1BepxkaeHo Ha 3acemanuu Kadenpsl «  » 20 T., TIPOTOKOJ Ne

3aB. kadenpoit / JILA. Mapromms /
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[Tpunoxenue k DOC 40.
Cnucok tem pedepaTuBHbBIX padoT

1o aucruIuuHe (Moayito) «'mapaBauka U rHAPONHEBMONPUBOI»

CnenuanbHocthb: 23.05.01

«Ha3zeMHbIe TPAHCHIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY

Oo6pazoBartenbHas nporpamMma: «llepcnekTuBHbIE TPAHCIOPTHBIE CPEICTBAY

Cnenuanuct Ounas dhopma 00yueHus

No Tema pedeparuBHOl pabOTHI
1. | T'uppo- v MHEBMOIIPUBOABI B TOPMO3HBIX CUCTEMAX TPAHCIIOPTHBIX MAIlIUH
9 [M'unpaBnuyeckue MpUBOABI BO3BPATHO-TIOCTYATEIHHOTO IBMXKEHUS HA
" | TPAaHCIIOPTHBIX CPEICTBAX
3 [MunpaBnuyeckue MPUBOABI BpAIaTEILHOTO JIBUYKEHUS Ha TPAHCTIOPTHBIX
" | cpencTBax
4 [M'unpaBnuyeckue MPUBOABI BO3BPATHO-TIOCTYIATEIHLHOTO IBMXKCHUS B
" | TPAHCIIOPTHO-TEXHOJIOTHYECKUX MaIlIMHAX
5. | 'mppaBnuueckue MPUBOIbI BpallaTeIbHOTO JBUKEHUS B TPAKTOPax
6 ['unpaBnuyeckue NpUBOABI BO3BPATHO-TIOCTYATEIBHOTO ABUKEHUS
" | HABECHOr'0 000PY1I0BaHUS TPAKTOPOB
/. | HacocHble ruipoCTaHIIMU C THIPOMHEBMOAKKYMYJISITOPAMU
8. | 'umpaBnuueckue MpUBOABI C IEKTPOYIPABICHUEM
9 Tunsl s7eKTpOruapaBINIECKUX MpeoOpazoBaTesneii B THAPOIPUBOJIAX C
" | NIEKTpOyIpaBICHUEM
10 [THeBMaTHYECKHE IPUBOIBI BO3BPATHO-TIOCTYATEILHOTO IBU>KEHUS HA
"| TPAaHCHOPTHBIX CPEICTBAX
11 [THeBMaTHYECKHE IPUBO/IBI BPAIIATEILHOTO ABUKEHUS HA TPAHCIIOPTHBIX
"| cpeacTBax
12. | Cnensuue TUIPONIPUBOIBI C IPOTPAMMHBIM YITPaBICHUEM
13. | Cnensmye rTuApONPUBOIbI HABECHBIX CUCTEM
14. | Ucnionb3oBaHne MEMOpaHHBIX JIEMEHTOB B CUCTEMaX aBTOMATUKH
15. | Ucnionb30oBaHuE CTPYHHBIX 2JIEMEHTOB B CUCTEMAX aBTOMATUKHU
16. | [ITneBMaTHYECKUE CUCTEMBI KOHTPOJIS Pa3MEpPOB




