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PabGouas mporpamma pazpaboraHa B cooTBeTCTBUU ¢ DeaepalibHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM BBICIHIETO 00pa3oBanus no crneruanbHocTH 23.05.01 Hazemnusie
TPAHCIIOPTHO-TEXHOJIOTHYECKHUE CPEJICTBA, YTBEPKIACHHBIM IIPUKAa30M MUHHCTpa HAyKU U BBIC-
mero oopazoBanusi Poccuiickoit @eneparuu ot 11 aBrycra 2020 roma Ne 935.

Paboyast mporpamMma yTBepKJeHa Ha 3aceJaHWU Kadeapbl TEXHOJIOTHYECKOTO 000pyHo-
BaHHUS, IPOIECCOB IepepadaTHIBAOIINX IPOW3BOJACTB, MEXaHMU3AIMK CEILCKOTO XO3SHCTBA U
0e30macHOCTH ku3HeAeATeNbHOCTH (TPoTOKOa NelO ot 09 urons 2021 r.).

3aBenywmas kadeapoi, 1.6.H., npodeccop Boicoukas E.A.

Paboyas nporpamma peKkoMeHI0BaHa K UCIOJIb30BaHUIO B y4€OHOM IIPOLIECCE METOIuYe-
CKOM KoMHccHel arporHkeHepHoro (akynbrera (mpoTokoi Nel0 ot 24 urons 2021 r.).
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1. Obwan xapakmepucmuka OUCUUNIUHBL

1.1. I]enb oucuyunnunot
Llenv usyuenus Oucyuniunbl - TIOTYYCHHE TCOPETHYCCKUX 3HAHWK W TPAKTHUECKUX
HABBIKOB B 00JIaCTH THJIPABJIMKY, IIPUMEHCHHE OCHOBHBIX 3aKOHOB JBHKCHHSI KUJKOCTCH U T'a30B
IIPY pEIICHUN WH)KCHEPHBIX M HAyYHO-TEXHWYECKUX 3a7a49 CBSI3aHHBIX C IKCILTyaTalueil Ha3eMHBIX
TPAHCIIOPTHO-TEXHOJIOTHUECKUX CPEJICTB.

1.2. 3a0auu oucuyunaunsi
OcHogHnoble 3a0a4u OucCyuniunbl — B pe3yabTaTe U3yUYEHUs NUCUUIUIMHBL OyIyIUi UHKEHEP
JOJDKEH OBITh TOATOTOBJIEH K PEIICHHIO 3a/1a4 B OOJIACTH THAPO W TTHEBMONPHUBOJA, THIPO H
THEBMOTPACIIOPTA B XOJI€ SKCILTyaTaI[F Ha3eMHBIX TPAHCIIOPTHO-TEXHOJIOTUIECKUX CPEJICTB.

1.3. IIpeomem oucuunnunsl
IIpeomem Oucyuniunovl - 3aKOHBl PABHOBECHS M JBUKCHUS JKUJIKUX U ra3000pa3HbIX Tel,
IpoLeccsl U 000pyAOBaHKE, UCTIOIb3YEMOE MPU pa3padbOTKE U KCILTyaTalluu CJIOKHBIX T'HPaBIIH-
YECKUX CUCTEM HUX PEMOHT U MOJICpHHU3AIIHS.

1.4. Mecmo oucuyuniunsl 6 006pazosamenbHoll nPozpamme
Jucuumnuna b1.0.26 T'mapaBiuka v ruJponHEBMOINPUBOJ OTHOCUTCS K 00s13aTeIbHOM Ya-
ctu 6soka aucuuiuinH OIIOIIl nmo Hanpasnenuto noarotoku 23.05.01 HazemHble TpaHCHOpPTHO-
TEXHOJIOTUYECKHE CPE/ICTBA.

1.5. Bzaumoceasw ¢ opyzumu oucuyuniunamu
Jucnunnuna 6a3upyercs Ha COOTBETCTBYIOIIMX 3HAHMAX OakajaBpa BBICIICH MaTEMaTHKH,
(U3UKH, TEOPETHYECKOW MEXaHWKH, HA4epTaTeIbHON T€OMETPHH, ACTaJIed MAaIllWH, COTPOTHBIIE-
HUS MaTepUAJIOB.

2. IlepeveHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUS MO0 TUCIHUTIINHE

Komnerenuus MuukaTop A0CTHXKEHUs KOMIETEHIINH
Kona Coaep:xkanue Kona Coaep:xkanue
34 OCHOBHBIE 3aKOHBI JABUMKCHUS

JKUJIKOCTEH M Ta30B
HpI/IMCHflTB OCHOBHBIC 3aKOHBI
ABUXXCHUS )KI/I)IKOCTGﬁ 1 ra30B
IIPU PELIECHUN NWHKEHEPHBIX U

V5 HAyYHO-TEXHUYECKHUX 3a]1a4
HCCIIEA0BATENBCKYIO ACSITEIHHOCTh .
CBSI3aHHBIX C IKCIUTyaTaIuei
MIPU PEIICHUH WHXXEHEPHBIX U HAy4YHO-
OIIK -4 Ha3€MHBIX TPAaHCIOPTHO-
TEXHUYECKUX 3aJ]1a4, BKIIFOYAIOIHIX
TEXHOJIOTHYECKUX CPEJICTB
MJITAHUPOBAHUE U TIOCTAHOBKY CJIOK-
[IpoBenenus ruapaBInIECKIX
HOTO JKCIIEPUMEHTA, KPUTHUECKYIO
pPacyeToB | OIBITOB, BKIFOUYAIO-

OIIEHKY ¥ MHTEPIIPETAILIUIO Pe3yiIbTa-
IIUX IUIAHUPOBAHUE U TIOCTA-

TOB HS5
HOBKY CJIO’KHOTO 3KCIIEPHMEHTA,
KPUTHYECKYIO OIICHKY U UHTEP-
MIPETAINIO PE3YIHTATOB

Croco6eH poBOIUTE UCCIIEAOBAHMS,
OpraHru30BbBIBATh CAMOCTOATCIIbHYIO U
KOJUIEKTUBHYIO HAy4HO-

HEOCKTHO-KOHCTDVKTODCKI/Iﬁ
Twum 3amau HpO(i)GCCI/IOHaJII)HOfI JCATCIIBHOCTH l'lL)OI/I3B0)ICTBeHHO-TeXHOJIOFI/I‘IeCKHﬁ

0EFaHH3a!!I/IOHHO-!HpaBJIeH‘IeCKI/Iﬁ
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3. O0béM nMCHUIIMHBI M BUIbI Y4eOHO padoThl

3.1. Ounas ¢gopma o0yueHust

Iloxa3zarenn CeM6e cIp Bcero
OO6mast TpyA0€MKOCTB, 3.€./9 4/144 4/144
OO6mrast KoHTakTHas padoTa, 4 60,75 60,75
O6mast camocTosTeNbHas padoTa, 4 83,25 83,25
KonTakTHas paboTa mpu NpoBeACHUU Y4EOHBIX 3aHATUH, B T.4. 60 60
(1)
JICKIINHU 30 30

MMPAKTUYCCKUC 3aHATH, BCCTO - -

13 HUX B OpMeE MPAKTUUECKON MTOATOTOBKH - -

nabopaTopHbIe pabOTHI, BCETO 30 30

13 HUX B JOpMeE MPAKTUUECKON MOATOTOBKH - -

UHIUBUIYyaJIbHbIE KOHCY/IbTALIMU ITPHU BBIIIOJIHEHUH KYpPCOBOTO
IPOEKTa

WHIVBUAYAIbHBIE KOHCYJIBTAIUH ITPH BBITIOJIHEHUU KYPCOBOM
paboThHI

CamocTosTenbHas paboTa nIpy NPOBEICHUH YU€OHBIX 3aHATUH, U 65,5 65,5

KoHnTakTHas paboTa npu npoBeeHUN MPOMEKYTOUHON aTTecTa- 0.75 0.75
1uu oOyyaroumxcs, B T.4. (1) ’ ’

I'PYNIIOBBIE KOHCYJIbTAUH 0,5 0,5

KypcoBas pabora - -

KYpPCOBOM IIPOEKT

JK3aMEH 0,25 0,25

324ET C OLIEHKOU - -

3a4€CT - -

CamocrosrenbHas paboTa IpU MPOMEXYTOYHOM aTTecTaluu, B
T.4. (4)

BBINIOJIHEHUE KYPCOBOTO MPOEKTA - -

BBITNIOJIHEHUE KYpCOBOM pabOThI - -

MOJITOTOBKA K AK3aMEHY 17,75 17,75

MOJITOTOBKA K 3a4€Ty C OLEHKON - -

IIOATOTOBKA K 3a4YCTy - -

dopma NpoOMEKYTOYHON ATTECTALMH JK3aMEH JK3aMEH
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3.2. 3aounas ¢popma o0ydyeHHs

Iloxa3zarenn K);pc Bcero
OO6mrast Tpya0€MKOCTB, 3.€./9 4/144
OO6mrast KoHTakTHas padoTa, 4 14,75
O6mast camocTosTeNnbHas padoTa, 4 129,25
KonTakTHas paboTa npu NpoBeACHUU Y4EOHBIX 3aHATUH, B T.4. 14
(1)
JIEKIIUHA 6

IMPAKTUYCCKUC 3aHATH, BCCTO -

13 HUX B JOpMeE MPAKTUUECKON MTOATOTOBKH -

nabopaTopHbIe PabOTHI, BCETO 8

13 HUX B (JOpME MPAKTUUECKON MOATOTOBKH -

HHAUWBUAYAJIbHBIC KOHCYJIbTAallWUH IIPH BBIIIOJIHCHUU KYPCOBOI'O

IPOEKTa
WH/IMBHTyaIbHBIE KOHCYJIBTAIIUH TIPH BBITIOJTHEHUH KypCOBOM
paboThl i
CamocTosTenbHas paboTa nIpy NPOBEICHUH YU€OHBIX 3aHATUH, U 111,5
KoHnTakTHas paboTa npu npoBeeHNN MPOMEKYTOUHON aTTecTa- 0.75
1uu oOyyaroumxcs, B T.4. (1) ’
I'PYIIOBBIE KOHCYJIbTAlUH 0,5
KypcoBas paboTa -
KYpPCOBOM IIPOEKT -
JK3aMEH 0,25
3a4€T C OEHKON -
3a4er -
CamocrosrenbHas paboTa IpU MPOMEXKYTOYHOH aTTecTaluu, B 17.75
T.4. (4) ’
BBINIOJIHEHUE KYPCOBOTO MPOEKTA -
BBITNIOJIHEHUE KYpCOBOM pabOThI -
MOJITOTOBKA K AK3aMEHY 17,75
ITOJrOTOBKA K 3a4€Ty C OLIEHKOU -
MOATOTOBKA K 3a4eTy -
dopma NpoOMEKYTOYHON ATTECTALNH JK3aMEH

4. Conep:xanme TMCIUATLIHHBI
4.1. ConepskaHue JUCUMILIMHBI B Pa3pese Pa3ie/ioB U MOAPa3/ie/ioB

Pazoen 1. Obwue ceeoenus. OcnosHble husuteckue c80UCMEa HCUOKOCMIU.

Iloopazoen 1.1. Tlpenmet TUAPABIMKHN U €T0 3HAYEHUE B MPOU3BOJICTBEHHOMN JACSATEIHHOCTH.
Kpatkast ucrtopus Hayku rufpaBiuka. [IoHITHE «KHIKOCTBY, CKHMAEMOCTh, TEKY4IeCTh, BSI3KOCTh,
TEMITepaTypHOE PaCIIUPEHUE.

Iloopazoen 1.2. Monenu >KUJIKOU Cpepl: UacanbHasi, HhIOTOHOBCKAs, HEHBIOTOHOBCKAS.
Cuibl ¥ HaNPSDKEHUS, ICHCTBYOIIHNE B KUIKOCTH.

Pasoen 2. I'uvopocmamuka. Ochoénvle 3akonbl cuopocmamuxu. Cuna 0agnenusi HeuoKocmu
Ha CMeHKU.
Iloopazoen 2.1. 'mapocTaTUyecKoe AaBJICHUE €r0 OCHOBHBIE CBOMCTBA.
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Iloopazoen 2.2. YpaBHEHUE paBHOBECHs )KUIKOCTU (ypaBHEHHE Diinepa). OCHOBHOE ypaB-
HEHHE THIPOCTATUKU. [ MApOCTaTHYECKOE JaBIICHHE B TOUKE, N30BITOYHOE M BAKYYMMETPHUIECKOE
TaBIICHHE.

Iloopasoden 2.3. [loBepXHOCTH PaBHOTO JaBiieHUs. MeTo bl U IpUOOpPHI Ui U3MEPEHUs
nasneHus. Cuiia TaBJICHUS HA TUIOCKUE W KPUBOJMHEHHBIC TIOBEPXHOCTH H OTIPE/ICIICHNE TOYEK UX
npuiIoKeHust. [IpUHITUITBI U CXEeMBI MCTIOIH30BAHUS 3aKOHOB THAPOCTATHKH B THAPABINICCKAX Ma-
[IMHAX.

Pasoen 3. I'uopoounamuka. Ycmanosusuieecs u HeycmaHo8uguieecs 08UNCEHUe HCUOKOCTIU.
Ypasnenue beprynnu ons snemenmapuoi CMpyuKu u0eaibHol U peaibHOU HCUOKOCMU U NOMOKA
PeanvHOU HCUOKOCMU.

Iloopaszoden 3.1. YcraHOBHBILIEECS U HEYCTAaHOBUBIIEECS JBUXKEHUE )KUIKOCTU. [nddepen-
LHaJIbHbIE YPaBHEHUSI JBIKEHUS )KUIKOCTH (YpaBHEHHS Dilsiepa).

Iloopasoden 3.2. CtpyiiHas MOJieb IBUXKEHUS )KUJIKOCTH, SJIEMEHTAapHBIN pacxo/l. YpaBHe-
HH€ HEPA3pbIBHOCTU IS JIEMEHTAPHOM CTPYHKH HEC)KMMAEMOM KUIKOCTH.

Iloopasoden 3.3. YpaBHenue bepHymu 11 aeMEHTapHON CTPYHKH HIealbHOM U peaibHOM
KUJKOCTU U JJIsl IOTOKA peaabHOM ®uAKocTH. DU3nueckuil cMbICa U rpaduueckas HHTepIpeTa-
IMs ypaBHEHUs bepHyuin.

Pasoen 4. Pexxcumbt 0sudicenus scuokocmu. Onpeodenienue nomepsb Hanopa (VOenbHOU FHepeUlL).

Iloopasoen 4.1. JlamuHapHBINA U TYpOYIEHTHBIN PEXUMBI ABHXKEHUS ®KUAKOCTH. Kputepuii
Peitnosbica. PactipenenieHne CKOpoCcTel MO CEYEHUIO MOTOKA, PACXO/l U CPEIHSST CKOPOCTh MOTOKA.

Iloopasoden 4.2. I'mnpasnuueckue conporuieHus. [lorepu nanopa no minne. Koadduuu-
€HT THApaBInYecKoro TpeHus A (kodddumment lapcu) u ocHOBHBIE (POPMYIIBI ISl €r0 OTpeaee-
HUSL

Iloopasoen 4.3. Ypasuenue llle3u. Bropas u Tpetbst BogonpoBoiHbie hopmyibl. [loTepu
Haropa Ha MECTHBIX CONPOTHUBIICHUSX.

Paszoen 5. Hemeuenue uepes omseepcmus u nacaoku. I'uopasiudeckuti paciem KOpomkux u
ONUHHBIX MPYOONPOBOO08, 2UOPABIUYECKULL Oap

Iloopa3zoen 5.1. Vctedenne yepe3 Majble U OOJIBIITNE OTBEPCTHSI B TOHKOM CTEHKE U HACAJIKH.
KoaddunumenTsl pacxoaa, ckopocTu, cxxatust ctpyH. [lapannenbHoe U mocie1oBaTelIbHOE COETMHE-
Hue Tpyo.

Iloopazoen 5.2. 'mapaBnuueckuil yaap B Tpyoax, dhopmyna XKykoBckoro. Pasnudnbie BUpI
THJPaBINYECKOT0 yapa U CriocoObl €ro MpeaoTBpPaILeHHSI.

Pasoen 6. I'uopasnuueckue mawiunoi.

Iloopasoen 6.1. Obmue cenenus. Hasnauenue rujpaBinyeckux MaliuH UX Kiaccuduka-
1Ust ¥ 00J1aCTh IPUMEHEHUSI.

Iloopazoen 6.2. Hacocwl, Ha3HAUYCHHUE YCTPOMUCTBO W MPUHIUI AecTBUA. [Ipon3BouTeb-
HOCTb, HAIlOp, MOIITHOCTH M K.IT.JI., Pa004He XapaKTePUCTUKH.

Iloopasoden 6.3. I'maponBuraTeny, Ha3HaYeHUE YCTPOICTBO U MpUHLUI AericTBUsL. Kom-
MIPECCOPBI, TYPOOKOMITPECCOPHI, THAPABINYESCKHAE U TA30BbIE TYPOHUHEI.

Pasoen 7. I'uoponepedauu u cuoponneemonpugoowl.

Iloopasoden 7.1. Haznauenue u 0061acTy NpUMEHEHUsI TUAPOAUMHAMUYECKUX Iepeiay, IPUH-
U IeHCTBHSL, 00IIast XapaKTePUCTUKA, KIIACCH(HUKAIHS THAPOIIPHBOAOB. JJocTOMHCTBA U HEJIO-
CTaTK{ THIPOANHAMUYECKUX TIepeaad.

Iloopaszoden 7.2. O6beMHBII THAPONPUBOJ, KiIacCU(UKALINUA 0OBEMHBIX T'HAPOIIPUBOJIOB MO
XapaxkTepy JBM)KEHUS BBIXOJHOTO 3BEHA, JPOCCEIBHOE U 00BEMHOE PETYITHPOBAHHUE THPOTIPUBO/IA.

Pasoen 8. I'uopasnuueckuii u nnesmamuyeckull mpaHcnopm.

Iloopasoden 8.1. Obmue ceenenus. Knaccuduxanus cenbCKoX0o3sHCTBEHHBIX IPY30B.

Iloopaszoden 8.2. CxeMbl TUAPO - U THEBMOTPAHCIIOPTHBIX YCTAHOBOK JUIS TPAHCIIOPTUPOBAHUS
KOPMOB M HaBO3HBIX Macc. OOIIHiA MPHHITAIT pacyeTa THAPO- U MHEBMOTPAHCIIOPTHBIX YCTAHOBOK.
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4.2. PacnipeesieHre KOHTAKTHON U CAMOCTOSITeJIbHOM PadoThI PHU NOATOTOBKE K 3aHATHAM

o moapasacjaam

4.2.1. Ognas gpopma 00yueHus

Pasnenm, noapasaciibl JUCHUTLIMHBL

KonTakThas pabota

JICKITNH

JI3

I13

CP

Pazoen 1. Oowue ceeoenusn. Ocnosnvie puzuueckue ceoii-
Ccmea HeuoKocmu.

4

Iloopazoen 1.1. TlpenmeT TUAPABIUKHA U €70 3HaYEHUE B TIPO-
W3BOJICTBEHHOM JIeATEIIbHOCTH. KpaTkast ncTopus HAyKd TUJI-
paBiuka. [IoHATHE (KUAKOCTHY, CKUMAEMOCTh, TEKY4ECTh,
BSI3KOCTh, TEMITEPATYPHOE PACIIpPEHUE.

Iloopazoen 1.2. Monenu >KUJIKOU cpepl: uacanbHas, HbIOTO-
HOBCKasl, HCHBIOTOHOBCKasl. CHIIBI M HAIIPSDKEHUS, ICHCTBYIO-
A€ B )KUIKOCTH.

Pazoen 2. I'uopocmamuxa. OcHo6Hble 3AKOHBL 2UOPOCHLAMU-
ku. Cuna 0agnenus HcuOKoCmu Ha CMEeHKU.

10

Iloopazoen 2.1. 'mapocTaTUYECKOE JTABJICHHUE €TO OCHOBHBIE
CBOICTBA.

Iloopazoen 2.2. YpaBHEHHE PAaBHOBECHS )KUJIKOCTHU (ypaBHE-
Hue Diinepa). OCHOBHOE ypaBHEHUE THIpocTaTuKU. ['mapocra-
TUYECKOE JIAaBJICHUE B TOUKE, U30BITOYHOE H BaKyyMMETpHIe-
CKO€ JTaBJICHUE.

Iloopazoen 2.3. TloBepXHOCTH paBHOTO JaBJIeHUs. MeTobI U
puOOPHI I U3MepeHus naBieHus. Cuiia JaBJICHUS Ha TUIOC-
KHEC U KpPIBOJ'IPIHCﬁHBIG MMOBEPXHOCTHU U ONIPCACIICHUE TOYCK UX
IMPHUIIOKCHHUA. HpI/IHIII/IHBI 1 CXEMBI UCITIOJIB30BaHUs 3aKOHOB
TUAPOCTATUKHU B TUAPABIINYCCKUX MallIMHAaX.

Pa3zoen 3. I'uopoounamuka. Ycmanosusuieeca u HeyCmamo-
suguieecs ogudcenue xcuokocmu. Ypasnuenue bepnynnu ona
I71IEMEHMAPHOU CIMPYUKU UOEATIbHOU U PeAIbHOU HCUOKOCIU
U NOMOKA PeaibHOU HCUOKOCHU.

12

Iloopaszoden 3.1. YcraHOBUBILIEECS U HEYCTAaHOBUBIIEECS JIBU-
xeHne xxuaroctu. Juddepenimanbaple ypaBHEHHS IBHKCHUS
KHUJIKOCTH (ypaBHEHHUs Dilsiepa).

Iloopasoen 3.2. CtpyitHast MOJI€Nb ABHKEHUS )KUIKOCTH, dJe-
MEHTapHBIN pacxo/1. YpaBHEHHE HEPA3PBIBHOCTH IS DJIEMEH-
TapHOM CTPYMKH HEC)KHUMAEMOM JKHUJIKOCTH.

Iloopazoen 3.3. YpaBuenne bepHymiu yist a1eMeHTapHON
CTPYMKH UJICAIBHON U PEAIBHON KUIKOCTH U JJI IOTOKA pe-
aJIbHOM JKUJIKOCTH. PU3NYECKUI CMBICH U Ipaduyeckas UH-
TepupeTanus ypaBHeHus: bepHyim.

Pazoen 4. Pesicumol 0susicenusn yncuokocmu. Onpeoenenue no-
mepb Hanopa (y0envHoil IHep2ul).

12

Iloopaszoden 4.1. JlamuHapHbIi U TYpOYIEHTHBIM PEXUMBI JIBU-
xeHnus xuakoctu. Kpurepuii PeliHonbaca. Pacnipenenenue cko-
POCTeil 10 CEUEHHUIO MOTOKA, PACXOJ] ¥ CPEHAS CKOPOCTH IO~
TOKA.

Iloopasoen 4.2. 'unpasnuueckue conpotusieHus. [lotepu
Haropa no juiuHe. Koagdunment rugpaBindeckoro TpeHus A
(koadbdunment Jlapcu) m ocHOBHBIE (POPMYITBI ISl €T0 OTpe/ie-
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JICHHA.

Iloopazoen 4.3. Ypasuenue llle3n. Bropas u TpeTbst Bogorpo-
BoTHBIE (hopmyrtbl. [loTepr Haropa Ha MECTHBIX CONPOTHBIICHUSIX.

Pazoen 5. Hcmeuenue uepe3 omeepcmusa u nacaoxu. I'uopas-
JUYEeCKUll pacyem KOPOMKUX U ONUHHBIX MPYOORP06000s,
2U0pasauyecKuil yoap.

Iloopazoen 5.1. Vicreuenne yepe3 Majbie U OOJIBIINE OTBEPCTHS
B TOHKOHM CTeHKEe W Hacaaku. KoadduuueHtsl pacxosa, CKOpo-
CTH, CXaTusa CTpyH. llapayuienpbHOe M IMOCIeIoBaTeIbHOE CO-
eIMHEeHue Tpyo.

lloopasden 5.2. T'mppaBnuueckuil ynap B TpyOax, dopmyia
KykoBckoro. PaznuuHbie BUIbI THAPABINYECKOrO yaapa U Cro-
cOOBI €ro NpeI0TBPALICHUSL.

Paszoen 6. I'uopasnuueckue mawiunol.

12

Iloopasoen 6.1. Obumue cenenus. Haznauenue ruapasiuye-
CKUX MAIllMH MX KIaCCU(PHUKAINS U 00JIACTh MPHUMEHEHHSI.

Iloopasoden 6.2. Hacocsl, Ha3HAUEHHUE YCTPOUCTBO U MPUHIUI
)ICI)'ICTBHSI. HpOI/ISBOI[I/ITeHI)HOCTI), Harop, MOIMHOCTD U K.II. 1.,
paboune XapaKTEPUCTHKHU.

Iloopasoden 6.3. I'mapoaBuraTeny, Ha3HaYeHUE YCTPOICTBO U
npuHIMn aeiicteus. Komnpeccopsl, TypOokoMIIpeccopsl, rui-
paBJIMYECKUE U T'a30Bble TYPOUHBI.

Pa3zoen 7. I'uoponepeoauu u 2uoponneemonpusoobl.

Iloopaszoden 7.1. Haznauenue u 0061acTy NpUMEHEHUSI TUAPOU-
HAMHYECKUX Tepeady, MPUHIINIL ICHCTBHS, 001Iast XapaKTepH-
CTHKa, KJaccu(uKaIus TuapornpuBoI0B. JJoCTOMHCTBA U HEO-
CTAaTKU THJPOAMHAMHUYECKUX Iepeaay.

Iloopasoden 7.2. O6beMHBII TUAPONPUBOJ, KiIaCCUPUKALIUS
00BEMHBIX THAPOIIPUBOJIOB IO XapaKTepy ABMIKEHUS BBIXOIHO-
IO 3BEHA, IPOCCENbHOE U 00BEMHOE PETyIHPOBAaHIE THAPOIIPHU-
BOJIA.

Pazoen 8. I'uopasnuueckuii u nHeMamu4yecKuil mpancnopm.

2,5

Iloopasoden 8.1. Obmue ceenenus. Knaccuduxanus cenbckoxo-
351CTBEHHBIX TPY30B.

L5

Iloopasoden 8.2. Cxembl TUAPO - U THEBMOTPAHCIIOPTHBIX yCTa-
HOBOK JUISI TPAHCTIOPTUPOBAHUS KOPMOB ¥ HABO3HBIX MaccC.
OOmmwmii MPUHIIUT pacueTa TUAPO- U THEBMOTPAHCIIOPTHBIX
YCTaHOBOK.

Bcero

30

30

67,5

4.2.2. 3aoynHas popma 00ydeHH

M

Paznensl, moapa3zaesisl AMCUUTUIMHBI

KonTaxthas pabora

JICKITNH

JI3

I13

CP

Pazoen 1. Oouwue ceeoenusn. Ocnosnovie puzuueckue ceoii-
cmea HcuoKocmu.

0,5

10

Iloopazoen 1.1. TlpenmeT TUAPABIVKHN U €T0 3HAYEHUE B MIPO-
W3BOJICTBEHHOM JesATeIbHOCTH. KpaTkast ncTopus HAyKd THJI-
paBiuka. [IoHATHE (KUAKOCTHY, CKUMAEMOCTh, TEKY4ECTh,
BSI3KOCTh, TEMITEPATYPHOE PACIIHNPEHUE.

0,5

Iloopazoen 1.2. Monenu >KUJIKOU cpepl: uacanbHas, HbIOTO-
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HOBCKasi, HCHBIOTOHOBCKas. Cuiisl 1 HaIpsHKCHUA, }leﬁCTBYIO-
e B ) KUJAKOCTH.

Pazoen 2. I'uopocmamuxa. OcHo6Hble 3AKOHBL 2UOPOCHLAMU-
ku. Cuna 0agnenus HcuOKoCmu Ha CMeHKU.

1,5

16

Iloopazoen 2.1. 'mapocTaTUYECKOE JTABJICHHUE €TO OCHOBHBIE
CBOICTBA.

0,5

Iloopazoen 2.2. YpaBHEHHE PAaBHOBECHS KHIKOCTU (ypaBHE-
Hue Diinepa). OCHOBHOE ypaBHEHUE THIpocTaTuKU. ['napocta-
TUYECKOE JIaBJICHUE B TOUKE, U30BITOYHOE U BaKyyMMeETpHIe-
CKO€ JTaBJICHUE.

Iloopazoen 2.3. TIoBepXHOCTH paBHOTO JaBJIeHUs. MeTobI U
puOOPHI I U3MepeHus naBicHus. Cuiia JaBJICHUS Ha TUIOC-
KHEC U KpPIBOJ'IPIHCﬁHBIG IOBEPXHOCTHU U OIIPCACIICHUEC TOYCK UX
IMPUIIOKCHUA. HpI/IHIII/IHBI 1 CXEMBI UCITIOJIB30BaHUA 3aKOHOB
TUAPOCTATUKU B TUAPABIINYCCKUX MalllMHAX.

Pa3zoen 3. I'uopoounamuka. Ycmanosusuieeca u Heycmano-
suguieecs ogudcenue xcuokocmu. Ypasnuenue bepuynnu ona
I71IEMEHMAPHOU CIMPYUKU UOEATIbHOU U PeANbHOU HCUOKOCIU
U NOMOKA PeaibHOl HCUOKOCHU.

17

Iloopazoen 3.1. YcTaHOBUBIIIEECS U HEYCTAHOBUBIIICECS JIBU-
xeHne xxuaroctu. JuddepenHimanbapie ypaBHEHHS IBHKSHUS
AKHUJIKOCTH (ypaBHEHHUs Dilsiepa).

Iloopasoden 3.2. CtpyitHast MOJIENb ABMKEHUS KUIKOCTH, 3Je-
MEHTapHBIN pacxo/1. YpaBHEHHE HEPA3PBHIBHOCTH IS DJIEMEH-
TapHOM CTPYMKH HEC)KHUMAEMOM JKHUJIKOCTH.

Iloopazoen 3.3. YpaBuenne bepHymiu 1yist a1eMeHTapHON
CTPYMKH UICATBHON U PEAIBHON KUIKOCTH U JJI IOTOKA pe-
aJIbHOM JKUJIKOCTH. PU3NYECKUN CMBICH U Ipaduyeckas UH-
TepupeTanus ypaBHeHus: bepHyim.

Paszoen 4. Pexcumsl 0susricenusn yncuokocmu. Onpeoenenue no-
mepov Hanopa (yoeabHoll IHepzul).

16

Iloopaszoen 4.1. JlamuHapHBIi U TYpOYIEHTHBIM PEXUMBI JIBU-
xeHnus xxunkoctu. Kpurepuii Pelinonsaca. Pacnipenenenne cxo-
pOCTeil 1O CEeUeHHUIO MOTOKA, PACXO] U CPEIHAS CKOPOCTh IO-
TOKA.

Iloopasoden 4.2. 'unpasnuueckue conpotusienus. [lotepu
Hariopa no jiuHe. Koagdunment rugpaBindeckoro TpeHus A
(koaddunment Jlapcu) n ocHOBHBIE (GOPMYITBI JJIsI €T0 OTpe/ie-
JICHUSL.

Iloopazoen 4.3. Ypasuenue llle3n. Bropas u Tperbst Boo1po-
BoTHBIE (hopmyItbl. [loTepr Hanopa Ha MECTHBIX CONPOTHBIICHUSIX.

Pazoen 5. Hcmeuenue uepe3 omeepcmusa u nacaoxu. I'uopas-
JUYECKUll pacyem KOPOMKUX U ONUHHBIX MPYOOnP0o6000s,
2UOPasIUYeCKUIL yoap.

10

Iloopazoen 5.1. Vicreuenne yepe3 Maibie U OOJIBIINE OTBEPCTHS
B TOHKOHM CTeHKEe W Hacaaku. KoadduuueHTsl pacxoja, CKOpo-
CTH, CXaTHusi CTpyH. llapaienpHOe M IMOCIeoBaTeIbHOE CO-
eIMHEeHue Tpyo.

lloopasden 5.2. 'mppaBnuueckuil ynap B TpyOax, dopmyia
KykoBckoro. PaznuuHbie BUIbI THAPABIMYECKOrO yaapa U CIo-
cOOBI €ro NpeI0TBPALIECHUSL.

Paszoen 6. I'uopasnuueckue mawiunol.

24
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Iloopasoen 6.1. Obmue cenenus. Haznauenue ruapasinye-
CKUX MAIllMH MX KIacCU(PHUKAINS U 00JIaCTh MPHUMEHEHHS.

0,5

Iloopasoden 6.2. Hacocsl, Ha3HAUEHHUE YCTPOUCTBO U MPUHIUI
HCfICTBI/IfI. HpOI/ISBOI[I/ITCJ'H)HOCTB, Harop, MOIMHOCTD U K.II. 1.,
paboune XapaKTEPUCTHKHU.

0,5

Iloopasoden 6.3. I'mapoaBuraTeny, Ha3HaYeHUE YCTPOICTBO U
npuHIun aeiicteus. Komnpeccopsl, TypOokoMIIpeccopbl, rui-
PaBJIMYECKUE U T'a30Bble TYPOUHBI.

Pa3zoen 7. I'uoponepeoauu u 2uoponneemonpusoobl.

Iloopaszoden 7.1. Haznauenue u 0061acTv NpUMEHEHUSI TUIPOU-
HAMHUYECKUX TIepead, MPUHIINIL ICHCTBHS, 001Iast XapaKTepH-
CTHKa, KJaccu(uKaIus TuapornpuBoI0B. JJoCTOMHCTBA U HEO-
CTAaTK{ THJIPOANHAMUYECKUX Nepeaad.

0,5

Iloopazoen 7.2. OOBEeMHBIN THAPOTPUBO/I, KJIACCUDUKAIUS
00BEMHBIX THPOIPHBO/IOB 110 XapaKTEPy NBHKCHUS BBIXOIHO-
r'0 3BEHA, IPOCCETbHOE H 00BEMHOE PETYINPOBAHIE THIPOTIPH-
BOJIA.

0,5

Pazoen 8. I'uopasnuueckuii u nHegMamuyecKuil mpancnopm.

Iloopasoden 8.1. Obmue ceenenus. Knaccuduxanus cenbckoxo-
351CTBEHHBIX TPY30B.

Iloopasoden 8.2. Cxembl TUAPO - U THEBMOTPAHCIIOPTHBIX yCTa-
HOBOK JUISI TPAHCTIOPTUPOBAHUS KOPMOB ¥ HABO3HBIX MaccC.
OOmmwmii MPUHIIUT pacueTa TUAPO- U MTHEBMOTPAHCIIOPTHBIX

YCTaHOBOK.

Bcero

- 111,5

4.3. [lepevyeHnb TEM U y4eOHO-METOAMYECKOT0 00eCTIeYeH NS ISl CAMOCTONATEILHO PagoThI

00y4aroumuxcs
Ne| Tema camocTOsTENBLHOMI Y4eOHO-METOJUUECKOE O0BéM, 4
/1] paboTEI obecrieueHue dopma
00y4eHUS
OYHas | 3a04Has
1 | Pazgen 1. O6mme ceene- | Llrepenmuxt . B. ['mapaBmuka: yqeOHUK Wist CTy- 6 10
Hus. OCHOBHbIE (U3HYE- | ICHTOB BY30B, OOYHYarOUIMXCSl IO HANpaBIEHUSM
CKHE CBOMCTBA KHJIKO- TMO/ITOTOBKH JMIUIOMHD. CIIEIHAINCTOB B 00JIACTH
CTH. TEXHUKUA M TEXHOJIOTHH, CeJl. U pbI0. x03-Ba / JI. B.
Mrepenmuxt - M.: KonocC, 2008 — C.11-25.
2 | Pazpmen 2. I'mapocraruka. | 1. Irepenmixt JI. B. ['mapaBmika: yueOnuk mus | 10 16

OCHOBHBIE 3aKOHBI THI-

pocraruku. Cuiia j1aBie-
HUSA )KAIKOCTH Ha CTEH-

KU1

CTY/ICHTOB BY30B, OOYYAIOIIMXCS TI0 HAIPABJICHUSIM
TIO/ITOTOBKH JIATIOMHP. CIEIUATMCTOB B O0IacTH
TEXHUKUA M TEXHOJIOTHH, CeJl. u pbI0. x03-Ba / JI. B.
Mrepenmuxt - M.: KonocC, 2008 — C.27-53.

2. KoxesnukoBa H.I'. [IpakTukym 1o ruapas-
JIUKE [27EKTpOHHBIN pecypc]: YueOHoe mocobdue
/ H.I'. KoxxeBuukosa, H.I1. Torynosa, H.A.
Emun. - Mocksa: OOO "HayuHo-u3naTenbCKuid
neatp MHO®PA-M", 2014 — C. 23-116 —
http://znanium.com/bookread.php?book=42432
7.
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3 | Paznen 3. 'mapoauna- 1. Hlrepenmuxr 1. B. T'mnpaBmuka: yueOnuk mis | 12 17
MUKa. YCTaHOBUBIIECECS | CTYJACHTOB BY30B, OOYYarOIIMXCS TIO HAPABIICHUSM
1 HEYCTaHOBHBIIICECS MOATOTOBKU JIUIUIOMHD. CHELHATMCTOB B 00JIaCTH
JBIKEHUE KUIKOCTH. TEXHUKUA M TEXHOJIOTHH, CeJl. M pbI0. x03-Ba / JI. B.
VYpasuenue bepaymim [Mrepernmxt - M.: KomocC, 2008 — C.89-104.
JUISL DJIEMEHTApHOU 2. KoxesnukoBa H.I'. [IpakTukym 1o ruapasiu-
CTPYHKH HICATbHOU 1 Ke [2JIeKTpOoHHBINA pecypc]: YueOHoe mocobue /
peanbHOM )KUJIKOCTH U H.I'. KoxesnukoBa, H.II. TorynoBa, H.A.
oToka peanbHoll )kua- | Emun. - MockBa: OOO "HayuHo-u3natenbckuii
KOCTHU. nentp MHOPA-M", 2014 — C. 123-254 -
http://znanium.com/bookread.php?book=424327
4 | Paznen 4. Pexxums! asu- | 1. lrepenmixt JI. B. I'mppaBnuka: yueOnuk mus | 12 16
KEHHS KHUJIKOCTH. CTY/ICHTOB BY30B, OOYYAIOIIMXCS TI0 HAIPABJICHUSIM
Ompenenenue nMoTeppb MOJITOTOBKU JIUTUIOMHUP. CHEIUATIUCTOB B OOJIaCTH
Hanopa (yAeIbHOM 3Hep- | TEXHUKU U TEXHOJIOTWH, cell. U prl0. Xo3-Ba / JI. B.
TUH). Mrepenmuxt - M.: KonocC, 2008 — C.110-124.
2. Moprynos K. I1. 'unpaBiuka [3J1€KTpOHHBIN
pecypc]: / Moprynos K.II. - Mocksa: «JIaab,
2014. - C. 56-88 —
http://e.lanbook.com/view/book/51929/page5.
5 | Pazpen 5. Ucreuenune 1. Hlrepenmuxr 1. B. Twunpasmuka: y4eOHUK s 8 10
4yepe3 OTBEPCTHUS U CTY/ICHTOB BY30B, OOYYAIOIIMXCS TI0 HAIPABJICHUSIM
Hacanku. [ uapasinde- MOATOTOBKU JIUIUIOMHD. CHELMATMCTOB B 00JIaCTH
CKUI pacyeT KOPOTKUX U | TEXHUKH U TEXHOJIOTUH, cel. U pblO. x03-Ba / /1. B.
JUIMHHBIX TPYOOIIPOBO- Mrepenmuxt - M.: KonocC, 2008 — C.199-227.
JIOB, THJIPaBINYECKUI 2. KoxesnukoBa H.I'. [IpakTukym 1o ruapasiu-
yaap Ke [2JIeKTpOoHHBINA pecypc]: YueOHoe mocobue /
H.I'' KoxesunukoBa, H.II. TorynoBa, H.A.
Emun. - Mocksa: OOO "Hay4Ho-u31aTenbCKuit
nenrp UHOPA-M", 2014 — C. 183-240 -
http://znanium.com/bookread.php?book=424327
6 | Paznen 6. 'mapaBnuue- | KoxxeBHukoBa H.I'. Ilpaktukym no ruapasiouke| 12 24
CKH€ MAaIIIMHBI [anexTponHBIA pecypc]: Yuebnoe mocodbue / H.I'.
Koxesnukoa, H.II. Torynosa, H.A. EmwuH. -
MockBa: OOO "HayyHO-M31aT€lNbCKUN LIEHTP
NHOPA-M", 2014 - C. 257-292 -
http://znanium.com/bookread.php?book=424327.
7 | Paznen 7. 'maponepena- | 1. KoxeBnukoBa H.I'. Ilpaktukym no rugpas-| 4 10
YU ¥ TUIPOTTHEBMOTIPH- | JIMKE [AJIEKTPOHHBIA pecypc|: YuebHoe mocodme
BOJIBI / H.I'. KoxeBuukoBa, H.Il. Torynoma, H.A.
Emun. - MockBa: OOO "Hayuno-u3gatenbckuit
nenrp UHOPA-M", 2014 — C. 257-292 -
http://znanium.com/bookread.php?book=424327.
2. Moprynos K. IlI. I'ugpaBnuka [371€KTpOHHBIN
pecypc]: / MoprynoB K.II. - Mocksa: «Jlauby,
2014. - C. 120-190 —
http://e.lanbook.com/view/book/51929/page5.
8 | Paznmen 8. ['mapasnuye- 1. KoxeBuukoBa H.I'. IIpaktukym mo ruzgpas- | 2,5 8,5

CKUM U ITHEBMATHUYECKUN
TPaHCIIOPT

JUKE [AIEKTPOHHBINA pecypc]: YuebHoe mocobdue
/ H.I'. KoxesnukoBa, H.Il. TorynoBa, H.A.




Crpanuna 12 u3 40

Emun. - Mocksa: OOO "Hay4yHo-u371aTenbCKuit
nenrp UHOPA-M", 2014 — C. 257-292 -
http://znanium.com/bookread.php?book=424327
2. TuxonenkoB Bb.II. I'mapaBnuka u rupponpu-
BO/JIbI [371€KTpOHHBIN pecypc].— Mocksa : Moc-
KOB-CKasi TOCY/apCTBEHHAsl aKaJeMHUsi BOJHOTO
tpancriopra (MI'ABT), 2005 .— C. 18-38
<URL:http://znanium.com/go.php?id=400706>

Bcero

67,5 | 111,5

5. ®oHa OLEHOYHBIX CPEACTB IJIS POBEJACHUS MIPOMEKYTOYHOMH ATTECTALUM U
TeKyLIero KOHTPOJIst

5.1. Oransl popMUpOBaHUS KOMIETEHIUH

Moapa3zaen IUCHUILTHHBI

KoMmnerenuus

Nuauxkarop
AOCTUKEHM ST
KOMIIETEHIIMH

Iloopazoen 1.1. TlpenmeT TUAPABIUKHN U €TO
3HaY€HHUE B MPOU3BOJACTBEHHOM /1E€ATEIHHOCTH.
Kparkas ucropus nHayku rugpasiuka. [lonstue
«OKUIKOCTbY, CKUMAEMOCTh, TEKY4€CTh, BSI3-
KOCTb, TEMIIEPATYPHOE pacIIipEeHHE.
Iloopasoden 1.2. Monenu XuaKou cpenpl: uie-
aJIbHasl, HBIOTOHOBCKAs, HEHbIOTOHOBCKasA. Cu-
JIbl U HAIPSDKEHUS, IEUCTBYIOIIME B KUIKOCTH.
Iloopazoen 2.1. 'mapocTaTHYECKOE TaBJICHUE
€ro OCHOBHBIE CBOWCTBA.

Iloopazoen 2.2. YpaBHEHHE PAaBHOBECHS JKH/I-
KocTu (ypaBHeHue Diinepa). OCHOBHOE ypaBHe-
HUE TUIPOCTAaTUKU. ['uapocTaruyeckoe aBie-
HUE B TOUYKE, U30BITOYHOE U BaKyyMMeETpUYe-
CKO€ JIaBJICHUE.

Iloopazoen 2.3. 1IoBepXHOCTH paBHOTO JIaBJie-
HUs. MeTobl U IpuOOpsI ISl U3MEPEHUs 1aB-
nenusi. Cuna JaBieHUs Ha IUIOCKUE U KPUBOJIU-
HEeHHbIEe MOBEPXHOCTHU U OIPE/IeTIeHHE TOUEK UX
npuioxeHust. [I[pUHIMIIBI 1 cXeMBbl UCII0JIb30Ba-
HUS 3aKOHOB THJIPOCTAaTUKU B THJIPABINYECKUX
ManinHax.

Iloopaszoden 3.1. YcraHOBUBIIEECS U HEYCTAHO-
BUBILIEECS ABMKEHHE KUAKOCTU. Juddepeniu-
aJIbHbIE YPABHEHUS BMXKEHUS KUIKOCTH (ypaB-
HeHus Ditnepa).

Iloopazoen 3.2. CtpyitHas MOJIEb ABMKCHUS
KHUJKOCTH, JJIEMEHTApHBIN pacxoi. YpaBHEHHE
HEPa3pbIBHOCTU IS JIEMEHTAPHOU CTPYNKHU
HECKUMAEMOU KUJIKOCTH.

Iloopazoen 3.3. YpaBuenne bepaymm s aie-
MEHTAPHOM CTPYMKH HJICAJTbHON U PEAIbHON
XKUJKOCTH U JJIs1 HOTOKA PEAIbHOM KHUIKOCTH.

OIIK-4 — crtocoben
MIPOBOIUTH HCCIICI0BA-
HMHs, OpFaHI/I3OBBIBaTB
CaMOCTOATENBHYIO U
KOJUIEKTUBHYIO Hay4-
HO-HCCJICIOBATEIBCKYIO
JIEATEILHOCTD IIPH pe-
11(S)50%0%0 I/IH)KCHCpHBIX nu
Hay‘IHO-TCXHI/ILICCKI/IX
3a/a4, BKIIFOYAIOIAX
HJ'IaHI/IpOBaHI/IC " 110-
CTaHOBKY CJIO)KHOTO
BKCHCpI/IMCHTa, KpI/ITI/I-
T-ICCKYIO OHGHKy n UH-
TEPIPETAIUIO PE3YITh-
TaTOB

34 — OcHOBHBIE
3aKOHBI JBHXKE-
HUS KUIKOCTEN U
rasos.

V5 — [IpuMeHsTH
OCHOBHBI€ 3aKO0-
HBI JIBJKCHUS
YKUJIKOCTEHN U ra-
30B IIPU PEUIEHUHU
WH)KEHEPHBIX U
HAay4YHO-
TEeXHUYECKHUX 3a-
J1a4 CBSI3aHHBIX C
AKCIUTyaTanuen
Ha3€MHBIX TPaHC-
MOPTHO-
TEXHOJOTMYECKHUX
CPEIICTB.

HS — IlpoBenennus
TUIPaBINYECKUX
pacyeToB U OIbI-

TOB, BKJIIOYAIO-
LIUX [UIaHUPOBa-
HUE U MIOCTaHOB-

KY CJI0HOTO
AKCIIEPUMEHTA,
KPUTHUYECKYIO
OILICHKY U UHTEp-

IIpEeTaLUIo pe-

3yJIBTaTOB.
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duznyeckuil cMbICl U Tpadudeckas HHTepIpe-
Talus ypaBHeHUs: bepHysm.

Iloopaszoden 4.1. JlamuHapHbIi U TYpOYIEHTHBIH
pEXUMBI IBYOKEHUS KUAKOCTH. Kpurepnii Peit-
HosbAca. Pactipenenenre CKopocTeil 1o ceve-
HUIO TIOTOKA, PACXOJ] U CPEAHSIsI CKOPOCTh MOTO-
Ka.

Iloopazoen 4.2. I'mapaBirdecKue COMpOTUBIIE-
Hus. [lorepu Hanopa no mune. Koapdpunuent
TUAPABINYECKOT0 TPEHUS A (KOAPPUIIMEHT
Hapcu) 1 ocHOBHBIE (POPMYJIBI ISl €TO OIpeie-
JICHUSL.

Iloopazoen 4.3. YpaBuenue lllezu. Bropas u
TPEThs BOJIONPOBOIHBIE (popmyibl. [loTepu
Haropa Ha MECTHBIX CONPOTHUBIICHUSX.
Iloopazoen 5.1. VicreueHue uepe3 Mayble U
00JIbIINE OTBEPCTUS] B TOHKOM CTEHKE M HACAIKH.
Koad¢uuuentsl pacxona, CKOPOCTH, CKATUA
ctpyu. IlapannenbHoe U mociaenoBaTeNbHOE CO-
eIMHeHue Tpyo.

Iloopaszden 5.2. I'mppaBiauueckuil ynap B Tpy-
6ax, ¢gopmymna JXXykoBckoro. PaznmuuHbie BHIIBI
THJPABINYECKOr0 yAapa U CrocoObl ero mpenor-
BpalLCHUSI.

Iloopa3zoen 6.1. O6ue cBenenus. Haznauenue
TUIPaBIMYECKUX MAIllUH UX KiaccupuKkauus u
00JacTb NMPUMEHEHHUSL.

Iloopasoden 6.2. Hacocsl, Ha3HAUEHUE YCTPOU-
CTBO M IpUHIMI JercTBUs. [Ipon3BoauTtens-
HOCTb, HaIllop, MOUTHOCTb U K.II.J., pabouue Xxa-
PaKTEPUCTUKH.

Iloopazoen 6.3. 'mapoaBurareny, Ha3HAYCHNUE
YCTPOWCTBO M NpuHLUI AeicTBrs. Kommpecco-
PBL, TYpOOKOMIIpECCOPBI, THIPABINYECKUE U ra-
30Bbl€ TYpOUHBI.

Iloopasoden 7.1. Haznauenue u obaactu npume-
HEHHSI THAPOIMHAMUYECKUX TTepeaad, TPUHITHI
nercTBUs, 00111as XapakTepuCcTrKa, Kiaccupu-
Kalys ruAponpruBoaoB. JloCTOMHCTBA U HENO-
CTaTKU TUJPOJMHAMHYECKUX Mepeaay.
Iloopazoen 7.2. OObeMHBIN THAPOTIPUBO/I,
KJ1accupuKanus 00beMHBIX THIPOIIPUBOJIOB 110
XapakTepy JBUKEHHS BBIXOJIHOTO 3BEHA, JPOC-
CeJIbHOE U 00bEMHOE PEryIMpOBaHUE TUIPO-
MIPUBO/JIA.

Iloopasoden 8.1. Obmue ceenenus. Knaccudu-
Kallks CeIbCKOXO3IMCTBEHHBIX TPY30B.
Iloopazoen 8.2. Cxembl TUIPO - ¥ ITHEBMOTPAHC-
MOPTHBIX YCTAaHOBOK JUISl TPAHCIIOPTUPOBAHUS
KOPMOB ¥ HaBO3HBIX Macc. OOmuii MpUHIAI pac-
4eTa MMJIpo- ¥ MHEBMOTPAHCIOPTHBIX YCTAHOBOK.
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5.2. llIkajabl U KPUTEPHUH OLEHUBAHMSA JTOCTHKEHUS KOMIIETEHIIU I

5.2.1. lllkaapl oeHUBAHUSA JOCTUKEHUS KOMIIETEHIINA

Buj onenku O1eHkn
o HEYIOBJIET- | YIOBIETBO-
AxkajieMuueckas OI[eHKa 110 4-X OaJIIbHOM IIKajIe XOpOUIO OTJIMYHO
BOPHUTEILHO PHUTENBHO

5.2.2. Kpurepuu oueHUBaHM S JOCTHKEHUS] KOMIIETEHIMH

Kpumepuu OUYECHKU HA IK3AMEHE.

OneHka, ypoBeHb
OCTHIKEHUS
KOMIIETEHIINH

Onucanue KpuTepuen

OTIM4HO, BHICOKHM

CryneHT nokasall MOJIHbIE U TNTyOOKHE 3HAHUS MPOTrPaMMHOIO Mate-
puaa, JOrM4HO U apryMEHTHPOBAHO OTBETHJI HA BCE BOIPOCHI IK3a-
MEHAIlMOHHOI'0 OuJieTa, a TakKe Ha JIOTIOJHUTENIbHbIE BOIIPOCHI, CIIO-
co0€H CaMOCTOSITENIbHO pelIaTh CI0XKHbIE 3a]1a4l JUCIUILIMHBI

Xopomo, MpoABUHYTHIN

CryneHT TBepAO 3HAET MPOrpaMMHBII MaTepual, 'paMOTHO €ro u3Jja-
raer, He JIOIYCKaeT CYIECTBEHHbIX HETOYHOCTEH B OTBETE, 10CTATOU-
HO IIOJIHO OTBETHJI Ha BOIIPOCHI 9K3aMEHAI[IOHHOIO OMjeTa U J0MoJI-
HUTEIIbHBIE BOIIPOCHI, CIIOCOOEH CaMOCTOATENIBHO pellaTh CTaHAapT-
HbI€ 33/1a4¥ JAUCLUHUIIIIMHbBI

CryneHT nokasall 3HaHME TOJBKO OCHOB IPOTrPAMMHOIO MaTepuala,
YCBOMJI €T0 MOBEPXHOCTHO, HO HE JIOIyCKaJl IPyObIX OMIMOOK WU He-

Y 1OBIIETBOPUTENBHO, .

HOpOroBbiii TOYHOCTEH, TpeOyeT HABOSAIINX BOMPOCOB /IS MIPABUILHOTO OTBETA,
HE OTBETHJI Ha JIOTIOJIHUTEIIbHBIE BOMPOCH, CIIOCOOCH peliaTh CTaH-
JTApTHBIC 33/1a4W JUCITUTUINHBI C TIOMOIIBIO TTPETIOaBATEIIs

HeynosnerBopurenshno, | CTyneHT HE 3HAaET OCHOB MPOTPAMMHOIO MaTepuaia, OMyCcKaeT Tpy-

KOMIIETECHIIUS HE Oble OmMMUOKM B OTBETE, HE CIIOCOOCH peIlaTh CTaHAAPTHBHIC 3aJayu

OCBOEHA JUCLMIUIMHBI Ja)Ke ¢ TOMOUIbIO IPENoAaBaTess

Kpumepuu OYEHKU YCMHO20 onpocda.

OneHka, ypoBEeHb
OCTHIKEHUS
KOMIIETEHIINH

Onucanue KpuTepuen

3auTeHo, BHICOKUI

CryneHT AeMOHCTPHUPYET YBEPEHHOE 3HAHME MaTepuaja, YeTKO BBbI-
pakaeT CBOIO TOUY 3pEHUS MO paccMaTpUBaEMOMY BOIIPOCY, MPUBOIS
COOTBETCTBYIOILIHE TPUMEPHI

3auTeHo, MPOIBUHYTHIN

CryneHT JeMOHCTpUpPYET YBEpEHHOE 3HAaHUE MaTepuaia, HO JIOIycKa-
€T OTJIeJIbHBIE TIOTPEIIHOCTH B OTBETE

3auTeHo, MOPOTOBBIH

CTyneHT IeMOHCTPUPYET CYIIECTBEHHBIC MPOOEThl B 3HAHUSAX MaTe-
puana, I0MyCKaeT OIIMOKU B OTBETaX

He 3auteno,
KOMIICTCHIIUS HE
OCBOCHA

CTyneHT HeMOHCTpUpYeT HE3HaHUE MaTepHuaia, JOMyCKaeT TpyoObie
OIITMOKU B OTBETAX
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Kpumepuu OUYECHKU mecnoe.

OneHka, ypoBEeHb
IOCTHIKEHUS
KOMIIETEHIINH

Onucanue KpuTepuen

OTIMYHO, BHICOKHM

Copep:xaHue npaBUIbHBIX OTBETOB B TecTe He MeHee 90%

Xopomuo, NpoABUHYTHIN

Copep:xaHue NpaBUIbHBIX OTBETOB B TecTe HE MeHee 75%

Y IOBIETBOPUTEIIBHO,
MMOPOTOBBII

Copep:xaHue npaBUIbHBIX OTBETOB B TecTe He MeHee 50%

HeynosnerBopurensHo,
KOMIIETEHIIUS] HE OCBOEHA

Conep:xaHue npaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpumepuu oyenxu pewenus 3a0au.

OneHka, ypoBeHb
OCTHIKEHUS
KOMIIETEHIINH

Onucanue KkpuTepuen

3auTeHo, BHICOKUN

CTYJICHT YBEPCHHO 3HACT METOJAUKY U AJITOPUTM PCIICHUA 3aaa4u, HEC
AOITYCKacT oImuOOK IIpU €€ BLITIOJTHCHUH.

3auTeHo, MPOIBUHYTHIH

CTyneHT B 1I€JIOM 3HAeT METOJIMKY W aJTOPUTM PEIICHUS 3a/a4uu, He
JOTTYCKAeT IPyObIX OMMOOK IIPH €€ BBHITTOJTHCHUH.

3auTeHo, MOPOTOBBIH

CTYJICHT B IOCJIOM 3HACT MCTOAMKY U aJITOPUTM PCIICHUA 3aaa4u, 10-
IIyCKacT omunoOoK IIpru €€ BBIIIOJIHCHUHU, HO CIoco0eH HCIIPAaBUTb UX
ITpH IOMOIIIX IPEIoJaBaTECIIA.

He 3auteno, CryneHT He 3HaeT METOJUKY U aJiITOPUTM PEIICHHUs 3ajauu, T0IyCcKa-
KOMIIETCHITUS HE eT rpyOble OUIMOKH MPU €€ BBINOJIHEHUHU, HE CTIOCOOEH MCHPAaBUTh UX
OCBOEHA IIPY MIOMOIIY IPETOAABaTEIS.
5.3. MaTepuaJbl AJi51 OLEHKH JOCTHKEHUSI KOMIIeTeH Uil
5.3.1. OneHo4YHbIe MaTePHAJIbI IPOMEKYTOYHON aTTEeCTAllUH
5.3.1.1. Bonpocsl K 3K3aMeHY
Ne Conaepixanue Kowmme- UK
TeHIUs
I | Kparkas ucropust pazputus Hayku «lmapaBmuku». Ponb pyc- |  OIIK-4 34
CKUX M COBETCKUX YUCHBIX B Pa3BUTHHU TUIAPABIHKH.
2 | Cunbl, nedcTByOIIME HA XUAKOCTh. Dusnueckue cBoiictBa ka- |  OIIK-4 34
MEJIbHBIX KUJIKOCTEN. EMHULIBI H3MEpEHHs.
3 | YcnoBus miuaBydecTH, 3aKkoH Apxumena. OIlIK-4 34
4 | YpaBuenue bepHymnu i 3nemMeHTapHOU CTpyiku uaeanvHolt |  OIIK-4 34
KHUJIKOCTH.
5 | Kakue otnuuuTenbHble OCOOEGHHOCTH JIaMUHApHOTO pexkuma | OIIK-4 34
JIBYDKEHUS JKUAKOCTH B TpyOax.
6 | Kakumu xapakTepHbIMU OCOOEHHOCTAMHU oTiaudaercs TypOy- | OIIK-4 34
JICHTHBIA PEKUM JIBWYKCHUS )KUJKOCTH B TPYOaX.
7 | Uto noHnMaeTrcs noJi "MECTHBIM COITPOTUBJIEHUEM". OIlIK-4 34
8 | Kak onpenenuts BennunHy ko3¢ duiineHTa MECTHOIO CONPOTHB- OIlIK-4 34
JICHUSL.
9 | Kakue ypaBHEHUS] IPUMEHSIIOT IPU pacyeTe TPYOOIIPOBOIOB. OIlIK-4 34
10 | Kakue BUIbI CKATHS UMEIOT MECTO MPU UCTCYEHUH JKUIKOCTH U3 OIIK-4 34
OTBEpCTHSI.
/1 | B xakux ciydasx B Tpy0ax UMeeT MECTO T'MJpaBINYEeCKUN yrap. OIlIK-4 34
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12 | Kak onpenenuTs CKOPOCTh PACIIPOCTPAHEHUS] YAAPHON BOJIHBI. OIlIK-4 34
13 | Kak onpenensitorcs pacdeTHbie (pacxoabl B TpyoonpoBoae ¢ He- |  OITK-4 34

MPEPHIBHBIM TyTEBBIM PACXOJ0M BOJIBI.
14 | Yto Takoe AMKTYIOUIasi TOYKa CETH. OIlIK-4 34
15 | ns gero HeoOxoauMa pabouas XxapaKTepUCTHKa IeHTpobOexHo- | OITK-4 34

ro Hacoca.
16 | Kak ompenensitoTcsl mojladya U MOLIHOCTh Hacoca, paboTtatomero |  OIIK-4 34

Ha CETh.
17 | Kak perynmupyercst mogada eHTpoOEKHOTO Hacoca. OIIK-4 34
18 | IlpeumyniecTBa U HEAOCTATKU THPOIPUBOJIA. OIlIK-4 34
19 | Kimaccudukanus cuctem BOJOCHAOKEHHUS. OIlIK-4 34
20 | TpeGoBaHuUs K KaU€CTBY BOJIbI JUIS C/X BOJIOCHAOKEHHUSL. OIlIK-4 34

5.3.1.2. 3aga4u K 3K3aMeHy
Komme-

Ne Coaepixanue — NIAK
I | 3amaua 1. OnpenenuTs NPUBEICHHYIO MHE30METPUIECKYIO BhIcOTY |  OITK-4 V5, H5

hy MOAHATHS TIPEeCHOW BOIBI B 3aKPHITOM IbE30METpe (COOTBET-

CTBYIOIIYIO a0COIOTHOMY THIPOCTATHYECKOMY JIaBJICHHUIO B TOUKE

A), ecnu mokazaHUe OTKPBITOro Ibe3omeTpa h mpu atmocpepHom

TaBIICHUH Pyr PACCTOSHUS OT CBOOOIHOW MOBEPXHOCTH KHUIKOCTH B

pesepByape 10 Touek A u B coorBercTBeHHO h) 1 hy,

Hcxonubie nanHble:
h=0,7 m; | Pam
hy=0,2 m. Y

2 | 3amaua 2. OmnpenenuTb MpU aTMOCPEPHOM JABICHHUH DPar BbICOTY |  OIIK-4 V5; H5

hy nonusaTus pryru B nuddepeHmaibHOM MaHOMETPE, TOACOE -
HEHHOM K 3aKpHITOMY pe3epByapy B TOuke B, 4acTW4HO 3amoJiHeH-
HOMY JMCTHJUTUPOBAHHOHN BOJIOH, €Cii riIyOnHa MOTPYKEHUS TOY-
K A OT cBOOOJHOW TMOBEPXHOCTH pe3epByapa h;, mpuBeacHHas
MBE30METPHUECKAsl BBHICOTA TOIHATHS BOJBI B 3aKPBITOM IhE30-
MeTpe (COOTBETCTBYIOIIAas aOCOJIOTHOMY THIPOCTATHUYECKOMY
JABJICHUIO B TOUke A) hy

WcxonHble TaHHBIE: .
h]:0,3 M., P0’=0
hy=11,7 m.
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3

3agaua 3. I1ln1r030B0o€ OKHO 3aKpBITO UIUTOM TPEYroJibHOM (HOpMBbI
IIUPUHON a. 3a MUTOM BOJBI HET, a TITyOMHA BOJIBI MEpe]] HUM —
h; nmpu 3TOM ropu30HT BOJBI MEpe] UIUTOM COBIIAJAET C €ro Bep-
muHOU. OnpenenuTh CUily THAPOCTaTUYECKOTO JIABJICHUS U MOJI0-
JKCHHC LICHTPA JaBJICHHWA HA IIUT.

WcxonHble TaHHBIE: QL
h1=6 m; ————

-

1
1

77777772 TTT l
' w7 [.._O’_,J

a=2 M; — A4
ho=11,7 m. k-

V220 2

OIlIK-4

V5, H5

3agauya 4. [lnockuil kBajpaTHBIA IIUT LIMPUHON b yCTaHOBIIEH C
YTJIOM HAaKJIOHA K TOPU3OHTY a. [ myOuHa BObI mepes IUToM — h
3amuThel — hy. OnpenenuTs cuity abCOMOTHOTO THAPOCTATHIECKO-
T'0 JaBJICHHS U IICHTP JABJICHUS KUAKOCTH Ha IIUT.

HUcxoaursie maHHbIE:
h1:8 M;
h2:2 M;
b=4 wm;
0=45 °.

ST 7D

OIlIK-4

V5, H5

3amaum 5. K oTkpbITOMYy pe3epByapy € paBOil CTOPOHBI TOICOSUHEH
KOPOTKUI CTaJIbHOW TPyOONPOBOJ, COCTOSIIMM U3 JBYX Y4acTKOB JUIH-
HoW h; u hy, muamerpamu d; u d> n cHaGXEHHBIN KpaHOM, KOX(PPUIEHT
COIIPOTHBIIEHHSI KOTOPOIO &, McTeuenue Bozpl Temneparypoit £ =10°C
TIPOMCXOJIUT TI0 KOPOTKOMY TPyOOTIpoBOIY B atMocdepy IMOJT IOCTOSH-
HbM HariopoMm Hj. C neBoii cTOpoHBI NMpUCOEIMHEH BHYTPEHHUM IH-
TMHAPUYECKU Hacanok (Hacanok boppa) mmamerpom dy m gymHOM [,
=5d, ¢ koadurmenTom pacxosia HacaaKa [y UCTCUECHHUE MPOUCXOIUT
TIpH Pa3HOCTH YPOBHEH B pe3epByapax H.

Onpenenuts:

1. ckopocTts v 1 pacxoa Q BbITEKaeMOW BOJIbI U3 KOPOTKOTO TPYOOIIpo-
BO/Ia, pacxo]l yepe3 HacaJloK Qy.

HUcxoaursie maHHbIE:
=5 m; ¥ QH — ::,A {, ty
=12 w; et

di=2%107 m;

d,=1%107 m;

dg=1*107 m;

H=2,5 m;
up=0,71;

Ep=3.

OIlIK-4

V5, H5
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3amaua 6. K 3akperromy pesepByapy, Ha CBOOOIHON MOBEPXHOCTH KO-
TOPOTO JICHCTBYET MAaHOMETPHYECKOE JIaBJIeHNE P,, C TIpaBOi CTOPOHBI
TIO/ICOC/TMHEH YYT'yHHBIN TPYOOIPOBO TIEPEMEHHOTO CEYCHHS C JiHa-
Metpamu d; u dr. Ha niepBoM ydacTke JUIMHOM /; YCTAHOBJIEH BEHTHIIb,
K03(h(HUIMEHT CONPOTHUBIIEHHSI KOTOPOTo &. BTopoii yuactok mmwHoiM /[,
3aKaHYMBACTCS COIUIOM JAuaMeTpoM d.~= d; ¢ kodduimeHTom compo-
tuBieHus £=0,06 {koapduimeHT cxarus CTpyrd Ha BBIXOJIE U3 COILIA
e=1). C neBOil CTOPOHBI HAXOAWTCS 3aTOIUICHHBI KOHHMYECKU CXOJIs-
IIMIACST HACA/IOK C MAMETPOM BBIXOJIHOTO cedeHus d, MCTeUeHHe U3 KO-
TOPOTO MPOUCXOIUT IPU MOCTOSHHON pazHocTH ypoBHeW H u koaddu-
IIUEHTOM pacxoja L.y 1 JumHoH /, =5d,,. TpyOorpoBoa 1 HacaI0K MoI-
coemrHeHbI Ha TmyonHe Hy temmieparypa Bop! t=+10°C.

Onpenenuts:

1. CxopocTb rcTedeHus Ve U pacxo]] Q. BHITEKAOLIEeN U3 COTLIa BOL.

2. Pacxos BoJIbI uepe3 3aTOIIeHHbIN HacasloK Q.

HcxonHble JaHHBIE: M
1]:12 M., ﬂ
el 1 A=

12:2 M;-z AL dy dy
d;=1,2*10" m; T f

_ 2 I R
d2_2,5*10 M, .A‘_y“;?:_“‘ — ;_.v =
3 i

{

(o)

o

_

N

N

dy=1,2%107 m; B
Hi=2,5 m; =
Hy=8.5 M: )
Py=400 M;
up=0,944;

&_,324.

OIlIK-4

Y5; H5

5.3.1.3. Bonpocel K 3a4€eTy € OLEHKOMH
«He npedycmompeny.

5.3.1.4. Bonpochl k 3aueTy
«He npedycmompen .

5.3.1.5. [lepeyenb TeM KYpCOBBIX IPOEKTOB (pPadoT)

«He npedycmompen».

5.3.1.6. Bonpocel K 3a11MTe KypPCOBOIo NMpoeKTa (padorhi)

«He npedycmompen».

5.3.2. OneHo4YHbIe MaTePHAJIbI TEKYLIET0 KOHTPOJIA

5.3.2.1. Bonipochl TeCTOB

Conepxanue

Kommne-
TeHI A

UK

YacTth nepuMeTpa >KMBOTO CEUEHUsI, OTpAaHUUEHHAs TBEPIbIMU
CTEHKaMH Ha3bIBaeTCs

a) MOKpBIH MEpUMETP;

0) mepuMeTp KOHTAKTA;

B) CMOUYEHHBIH MEPUMETP;

I') TUAPABINYECKUN IEPUMETP.

OIlIK-4

34
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O0BeM XKUAKOCTH, MPOTEKAIOIINM 32 €IMHUILY BPEMEHH Uepe3
KUBOE CEUEHHUE HA3bIBAETCS

a) pacxoJI MOTOKa;

0) 00BEMHBII MOTOK;

B) CKOPOCTb IOTOKA;

I') CKOPOCTb pacxo/ia.

OIlIK-4

34

OTHoOIIEHNE pacxo/1a )KUAKOCTH K IUIONIA N )KUBOTO CEUCHUS
Ha3bIBACTCS

a) CpeTHUN Pacxo]] MOTOKA KUJIKOCTH;

0) cpenHsisi CKOPOCTh MOTOKA,

B) MaKCHMaJbHasi CKOPOCTb TIOTOKA,

I') MUHUMaJIbHBIN pacxoJi MOTOKA.

OIlIK-4

34

OTHoOlLIIEHHUE )KUBOTO CEUEHUSI K CMOYEHHOMY IIEpUMETPY Ha3bl-
BaeTcs

a) rupaBiIuvecKasl CKOPOCTb MTOTOKA;

0) TUIPOIMHAMUYECKHI PacXo/1 MOTOKa,;

B) pacxo]i MOTOKa;

I') TUAPABINYECKUH paJnyc MOTOKA.

OIlIK-4

34

Ecnu npu 1BM>KEHUH )KUAKOCTH B IAHHOM TOYKE pycia JaBJICHHUE
U CKOPOCTh HE U3MEHSIOTCS, TO TAKOE JBUKEHHE HAa3bIBAETCS

a) YCTaHOBHBIIIEMCSI;

0) HEYCTaHOBHUBIIIEMCS;

B) TypOyJIEHTHBIM YCTaHOBHUBIINMCS;

I') JaMMHapHBIM HEYCTaHOBUBILIEMCSI.

OIlIK-4

34

JIBY>KEHUE, TIPU KOTOPOM CKOPOCTh M JAaBJICHUE U3MEHSIOTCS HE
TOJIBKO OT KOOPJMHAT MPOCTPAHCTBA, HO M OT BPEMEHHU Ha3bIBa-
eTcs

a) JaMUHApPHBIM;

0) cTallMOHApHBIM;

B) HEYCTAaHOBUBIINMCS;

I') TypOYJIEHTHBIM.

OIlIK-4

34

Pacxon noroka o0o3HavyaeTcs JaTUHCKOW OyKBOM
a) Q;
0)V;
B) P;
r) H.

OIlIK-4

34

Cpennsisi CKOpOCTh IOTOKA 0003HaYaeTCs1 OyKBOM
a) %

0)V;

B) V;

) O.

OIlIK-4

34

Kupoe ceuenne 0603Ha"vaeTCst OyKBOM
a) W;

0) n;

B) O;

r) Q.

OIlIK-4

34

10

[Ipu HeycTaHOBHBILIEMCS ABUKEHUU, KPUBAs, B KaKJI0M TOUKE
KOTOPOU BEKTOPA CKOPOCTH B JAHHBI MOMEHT BPEMEHHU HAIIPaB-
JIEHBI TI0 KacaTeJIbHOW HA3bIBACTCS

a) TPaeKTOpUs TOKa;

0) TpyOKa TOKa;

OIlIK-4

34
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B) CTpy#iKa TOKa;
I') JJUHUS TOKA.

11

TpyOuaTast HOBEepXHOCTh, 0OOpa3yemasi JIMHUSIMH TOKa ¢ OeCKo-
HEYHO MaJIbIM HOINEPEUHBIM CEYEHHEM Ha3bIBAETCS

a) TpyOKa ToKa;

0) TpyOKa MoToKa,

B) JIMHUS TOKa;

I') 3JIeMEHTapHas CTpyHKa.

OIlIK-4

34

12

DneMeHTapHas CTpyHKa - 3TO

a) TpyOKa NOTOKA, OKPY)KEHHAsl IMHUSAMU TOKa,

0) yacTh MOTOKA, 3aKJIFOUCHHAsI BHYTPU TPYOKU TOKA;
B) 00b€M MOTOKA, IBUXKYLIUICS BIOJb JIMHUU TOKA;

I') Hepa3pbIBHBII MOTOK C MPOU3BOJBHOM TPACKTOPHEH.

OIlIK-4

34

13

Teuyenue KUIAKOCTH CO CBOOOTHON MOBEPXHOCTHIO HA3BIBACTCS
a) YCTaHOBHBIIICECS;

0) HamopHOE;

B) O€3HANIOPHOE;

) cBOOOHOE.

OIlIK-4

34

14

Teuenne xuaKocT 6€3 CBOOOIHOM MOBEPXHOCTH B TPYOOIIPOBO-
JlaX C IMOBBIICHHBIM WJTH TIOHWKCHHBIM JIaBJICHUEM HA3bIBACTCS
a) 6e3HANOpHOE;

0) HamopHOE;

B) HEYCTaHOBUBIIIEECS,;

) HeCBOOOTHOE (3aKpBITOE).

OIlIK-4

34

15

VYpaBHenue bepHyinu 15 U1eanbHOM )KUIKOCTA UMEET BU]T

2 2
. v = v
a); o 4 B B v

2z pE 2z pE

2 2
&) Zl+i+izzz+i+ﬁ+zh;
PE 2z P 2z
2 2

B) Zl+i+u_1=zg+i+u—2;l
£2 0 22 £ 2g
2 2
r) Zl+i+oal—=22+ﬁ+052—-
Pg 2z [&F=4 2g

OIlIK-4

34

16

VYpaBHenue bepHyiuu 115 peaabHOM )KUAKOCTA UMEET BU]T

2 2
pg 2z pg 2g
2 2
6)z’l+i+i=zg+i+ﬂ+ f1»
pg 2g pg 2z

2 2

B) 31+j+&lu_1=32+§+%2+z;1;
2z PE 1z PE
2 2

r) zl+i+mlu—1=zz+i+mzﬂ+2h-
Pg 2z Pg 2g

OIlIK-4

34

17

Unen ypaBHenus beprHymin, 06003HadaemMbiii OyKBOH Z, HAa3bIBa-
eTcst

a) TEOMETPUIECKOMN BBICOTOM;

0) MbE30METPUIECKOI BHICOTOM;

B) CKOPOCTHOM BBICOTO;

I') IOTEPSHHOM BBHICOTOM.

OIlIK-4

34
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F

Ysten ypaBHeHus: BepHysuii, 0003HaYaeMblii BRIpaKeHHEM P&
Ha3bIBaeTCs

a) CKOPOCTHOM BBICOTOM;

0) reoOMEeTPUIECKOM BBICOTOM;

B) [Ib€30METPUUYECKOM BHICOTOM;

I') IOTEPSHHOM BBHICOTOM.

OIlIK-4

34

19

2
=]

e
Usnen ypaBHeHus: bepHymninu, 0003HauaeMblii BhIpa)KEHUEM 2z
Ha3bIBaeTCs

a) Tb€30METPUIECKOMN BHICOTOM;

0) CKOPOCTHO BBICOTOI;

B) T€OMETPUUYECKOM BBICOTOM;

') TAKOTO WICHA HE CYIIECTBYET.

OIlIK-4

34

20

VYpaBHenue bepHymiu Uit 1ByX pa3iHuHbIX CEYEHHM MOTOKa
JlaeT B3aUMOCBSI3b MEXY

a) IaBJICHUEM, PacX0/10M U CKOPOCTbIO;

0) cKopoCThIO, naBieHueM u koddduruentom Kopuosmica;
B) JIaBJICHUEM, CKOPOCTbIO U FT€OMETPUUECKON BBICOTOIM;

I') FEOMETPUYECKON BBICOTOM, CKOPOCTHIO, PACXOJIOM.

OIlIK-4

34

21

Koadppunuent Kopronuca B ypaBHeHuu bepHynnu xapakrepu-
3yer

a) peXXUM TEUEHUS KUJKOCTH;

0) cTeneHb rupaBInYecKOro COPOTUBIEHHS TPYOOIIPOBO/Ia;
B) U3MEHEHHE CKOPOCTHOTO HAIOPa;

I') CTENIEHb YMEHBIIEHHS YPOBHS MOJIHOM SHEPruu.

OIlIK-4

34

22

[Tokazanue ypoBHs kuaKoCTH B TpyOke [1uTo oTpaxaer

a) pa3HOCTh MEX/Iy YPOBHEM ITOJTHOM U MHE30METPUUECKON
SHEPTHeH;

0) U3MEHEHNE TbE30METPUUYECKON SHEPruy;

B) CKOPOCTHYIO SHEPI'HIO;

I') YpOBEHb NOJIHOM SHEPruu.

OIlIK-4

34

23

[ToTepsiHHas BpICOTA XapaKTEPU3YET

a) CTeTICHb U3MECHEHUS JaBJICHUS;

0) CTENeHb COMPOTUBIICHUS TPYOOTIPOBOIA;

B) HaIlpaBJIEHHWE TEYCHUS )KUIAKOCTH B TPyOOIIPOBOJIC;
') CTETICHh U3MEHEHHS CKOPOCTH KUIAKOCTH.

OIlIK-4

34

24

JInHeliHbIE TOTEPU BBI3BAHBI

a) CUJIOM TPEHUSI MEXIY CIOSIMU SKUJIKOCTH;
0) MECTHBIMU CONPOTUBIICHUSIMU;

B) JUIMHOW TpyOONpOBOA;

T') BI3KOCTBIO KUKOCTH.

OIlIK-4

34

25

MecTHbIE IOTEPU SHEPTUH BBI3BAHBI

a) HAJTMYMEM JIMHEHHBIX COMPOTUBIICHU;
0) HaJTMYKUEeM MECTHBIX COIIPOTUBIICHHUI;
B) MaccoM JBUKYIIEHCS KUIKOCTH;

I') HHEPIMEN TBUKYIIEHCS JKUIKOCTH.

OIlIK-4

34

26

Ha ygactke TpyOompoBoIa MEXIY ABYMS €TI0 CCUCHHUSIMH, JUIS
KOTOPBIX 3aIHCAaHO YpaBHEHNE bepHyu MOKHO YCTaHOBUTH
CIICAYIOIINE THIPOIIEMEHTHI

a) GuIBTP, OTBOM, THAPOMOTOP, TP Y30D;

OIlIK-4

34
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0) kpaH, KOH(Y30p, ApOCCceb, HACOC,

B) hunbTp, KpaH, 1udpdy3op, KOJIEHO;
I') THAPOLMIIMHAP, APOCCEb, KJlallaH, COILIO.

27 | Anst u3sMepeHus CKOPOCTH MOTOKA MCIIOIb3yeTCs OIlIK-4 34
a) Tpy6Oka IluTo;
0) mpe30MeTp;
B) BUCKO3UMETP;
r) TpyOka Bentypu.
28 | Anst u3mepeHus pacxo/ia )KHUAKOCTU UCIOIb3yeTCs OIlIK-4 34
a) TpyOka IluTo;
0) pacxomomep Iluto;
B) pacxonomep Benrtypu;
I') IbE30METP.
29 | YcraHoBuBILIeECs IBKEHUE XapaKTEPU3YETCsl ypaBHEHUSIMU OIlIK-4 34
av=1fxy21);P=0XYy, 2)
oy=1xvy,z1t); P=0%,y, zt)
BV =1(X,y,2); P=0(X,y, 7, t)
v =1fx, y, 2); P = 9(x, y, 2)
30 | Pacxon motoka u3mMepsieTcs B CIEAYIOMMNX eIUHUIAX OIIK-4 34
a) M3
0) m?/c;
B) M’ C;
r) M%/c.
31 | dnsa nByx cedyeHuil TpyOoIpoBoja U3BECTHbI BeauuuHbl P1, vl, OIlIK-4 34
z1 u z2. M0o>HO 11 onpenenuTs nasiienne P2 n ckopocts noro-
Ka v2?
a) MOXHO;
0) MO>KHO, eciu u3BecTHBI quametpsl d1 u d2;
B) MOHO, €CITM U3BECTEH AUaMeTp TpyobompoBoaa dl;
I') HEJb34.
32 | HeycranoBuBIIEeCs ABMKEHUE )KUIKOCTH XapaKTepU3yeTCst OIlIK-4 34
yYpaBHEHHEM
a)v=1(x,y,2); P=0(x,y, 2)
oy =1x,y,2; P=0x,y,zt)
B =1(X,y, 7 t); P=0(x, y, z, t)
N=1{xv,z1);P=0X,Yy, 2)
33 | 3nauenue korpdunuenta Kopuonuca s namunapaoro pexuma | OIIK-4 34
TBYKEHUS JKUAKOCTH PAaBHO
a) 1,5;
0) 2;
B) 3;
r) 1.
34 | 3nauenue kod3pdurnmenta Kopuomnmca mist TypOyaeHTHOTO pe- OIIK-4 34
KMMa JIBIKCHUS JKUIKOCTH PaBHO
a) 1,5;
0) 2;
B) 3;
r) 1.
35 | Ilo mepe nBMXKEHUS )KUAKOCTA OT OAHOTO CEYEHHUS K IPYroMy OIIK-4 34

IIOTEPSHHBIN HAOP
a) YBEITMYMBACTCS;
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0) yMeHbIIIaeTcs;
B) OCTAETCs IOCTOSTHHBIM;
T') YBEJIMYUBACTCS NIPHU HAJTMYUU MECTHBIX COTIPOTHBIICHUH.

36 | 'uppaBnuueckoe CONMPOTUBIECHUE 3TO OIlIK-4 34
a) COPOTHUBIIEHHUE KUJKOCTU K U3MEHEHHUIO (POPMBI CBOETO pycC-
na;
0) cCONpOTHUBIIEHUE, IPENATCTBYIOLIEE CBOOOJHOMY IIPOXOTY
KHUJIKOCTH,
B) CONPOTHUBIIEHUE TPYyOOIIPOBOIa, KOTOPOE COMPOBOKAAETCS
MOTEPSIMH SHEPTUH JKUIKOCTH;
') COIPOTHUBIIEHNE, IPU KOTOPOM IaJaeT CKOPOCTh JABHKEHUS
KUJKOCTH TI0 TPYOOTIPOBOY.
37 | Uto sABISAETCA NCTOYHUKOM IOTEPh SHEPTHUH JIBHKYILEUCS KHI- OIlIK-4 34
KocTu?
a) TUIOTHOCTB;
0) BSI3KOCTb;
B) pacxo/i XKHUJIKOCTH;
') "3BMEHEHNE HAIPaBJICHUS JIBIKCHUSI.
38 | Ha xakue BUbI I€ASATCS TUAPABINYECKIE COPOTUBICHUS? OIlIK-4 34
a) TMHEWHBIC ¥ KBA/IPATUIHEIC,
0) MECTHBIE U HEJIMHEHHbIE;
B) HEJIMHEWHBIE U JIUHEHHBIE;
') MECTHBIE U JINHEIHBIE.
39 | Bauser nu pexxuM ABUKEHUS KUIKOCTH HA TUIPABIUYECKOE CO- OIlIK-4 34
MIPOTHBIICHUE
a) BIIUSIET;
0) HE BIIUAET;
B) BJIMSIET TOJIBKO IIPHU OMPENIEIICHHBIX YCIOBUSIX;
T') IpY HATMYAN MECTHBIX THAPABINYECKUX CONPOTHUBIICHUN.
40 | JlamuHapHBIN PEXKUM IBUKEHUS KUIKOCTH ITO OIlIK-4 34
a) peXHM, IIPU KOTOPOM YaCTHUIIbI KUAKOCTU NEPEMEIIAIOTCS
0ECCHCTEMHO TOJILKO Y CTEHOK TpyOOIIpOBO/Ia;
0) pexuUM, IpU KOTOPOM YaCTHIIbI )KMJIKOCTH B TPyOOTIpoOBOIE
IEePEMEIAIOTCS OECCUCTEMHO;
B) P&XKHM, TIPU KOTOPOM KHJIKOCTh COXPAHSET OMPEACICHHBIN
CTPOM CBOMX YACTHII;
T) PEXKUM, ITPA KOTOPOM YACTHIIBI KUIKOCTH JBUTAIOTCS T10-
CJIOMHO TOJIBKO Y CTEHOK TpyOOIIpOBOa.
41 | TypOyneHTHbIN PEeKUM JABWKEHUS KUAKOCTU ITO OIlIK-4 34
a) peXHM, IIPU KOTOPOM YaCTHUIIbI KUAKOCTU COXPAHSAIOT OIIpe-
JIeJIEHHBIN CTPO (ABMXKYTCS MTOCIIONHO);
0) pexuM, IPU KOTOPOM YaCTHUIIbI )KUIKOCTHU IIEPEMEIIAIOTCS B
TpyOOIIpOBOIe OGECCUCTEMHO;
B) P&XKHM, TIPH KOTOPOM YaCTHUIIBI )KUKOCTH JIBUTAIOTCS KaK I10-
CJIOMHO TaK U 0€CCUCTEMHO;
T') PEXKUM, ITPA KOTOPOM YACTHIIBI KUIKOCTH JBUTAIOTCS T10-
CJIOMHO TOJIKO B LIEHTPE TPYOOIIPOBOJIA.
42 | Ilpu kaKoM pexumMe JIBHKEHUS )KUJIKOCTH B TPyOOIIpoBOie OIlIK-4 34

MyJbCAIUsl CKOPOCTEH U JaBICHUM HE IPOUCXOAUT?
a) MpU OTCYTCTBUU JBUKEHUS KUJKOCTH;

0) Mpu CIIOKOHHOM;

B) IIpU TYpOYJIEHTHOM;




Crpanuna 24 u3 40

T') 1P JIJAMUHAPHOM.

43

[Ipu xakoM pexume IBHKEHUS )KUJIKOCTH B TPyOOIIpOBOIE
HabJ01aeTCs MyJbcalksi CKOPOCTEN U AaBJIEHUN B TpyOOIIPOBO-
ne?

a) P JJTaMUHAPHOM;

0) Mpu CKOPOCTHOM;

B) IIpU TypOYJIEHTHOM;

I') IPY OTCYTCTBUU JBUKEHUSI HKUIKOCTH.

OIlIK-4

34

44

[Ipu namuHapHOM JBMIKEHHH JKUJIKOCTH B TPYOOIIPOBOIE
HaOIIOAAIOTCS CIAEAYIOIINE SIBJICHUS

a) MyJnbcalus CKOPOCTEH U JTaBJICHHUIA;

0) OTCYTCTBHE MYyJIbCAIUUA CKOPOCTEH U TABJICHUI;

B) IMyJIbCAIIMSI CKOPOCTEH U OTCYTCTBHUE MYJbCALIUN JIABJICHU;
T') MyJIbCAIMs JABJICHUN U OTCYTCTBUE ITYJIHCAIIUU CKOPOCTEH.

OIlIK-4

34

45

[Ipu TypOyneHTHOM JBUKEHHUH KUIKOCTU B TPYOOIIPOBO/IE
HaOIOAAIOTCS CIAEAYIOIINE SIBJICHUS

a) MyJbcalus CKOPOCTEH U JTaBJICHHUIA;

0) OTCYTCTBHE MYyJIbCAIUUA CKOPOCTEN U TABJICHUI;

B) ITyJIbCAIlUsl CKOPOCTEH U OTCYTCTBHE MYJIbCALIUU JABJICHUN;
T') MyJIbCAIUs JABJIEHUN U OTCYTCTBUE ITYJIHCAIIUN CKOPOCTEH.

OIlIK-4

34

46

I'ie ckopoCTh NBMKEHUS )KUIKOCTH MaKCHUMaJIbHA TIPU TYpOY-
JICHTHOM pexxume?

a) y CTEHOK TpyOOIpoBOIa;

0) B IEHTpe TPyOOTIPOBOIA;

B) MOJKET ObITh MaKCUMAaJIbHA B JIIOOOM MECTE;

I') BCE YaCTHIIbI IBHXKYTCS C OJIMHAKOBOM CKOPOCTHIO.

OIlIK-4

34

47

['e ckopocTh IBMKEHHUS )KHUIKOCTH MaKCHUMaJIbHa MTPH JIaMH-
HapHOM pexkume?

a) y CTEHOK TpyOOIpoBOIa;

0) B IEHTpe TPyOOTIPOBOIA;

B) MOJKET ObITh MaKCUMAaJIbHA B JIIOOOM MECTE;

') B HayaJie TPyOOTpoOBOIa.

OIlIK-4

34

48

Pexxum ABM>KEHUS )KUAKOCTU B TpyOOIIPOBOAE 3TO MPOLIECC
a) 0OpaTUMBIii;

0) HEOOpaTUMBIii;

B) 00paTUM MpHU MTOCTOSIHHOM JIaBJICHUH,

') HEOOpaTUM MPU U3MEHSIOLIENCS CKOPOCTH.

OIlIK-4

34

49

Uucno PeitHonpaca onpenensieTcst mo popmyiie

a)Rczua"; E)Rczud

L Y
B)Re=vd5 T)Rn::ﬂ-
U U

El

OIlIK-4

34

50

OT Kakux mapamMeTpoB 3aBUCHUT 3HaueHue uncia Pelinonbaca?

a) OT [uaMeTpa TpyOoIpoBoIa, KHHEMATHIECKOMN BA3ZKOCTH JKHI-
KOCTH U CKOPOCTH JIBUYKCHUS )KUAKOCTH;

0) OT pacxo/a *UIKOCTH, OT TEMIEPATYPHI KUIKOCTH, OT JUIUHbI
TpyOOTIpOBOIa;

B) OT IMHAMHYECKON BS3KOCTH, OT TUIOTHOCTH U OT CKOPOCTH

OIlIK-4

34
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JABYDOKCHUA XKUAKOCTH,
F) OT CKOPOCTH ABHIKCHHSA JKUJAKOCTH, OT IICPOXOBATOCTHU CTCHOK
TpyOOIIPOBO/IA, OT BSIBKOCTH JKUJIKOCTH.

51

Kputnueckoe 3nauenue uncna PeiitHoJbica paBHO
a) 2300;
0) 3200;
B) 4000;
r) 4600.

OIlIK-4

34

52

[Tpu Re > 4000 pexxuim ABMKEHUS KUIKOCTH
a) JaMUHapPHBIII;

0) MepexoIHbIN;

B) TypOYJIEHTHBIII;

I') KAaBUTAIlUOHHBIM.

OIlIK-4

34

53

IIpu Re <2300 pexxum IBUKEHUS )KUIKOCTH
a) KaBUTAI[MOHHBIN;

0) TypOyJIEeHTHBII;

B) MEPEXOTHBII;

I') JJaMUHaPHBIH.

OIlIK-4

34

54

[Tpu 2300 < Re <4000 pexum ABUKEHUS KUIKOCTH
a) JaMUHapPHBIII;

0) TypOyJICHTHBII;

B) IIEPEXO/IHBII;

I') KaBUTAllHOHHBIM.

OIlIK-4

34

55

Kasuranmsg sto

a) BO3/ICHCTBUE JIABJICHUS KUIKOCTH HA CTEHKHU TPYOOTIPOBOIA;
0) IBIKEHHE KUJIKOCTU B OTKPBITHIX PyClIaX, CBSI3aHHOE C MH-
TEHCUBHBIM NIEPEMILIMBAHUEM;

B) MECTHOE M3MEHEHHUE THAPABINYECKOTO CONPOTUBIICHNUS;

') '3MEHEHHUE arperaTHOTO COCTOSIHUS YKUAKOCTH MPU TBIKECHUH
B 3aKPBITHIX PYCJIaX, CBSI3aHHOE C MECTHBIM MMAJICHUEM JIABJICHUSL.

OIlIK-4

34

56

Kaxoit 6ykBoii rpeyeckoro andabuta o0o3HavaeTcs Kodhduim-
€HT T'UJPaBINYECKOTO TPEHUS?

a)v;

6) G

B) A;

) L.

OIlIK-4

34

57

Ha ckonbko obnacTeil nenurcs TypOyIEeHTHBIN pexXUM IBUKEHUS
pu onpeieeHuH Ko GUIMEHTa THAPABINIECKOTO TPEHHS?

a) Ha JIBE;

0) Ha Tpu;

B) Ha YETHIPE;

I') Ha OSTh.

OIlIK-4

34

58

Ot uero 3aBUCHUT KO3 (ULIMEHT TUIPABINYECKOTO TPEHUS B
nepBoi 00J1aCTH TypOYJIEHTHOTO pekuma’?

a) TOJIbKO OT uncia Re;

0) oT ynciia Re u mepoxoBaToCTH CTEHOK TPYOOIPOBOIA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOTIpPOBOAA;

) OT uncia Re, OT UITMHBI ¥ IEPOXOBATOCTH CTEHOK TPYOOTIpO-
BOJIA.

OIlIK-4

34

59

Ot uero 3aBUCHUT KO3((ULHUEHT T'HIPABINYECKOTO TPEHUS BO
BTOpPOM 001acTu TypOyJIEHTHOTO pexuma?
a) TOJIBKO OT uncia Re;

OIlIK-4

34




Crpanuna 26 u3 40

0) oT ynciia Re u mepoxoBaToCTH CTEHOK TPYOOIPOBOIA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOTIpOBOAA;

) OT uncia Re, OT UIMHBI ¥ IEPOXOBATOCTH CTEHOK TPYOOTIpO-
BOJIA.

60 | Ot gero 3aBUCUT KOIDPHUITUEHT THAPABINYECKOTO TPCHUS B TPE- OIIK-4 34
Thel 001acTu TypOyJIEHTHOTO pexuma’?
a) ToJIbKO OT uucia Re;
0) oT ynciia Re u mepoxoBaToCTH CTEHOK TPYOOIPOBOIA;
B) TOJIbKO OT IIEPOXOBATOCTU CTEHOK TPYOOIIPOBOA;
r) oT uucia Re, oT UIMHBI ¥ IEPOXOBATOCTH CTEHOK TPyOOMpo-
BOJIA.
61 | Kakue TpyObI MMEIOT HAMMEHBIITYIO a0COTIOTHYIO IIIEPOXOBa- OIIK-4 34
TOCTB?
a) Yyr'yHHBIE;
0) CTEKJISIHHBIE;
B) CTaJIbHBIE;
') MEJHBIE.
62 | YKaxuTe B MOPSAKE BO3paCTaHUsI aOCOIIOTHOM MIEPOXOBATOCTH OIIK-4 34
Martepuaisl TpyoO.
a) MeJlb, CTajlb, UyI'yH, CTEKJIO;
0) CTeKJI0, Me/lb, CTaJIb, YyT'YH;
B) CTEKJIO, CTaJIb, M€Jlb, YYT'YH;
I') CTaJlb, CTEKJIO, YYT'YH, MEIb.
63 | Yro Takoe como? OIlIK-4 34
a) mudgdy30p ¢ MIABHO CONPSDKCHHBIMU IWJIMHIPUUYESCKUMU U
KOHUYECKUMH YaCTSIMU;
0) MOCTENEHHOE CYKEHUE TPYObI, y KOTOPOTO BXOJAHOM AUaMETP
B JIBa pa3a 00JIbLIE BBIXOIHOTO;
B) KOH(Y30p C IIaBHO COMNPSKEHHBIMH LIUJIUHAPUYECKUMHU U
KOHUYECKUMH YaCTSIMU;
I') KOH(]Y30p € IUIABHO CONPSHKEHHBIMU IMJIMHAPUYECKUMU U T1a-
paboOIMYECKUMU YaCTSIMHU.
64 | YUto siBiIsIeTCS1 OCHOBHOW IMTPUYMHOM NMOTEPU HANIOPA B MECTHBIX OIlIK-4 34
TUIPaBINYECKUX COMPOTUBIICHUSIX
a) HAIM4YKEe BUXpeoOpa3oBaHUil B MECTaX U3MEHEHUS KOHPUTY-
paruu noToKa;
0) TpeHHE KUAKOCTH O BHYTPEHHUE OCTPbIe KPOMKH TPyOOIpo-
BO/JIa;
B) U3MEHEHUE HAMPaBJIEHUS U CKOPOCTHU JBMXKEHUS KUAKOCTH;
I') HIEPOXOBATOCTh CTEHOK TPYOONPOBOAA U BSI3KOCTb KUIAKOCTH.
65 | Hns gero ciyxut HoMmorpamma Konbpyka-Yaiita? OIIK-4 34
a) JUIsl OIIpe/IeTIeHUs] peXXUMa IBUKEHUS KUKOCTH;
0) i onpenesieHus KodpuueHTa noTepb B MECTHBIX COIPO-
TUBJICHUSX;
B) Ul ONIpeeNIeHUs] OTEPH HAIopa P U3BECTHOM yucie Peil-
HOJIbJICA;
r) JUlsl onpeenenns KodhduirueHTa rujpaBInyecKoro TpeHHs..
66 | C mOMOIIIBIO YETO ONPEACIIICTCS PEKUM JIBIKCHHSI )KUJIKOCTU? OIIK-4 34
a) no rpaduxky Hukypanze;
6) no Homorpamme Konbpyxa-VYaiita;
B) 1o yuciy PeiiHonbaca;
r) no gpopmyne Beiicbaxa-/lapcu.
67 | Hns ompeneneHus moTeph HAmopa CIy>KUT OIIK-4 34

a) yucno PeltHonb/ca;
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0) popmyna Beiicbaxa-/lapcu;
B) HoMorpamma KonOpyka-VYaiira;
r) rpadux Hukypanze.

68

Jlist wero ciyxxkut Gopmyia Beiicbaxa-Ilapcu?

a) s ompeneneHus uucia PeitHonbaca;

0) s onpeneneHus KodhUIMeHTa THAPABINIECKOTO TPCHHUS;
B) UIs ONpeZieNieHUs] HOTEPh HAMopa;

r) Ul onpesenenns Ko duureHTa noTepb MECTHOTO COIIPO-
THBJICHUSI.

OIlIK-4

34

69

Teopema bopaa riacur

a) MoTeps Haropa Ipy BHE3AITHOM CY)KEHHH pycja paBHA CKO-
POCTHOMY Hamopy, ONpPeJeIECHHOMY 10 CyMM€E CKOPOCTEH MEXIy
MIEPBBIM U BTOPHIM CEUEHUEM;

0) moTepsi Hanopa MpU BHE3AITHOM PacUIMPEHUN pyciia paBHa
CKOPOCTHOMY HAaIlopy, ONpeAeICHHOMY 110 CyMM€ CKOPOCTEi
MEXY MEPBbIM U BTOPBIM CEUEHHEM,;

B) IIOTEPS HAoOpa IpU BHE3AITHOM CYKEHUU pyclla paBHa CKO-
POCTHOMY Hamopy, ONpeeIEeHHOMY IO pa3HOCTH CKOPOCTEH
MEXY MEPBbIM U BTOPBIM CEUEHHEM;

I') IOTepsl HAaropa Mpy BHE3AIMHOM pacIlIMpPEHUH pyciia paBHA
CKOPOCTHOMY HAIopy, ONpeAeIeHHOMY 110 Pa3HOCTU CKOPOCTEi
MEXY MEPBbIM U BTOPHIM CEUEHUEM.

OIlIK-4

34

70

KaBuranus He cy)KUT IPUYUHON YBEIUYEHUS
a) BUOparuuy;

0) Harpesa TpyoO;

B) KIIJI runpomanius;

T') CONPOTHUBJICHHS TPYOOIIPOBOA.

OIlIK-4

34

71

['upaBnuyeckuMy MallMHAMU Ha3bIBaIOT

a) MallMHBI, BEIPa0daThIBAIOLIME SHEPTHUIO U COOOIIAOINE €€
KUJKOCTH;

0) MalIMHbBI, KOTOPbIE COOOLIAIOT MPOXOISIIEH Yepe3 HUX Ku-
KOCTH MEXaHUYECKYIO SHEPTHI0, TH00 MOIY4aroT OT )KUJIKOCTH
4yacTb SHEPTUU U NepeaatoT ee paboyrM opraHam;

B) MAIIMHBI, CIOCOOHBIE PabOTATh TOJIHKO MIPHU UX MOJIHOM IO-
I'PY’KEHUU B KUAKOCTh C COOOIIEHUEM UM MEXaHUUECKOM dHEp-
I'UH IPUBOJA;

') MaIlIMHbBI, COSTUHSIONTUECS MEXIY COO0M cUCTeMON TPyOo-
MIPOBOJIOB, [0 KOTOPBIM JIBUKETCS pabouasi ’KHUJIKOCTh, OTAAt0-
11asi SHEPTHUIO.

OIlIK-4

34

72

I'mpponiepenaya - 3To

a) cucTeMa TPyOOIPOBOJOB, IO KOTOPHIM JBUKETCS KHUIKOCTh
OT OJIHOTO THJIPOAJIEMEHTA K JPYyroMY;

0) cuctema, OCHOBHOE Ha3HAUEHHE KOTOPOIl sSIBJISIETCS Iepeiaya
MEXaHUYECKOH SHEPTUH OT IBUraTelIsl K UCIOJHUTEIILHOMY Op-
raty nocpeacTBOM pabouei )KUIKOCTH;

B) ME€XaHWYeCKas repeaada, padoTaromiasi IoCpeICTBOM JIeii-
CTBUS HA HEE SHEPTUU JIBIXKYIICICS )KUIKOCTH;

I) mepeaava, B KOTOPO# KUIKOCTh MO ACUCTBUEM TIepenaaa
JaBJICHUN Ha BXO/JIE U BBIXOJIE TUpoarniapaTa, cCooOIIaeT ero
BBIXOJJTHOMY 3B€HY JIBUKECHHE.

OIlIK-4

34

73

Hacoc, B KOTOpOM KUIKOCTH IepeMeENIaeTcs Mo 1 ACHCTBUEM
IIEHTPOOCIKHBIX CHJI, HA3BIBACTCSA

OIlIK-4

34
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a) JIONACTHOM IIEHTPOOESKHBIN HACOC;

0) ToTacTHOM 0CEBOM HACOC;

B) MOPIIHEBON HACOC HEHTPOOEIKHOTO IEHCTBUS;
r) nuddepeHnanbHbIi HEHTPOOEKHBII HacocC.

74 | OceBble HACOCHI, B KOTOPBIX MOJIOKEHUE JonacTeld paboyero Ko- OIlIK-4 34
Jieca He U3MEHSIETCS Ha3bIBAaeTCsl
a) CTaIlMOHAPHO-JIOTIACTHBIM;
0) HETIOBOPOTHO-JIOTIACTHBIM;
B) KECTKOJIONIACTHBIM;
I') ’K€CTKOBUHTOBBIM.
75 | IlopirHeBbie HACOCHI TI0 TUITY BHITECHUTENEH KIIaCCUDHUITUPYIOT OIIK-4 34
Ha
a) IUTyHXEpPHBIE, MOPIIHEBbIE U JUapparMeHHbIE;
0) IIyH)XepHble, MEMOPAaHHbIE U MTOPIIHEBBHIE;
B) MOPIIHEBBIE, KYJAUKOBBIE U AUa(parMeHHbIE;
r) nuadparMeHHbIe, JONACTHBIE U IUTYH)KEPHBbIE.
5.3.2.2. Bonpocsl 1J1s1 YCTHOr0 onpoca
Ne Conepskanue Kowmme- UK
TEeHIUs
! | 'ugpocraTuyeckoe JaBJI€HNE U €ro CBOWCTBA. OIlIK-4 34
2 | Juddepennmanpupie ypaBHeHHUs] paBHOBecus xuakoctu (ypas- |  OIIK-4 34
HeHue Diepa).
3 | OcHOBHOE ypaBHEHHUE I'MAPOCTATUKH. OIlIK-4 34
4 | Dnropsl rTUAPOCTATUYECKOTO JABJICHUS PA3IMYHOrO poja kujako- |  OIlIK-4 34
CTe Ha BEPTUKAIbHYIO U HAKJIOHHYIO CTEHKH.
5 | IloHATusA: MJIOCKOCTh CPAaBHEHUS, HAIOp, HAMOpHAs IUIOCKOCTh, | OIIK-4 34
cBOOOHAsI TIOBEPXHOCTh JKUJKOCTH. DHEepreTuueckuil (pusuue-
CKUI) CMBICI IOHSATHH.
6 | YcinoBus paBHOBECHS KUIKOCTEH B cooOmaromuxca cocynax. | OITK-4 34
3axoH [lackais u ero npakTUYecKoe NPUMEHEHHE.
7 | Cuna cyMMapHOTO JIaBJIEHUS KMJIKOCTH Ha IJIOCKUE CTEHKU. OIlIK-4 34
8 | Cuiia cyMMapHOTO JIaBJI€HUS KUJIKOCTH Ha KPUBOJIMHEHHBIE OIlIK-4 34
CTEHKH.
9 | OTHOCUTENIbHOE PAaBHOBECHOE KUJKOCTH. OIlIK-4 34
10 | I'mapaBnuka: kiaccuuKkanus ABMXKEHUN, MOHATHE O cTpyhya- | OIIK-4 34
TOM JBUKEHHUH, )KMBOE CEYEHHE U PAcXo0/ >KUJIKOCTH, IOHITHE O
CpeAaHEeN CKOPOCTH MOTOKA.
11 | I'mapaBaudeckuil, Mbe30METPUUECKON U T€OMETPUUECKUE YKIIO- OIlIK-4 34
HBIL.
12 | YpaBHEHUE HEPA3PhIBHOCTU NOTOKA. OIlIK-4 34
13 | Pexxumbl aBwkeHus xxugkoctu. Yucno Peitnonbaca u xputude- | OIIK-4 34
CKasi CKOPOCTb.
14 | luddepennmanpuble ypaBHEHUS ABWXKEHMsI W HepaspbiBHOCTH |  OIIK-4 34
MIOTOKA UJI€AJIbHOM JKUJIKOCTH.
15 | YpaBuenue bepHymiu s aneMeHTapHOM cTpyiiku Bs3kou xun- | OIIK-4 34
KocTu. ['eomerpuueckuii u Gpu3nyecKuil CMbICIL.
16 | YpaBHeHue bepHymn uis 1enoro nNoToka BOJHOM KHUJIKOCTH. OIlIK-4 34
17 | OCHOBHOE YpaBHEHHE DPABHOMEPHOrO IBMXKEHHE kuakoctu B | OIIK-4 34
TpyOax U OTKPBITBIX pyciax.
18 | JlaMuHapHBIH pEXUM JBMXKEHMs KUIKOCTH B Tpybax. BeiBon | OIIK-4 34
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dbopmynsr Jlapcu.

19 | Onpenenenue mnotepb Hamopsl B TpyOax mnpu TypOyneHTHoM | OIIK-4 34
nerokeHnn. Gopmyna [le3n.

20 | KoaduuneHT conpoTuBIE€HUS! CUCTEMBI. OIlIK-4 34

21 | Bunel cxarus u kinaccudukanus oTBEpCTUi U HacaakoB npu uc- | OIIK-4 34
TeYeHHUH KUAKOCTH. O0JIaCTH NPUMEHEHUSI.

22 | UcredyeHue KUIKOCTH Y€pe3 HE 3aTOIUIEHHOE OTBepcTHE B TOH- |  OIIK-4 34
KOW CTEHKE.

23 | Ucredyenue xKuaKocTH yepe3 00JIbLIOE OTBEPCTUE B TOHKOM OIlIK-4 34
CTEHKE.

24 | Ucreuenue yepes 3aTOMICHHOE OTBEPCTHE. OIlIK-4 34

25 | Ucreyenue XUAKOCTU IpU NEepeMEeHHOM Hamope. Bpems omo- | OIIK-4 34
POKHEHUS pe3epByapa.

26 | I'mppaBiuueckuil pacueT HAacaaKOB: ompejeneHue ckopoctu u | OIIK-4 34
Pacx0JI0B KHUIKOCTH.

27 | I'mppaBnauueckuil ynap B Tpyb6ax. Ilpupona siBnenus u mepnl | OIIK-4 34
O0pBOBI C TUIPOYAAPOM.

28 | Teopus runpasianueckoro yaapa *KykoBckoro. OIlIK-4 34

29 | B3aumopeiicTBrue Haberaromieil CTpyu ¢ HEMOABMKHOM mperpa- OIIK-4 34
JOM.

30 | BzanmopeiicTBue HaOETAIOIICH CTPYH C IOIBUKHOM MPErpaion. OIIK-4 34

31 | Pacyer kaHaJIOB M OTKPBITHIX PYCEIL. OIlIK-4 34

32 | Knaccudukanus ¥ NpuHUUI JeHCTBUS jonacTHeIX MamuH. Oc- | OIIK-4 34
HOBHBIE TIOHATHUSI Harop, nmogava, momHocTh K.II./I., o6beMHubIe
Y THJPABIMYECKHE MTOTEPH.

33 | OcHOBHOE ypaBHEHUE JIONACTHBIX MAIIIUH. OIlIK-4 34

34 | XapakTepucTUKU LEHTPOOEKHbIX HAcocoB pabouasi, yHusep- | OIIK-4 34
caJibHas, Oe3pazmepHast

35 | Pabouas Touka u pabouunii yuacTOK Hacoca. OIlIK-4 34

36 | OCHOBBI TEOPUU THIPABIUYECKOTO OJ00USI. OIlIK-4 34

37 | Kpurepuu nonobust Hetotona, PeitHonbaca, @pyna. OIlIK-4 34

38 | llomoOue 1EeHTPOOEKHBIX HACOCOB IO MPOU3BOAUTEIHHOCTH, OIIK-4 34
HATopy ¥ MOIITHOCTH.

39 | Koaddunuent 6p1cTpoxoaHocT. OCHOBHBIE TUIIBI HACOCOB. OIlIK-4 34

40 | CriocoObl M3MEHEHUs XapaKTepucTuK HacocoB. OOToUKa pabdo- OIIK-4 34
4ero Kojeca Hacoca.

41 | MapkupoBKa 1 00J1aCTh IPUMEHEHUS LICHTPOOEKHBIX HACOCOB. OIlIK-4 34

42 | KoHCTpYKIIMM OCEBBIX M BUXPEBBIX HACOCOB. X XapakTepucTu- OIlIK-4 34
KH, 0COOCHHOCTH YCTPOKCTBA M AKCILTYaTaIlHH.

43 | OObeMHbIE HACOCHI U MOTOPBI THIPABIMYECKUX ITPUBOJIOB. OIlIK-4 34

44 | OcHOBHBIE NOHSTHS U TEPMHUHBI THPOIPUBOJIA. OIlIK-4 34

45 | O6mue cBoMicTBAa 00bEMHBIX T'HAPOMAIIUH. OIlIK-4 34

46 | IlpeumyriecTBa U HEJOCTATKU THIPOIIPUBO/IA. OIlIK-4 34

47 | XapakTtepuctuka padouero npoiecca 00beMHBIX HACOCOB U MO- OIlIK-4 34
TOPOB.

48 | OO6beMHbIe IOTEPU U 0OBEMHAs XapaKTepUCTUKA I'HIpOHAcoca. OIlIK-4 34
KaBuranmonnas kpusasi.

49 | O6bemHbIN TUapONPUBOL. OCHOBHBIE MTOHATHUS U OIIPECIICHUS. OIlIK-4 34
Turb! THIPONPUBOJIOB.

50 | CnocoObl perynupoBaHusi 00beMHOTO I'MIPOIIPUBO/JIA. OIlIK-4 34

51 | PerynupoBaHue nu3MeHeHueM pabouyero oobema rujipoHacoca u OIlIK-4 34
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THJIPOMOTOpA
52 | KILA. runponpuBoaa ¢ 0OEMHBIM PETYIUPOBAHUEM. OIIK-4 34
53 | Cxembl rTUAPONPUBOIOB C APOCCEIBHBIM PETYINPOBAHUEM. OIlIK-4 34
54 | KILA. rugponprBoja Mpy MapaiebHOM U MOCIEI0BATEIbHOM OIlIK-4 34
BKJIFOUEHUU JPOCCEIIS.
55 | CpaBHuTeNbHAS OLIEHKA T'HIPONIPUBOJIOB C PA3IUUYHBIM PEryIu- OIlIK-4 34
pOBaHHUEM.
56 | cTounuku c/X BOJIOCHAOKEHUSI M THITBI BOJI03a00PHBIX COOPY- OIIK-4 34
KeHUIl. 30HbI CAHUTAPHON OXPaHbI, ICTOUHUKOB.
57 | HanopHas cxeMa BOJOCHa0XKE€HUSI U3 OTKPBHITOTO UCTOUYHHKA C OIlIK-4 34
MIPOXO/THBIM PE3EPBYAPOM.
58 | Cxema BogocHa0KEHUsI ¢ KOHTPOJIBHBIM PE3€PBYapOM M3 TI0JI- OIIK-4 34
3€MHOTO HCTOYHHKA.
59 | KomOGunupoBaHHasi cxema BoJjoCcHa0keHus. Bo3mymiHbie KoJma- OIIK-4 34
KH.
60 | HanmopHo-perynupymoliue eMKOCTH U1 BObl. BomoHanopHsie OIlIK-4 34
OalHu.
5.3.2.3. 3agaum A1 NpOBepKH YMEHHUIl 1 HABBIKOB
Komme-
Ne Coaepixanue — UK
I | 3apauya 1. 3akpbITbIil pe3epByap ¢ MOpPCKOM Bojo#l cHaOxkeH oT- | OIIK-4 V5; H5
KPBITBIM ¥ 3aKPBITBIM Ibe3oMeTpamMu. OIpenenuTh MPUBEICHHYO
bE30METPHUYECKYIO BBICOTY hy TOIHSTHS BOJBI B 3aKPBITOM IIbE-
30MeTpe (COOTBETCTBYIOIIYIO a0COJIOTHOMY THUIPOCTATHUYECKOMY
JABJICHUIO B TOUKE A), €ClIM MTOKa3aHHE OTKPBITOro mbezomeTpa h
npu aTMOC(EPHOM JIABICHUU Par, @ TOUKA A PaCIOJIOKEHA BBIIIE
Touku B Ha Benmuuuny h;.
Hcxonubie nanHble:
h:1,2 M; *Pm
h;=0,4 m. t h
| x
1 |h
§ \
- 4 h‘
2 3apaua 2. OnpenenuTh a0COTIOTHOE THIPOCTATHYECKOE JIABIICHUE OIIK-4 V5, HS

B TOYKE A 3aKpbITOrO pe3epByapa C IUCTHILIMPOBAHHOM BOJOM,
€clIi MpU aTMOC(HEPHOM JaBJICHUU Par BBICOTA CTOJOAa PTYTH B
TpyOKke nudmaHomeTpa h, a nMHMS pas3jena MeXIy PTYTbiO U BO-
JIOM pacIoyio’keHa HUKe Toukd B Ha Bennuuny h;, Touka B — BbI-
1€ TOYKU A Ha BeITU4MHY hy.

HcxonHble JaHHBIE: P,-0
h=0,6 m;
h1:0,4 M;
h2:0,3 M.
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3 | 3agaua 3. 3akpbIThIil pe3epByap cHaOkeH nudmanomerpom, ycta- | OIIK-4 V5, H5
HOBJICHHBIM B TOYKe B, M 3aKkpbIThIM mbe3omeTpoM. Ompenenutsb
MPHUBEJICHHYIO MMbE30METPUIECKYIO BBICOTY hy TOTHSTHS TpPECHOU
BOJIBI B 3aKPBITOM IbE30METPE (COOTBETCTBYIOIIYIO a0COIIOTHOMY
TUAPOCTATUYECKOMY JaBJICHUIO B TOUKEe A), €ciu mpu aTtMocdep-
HOM JaBJIEHUU Dar BBICOTA CTOJI0A PTYTH B TpyOke nuddepeHiu-
albHOrO MaHoMetpa h, a Touka A pacnojiokeHa Ha riyoune h; or
CBOOOTHOM TTOBEPXHOCTH.

Hcxonable qaHHBIE:
h=0,3 m; “)
h=0,7 m; o
h ‘
A
4 | 3apaua 4. J{na cOpoca M3JIMIIKOB BOJBI UCIIOJIb3YETCS JOHHBINA BO- | OIIK-4 V5, H5

TOBBIITYCK, TMPSIMOYTOJIBHBIA 3aTBOP KOTOPOTO MMEET pa3Mephl a U
b, yron nakiiona a. I'myOuHa BoJpl OT ee CBOOOJHOMN MOBEPXHOCTH
710 HOKHEW KpoMKu 3atBopa — hj. OnpenenuTs cuiry u30bITOYHO-
ro TUAPOCTATHYECKOTO MABIICHHS KHIKOCTH Ha 3aTBOP BOJIOBBI-

MyCKa.
HUcxoausie maHHbIe:
h1:12 M;
a=1,5 m;
b=3 m;
0=60 °.

5 | 3apaua 5. 3arBop JOHHOrO BOJOBBINNYCKa TpeyroibHou (opmsl |  OIIK-4 V5, HS5
MMeeT UIMPUHY a U BbICOTY b. Yron HakioHa 3aTBopa o, HIKHSAA
KpOMKa 3aTBOpa HaXxoJWUTCA B BoJe Ha riiyouHe h;. Ompenenutsb
CHITY @0COIOTHOTO TUJPOCTATHUECKOTO JaBJICHUS KUJIKOCTH U TO-
JIO’)KEHUE IIEHTpa JIaBJICHUs Ha 3aTBOP.
HcxonHble naHHbIE:
h1:11 M.,
a=1,5 m;
b=2 m;
a=45 °.

6 | 3agauya 6. I{ucrepna nuamerpom JI=1,4 m 3amonHeHa kepocunom | OITK-4 V5, H5
(totHOCTH P=830 Kkr/M’) Ha TiyGHHY h;. OpenenuTs crry n30bI-
TOYHOTO THAPOCTATUYECKOTO JIABJICHUS P, KOTOPYIO HEO0OXO0IUMO
MIPWIOKHUTD JUISI OTKPBITHS KPBIIIKA A IIUCTEPHBI, a TAKXKEC HAUTH
KOOPJIMHATY TOYKH MTPHIIOKCHUS TOU CHITBI.
Hcxonubie nanHble:
h1:0,7 M.
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7 | 3amaua 7. VI3 oTkpBITOTO pe3epByapa npu nocrosiiHoM Hanope H; Boga | OIIK-4 V5, H5
temrieparypoit = 50°C BbITEKAaeT ¢ OJHON CTOPOHBI B arMocdepy Io
KOPOTKOMY TpyOOIIPOBOAY JMAaMETPOM d; U JUIMHOM /; C 1IepoXoBaro-
CTBIO CTEHOK A=1 MM, 3a/IBUKKOM, KOAP(PHUIMEHT COTIPOTUBIICHUS KOTO-
poil & n Ha koHue mUPpdy30poM Epg=0,9, mWIoM@ANL KUBOTO CEUSHHS
KOTOPOTO 3a pacimpeHreM S,= 2S, ¢ Ipyroi CTOPOHBI BOJIa MOJIAETCS B
JPYrol pe3epByap dYepe3 3aTOIUICHHBIM BHEIIHUM LIWIMHAPHYECKUN
HacaJioK (Hacasiok Benrtypu). PazHocts ypoBHell mexy aumu H. Haca-
JOK umeeT muamerp dy, 1mny /1, =5 d; n koaduimenT pacxoaa Haca-
KU g
Onpenenuts:
1. Cxopocth uctedeHust Vs, pacxon Boabl Q, U KOXPPUITMEHT THIpaB-
JIMYECKOTO TPEHHS A TTI0 KOPOTKOMY TPYOOITPOBOLY.
2. Pacxon yepe3 Hacanok Q.
Hcxonubie nanHble:
11:6 M;
di=0,8*107 m;
du=1*107 m;

H1:2 M.,

H2:6 M;

up=0,82;

&_,322,5 .

8 | 3apaua 8. lcredeHue MpOMCXOMUT M3 OTKPHITOTO pe3epByapa B atMo- | OI1K-4 V5, H5
cepy npu MOCTOSIHHOM Hariope Bojibl Hj o kopoTkomy TpyOonpoBoy
TIEPEMEHHOTO TIONIEPEYHOT0 CEUSHHS C TMaMETPaMu d; U d> Y JJTUHAMH [;
u [, 15t KOTOPBIX KO3((ULIMEHTHI THPABINYECKOTO TPEHHS COOTBET-
CTBEHHO paBHBI A; U Aj. Ha BTOpoM yudacTke TpyOOIpOBOia UMEHOTCSI
7IBa KOJIEHA C TUIABHBIM ITOBOPOTOM M TIOHIDKEHHMEM TPYOOIIPOBOIA Ha
H>=1,5 M u 3aBrKKa, KOAPPUIMEHT COMPOTUBIIEHUS KaXI0r0 TOBOPO-
Ta &, KO3(DOUIMEHT COTIPOTUBIICHNUS 3aIBIDKKH &;. VicTeuenne n3 KoHu-
YeCKH PACXOJIAIIETOCs HACAIKa C JUAMETPOM BBIXOAHOTO cedeHus dy 1
nHOU [, =5d,; TTPOMCXOMUT TOJT YPOBEHb IMPU MOCTOSIHHON Pa3sHOCTH
yposaeit H. Koaddurment ckopoctr 1 ko puimmeHT pacxoia HacaaKa
PaBHBI (= L.y
Onpenenuts:
1.Cropoctb ncreuenus Vo, 1 pacxop Qqp, uepe3 KOpOTKHI TPyOOIIPOBOIL,
2. Cxopoctb ucreueHust Vy 1 pacxos Qy gepe3 3aTOIICHHBIN KOHUIECKH
pac XOISIIMNCS HACAIOK.
Wcxonnrple jaHHbIE: ¥ ,
L=1,2 m; e hi T q &
=4 M; 1 L0 N
d;=4%107 m; L B By
d=1¥10" m; 1 1=
dr=2%107 ; clal
H1:3 M;
H2:9 M;
ue=0,45;
on=0,45;
&s=3;
M=0,04;
7\,2:0,02;
éxonle,lS;
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Exo2=0,15.

3anaua 9. 13 oTKpbITOrO pe3epByapa o KOPOTKOMY CTAJIbHOMY TpyOo-
IPOBOJTY MOCTOSIHHOT'O TOTIEPEYHOT0 CEUeHUs d; U JUIMHOM /; ¢ KpaHOM,
KO3()(UIMEHT CONPOTHUBIICHUS KOTOPOIO &, 3aKaHUYMBAFOLIMMCS
comwiomM muametpoM dg~0,5d;, BbITekaeT Boja B armocdepy Npu
=+30°C. Ucreuenne npoucxomrt noj HariopoM H;. C npyroii croponsl
K pe3epByapy MOJCOCIMHEH KOHOMIAIBHBIN HACAJIOK AMAMETPOM BBI-
X0JtHOTO coruia dy 1 JutHOM /,=5d, ncreyenue U3 KOTOporo NpOMCXOAUT
IpY pa3sHOCTU YpoBHEH B pesepByapax H ¢ xoadduimentom pacxona
HACAZIKA L.y

Onpenenuts:

1. CkopocTh ucteueHus U3 coruia Ve 1 pacxo/1 BO/bl 10 KOPOTKOMY Tpy-

6ompoBoy Q..
2. Pacxo1 BoJIbI 4epe3 3aTOIUICHHbIN KOHOUIATIbHBIN HAcamoK Q.

Hcxonubie nanHble: ¥
11:5 M., * Ny
d=1*107 M; —~ |
dn=0,8*107 m; :
H1:2 M;
H2:8 M;
ue=0,97;
&_,szz,s.

OIlIK-4

Y5 H5

«He npedycmompen».

5.3.2.5. Bonpocsl AJ1s1 KOHTPOJIbHOM (pacyeTHO-rpaguyeckoii) padorTsl

«He npedycmompen».

5.4. Cucrema OIIEHUBAHMA JOCTHKEHUS KOMIIEeTEeHIIUA

5.3.2.4. [lepeuens Tem pedepaToB, KOHTPOJIbHBIX, pacieTHO-rpaguYecKUx pador

5.4.1. OneHka 10CTHKEHHUSI KOMIIETEHIIMI B X0/1e IIPOMeKYTOYHOI aTTecTaliu

OIIK-4 CriocoGeH mpoBOIUTh UCCIIEA0BaHUS, OPraHN30BbIBATH CAMOCTOSITENHHYIO U KOJIJIEKTHUB-
HYIO HAYYHO-HCCIICIOBATEIILCKYIO ACITCILHOCTD NP PEIICHUH HHXCHEPHBIX U HAYIHO-
TEXHHYECKUX 33124, BKIIOYAIOIINX TUIAHUPOBAHUE U IMOCTAHOBKY CIIOKHOTO YKCIICPUMEHTA, KPH-

TUYECKYIO OIICHKY U MHTEPIIPETAIINIO PE3yIhTaTOB

Nunukaropsr noctmxenus komnerenmnnu OITK-4

Howmepa BonipocoB u 3aau

BOTIPOCHI
1o
BOIIPOCHI K| 3aJa4u K | BOIIPOCHI K
Kon Copneprxanue KYpCOBOMY
9K3aMCHY | 2K3aMEHYy | 3adery
IIPOEKTY
(pabote)
34 OCHOBHBIE 3aKOHEBI ABMKCHUSA KHUIOKO- 1-20
CTEH M ra3oB
HpI/IMCHflTB OCHOBHBIC 3aKOHBI IBUXKC-
HUS )KAJIKOCTEH U Ta30B IIPU pELICHUN
V5 HHXXCHCPHBIX U HAYYHO-TCXHUYCCKUX 1-6
3aJ1a4 CBSI3aHHBIX C IKCILTyaTaIruei
Ha3eMHBIX TPAHCIIOPTHO-
TCXHOJIOTUYCCKUX CPCACTB
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HS5

[IpoBenenus ruipaBInIECKUX pacue-
TOB U ONBITOB, BKJIOYAIOLUX IIAHUPO-
BAHME U MOCTAHOBKY CJI0KHOTO 3KCIIe- -
PUMEHTA, KPUTHYECKYIO OLICHKY U WH-

TEPIPETALUIO PE3YJIBTATOB

1-6

5.4.2. OneHka J0CTHKEHHSI KOMIIETEHIIMH B X0/1€ TEKYLIECIr0 KOHTPOJIsA

OIIK-4 Cioco6eH npoBOAUTH UCCIIEI0BAaHNUS, OPraHU30BbIBATh CAMOCTOSITENIbHYIO U KOJUIEKTHB-
HYIO0 HAyYHO-UCCIIEIOBATEIBCKYIO ACATEIBHOCTD MIPH PEIICHUN WHKEHEPHBIX U HAYIHO-

TEXHUYECKUX 32124, BKIFOYAIONIUX TUIAHUPOBAHUE U TIOCTAHOBKY CIIOKHOTO IKCIIEPHMEHTA, KPH-
TUYECKYIO OLIEHKY U MHTEPIIPETALNIO PE3YIIbTATOB

Nunukaropsr noctmwxenus komnerenmnu OITK-4

Howmepa Borpocos u 3aaau

337144 JUIs
BOIIPOCHI
BOIIPOCHI IIPOBEPKHU
Kon Conepxxanue YCTHOT'O N
TECTOB YMCHUU U
orpoca
HAaBBIKOB
OcCHOBHBIE 3aKOHBI JBM)KEHHUS >KUJIKOCTEH U
34 A A 1-75 1-60 -
ra3oB
[IpuMeHATh OCHOBHBIE 3aKOHBI ABUKCHUS
KUJKOCTEN U Ta30B IIPHU PELICHUU UHKEHEP-
V5 HBIX U HAYYHO-TEXHUYECKUX 3a7a4 CBSA3aH- - - 1-9
HBIX C KCIUTyaTalluell Ha3eMHBIX TPAHC-
ITOPTHO-TEXHOJIOTHYECKUX CPEJICTB
[IpoBenenus ruipaBINdECKUX PacueTOB U
OIBITOB, BKJIIFOYAIOIIUX [JIAHUPOBAHUE U I10-
HS | craHOBKy CI0OHOrO 3KCEpUMEHTA, KPUTH- - - 1-9

YEeCKYI0 OLIEHKY U MHTEPIPETALUIO PE3YIlb-
TaToOB

6. YueOHO-MeTONMYECKOEe U MHPOPMALIMOHHOE o0ecriedeHHe TUCUUIIINHBI

6.1. PexoMenayemas qureparypa

Bubnuorpaduueckoe onucanue

Tun uzmanus

Bupn yuebHoit
JIUTEPATYpHI

Irepennuxt . B. 'unpaBnuka: yueOHUK I CTYIEHTOB BY30B, 00Y-
YaOLIUXCsl 110 HATPABIICHUSIM MTOTOT. TUIUIOMUD. CIIEIUAINCTOB B
00J1aCTH TEXHUKH U TEXHOJIOTUH, cel. U pbI0. x03-Ba / J1. B. IllTepen-
muxT - M.: KomocC, 2007 - 656 c.

VuebHoe

OcHoBHas

Mrepernuxt /1. B. ['uapasivka: y4eOHHUK JJIs CTYACHTOB BY30B, 00Y-
YaOUIUXCsl TI0 HANPABIEHUSIM MOJTrOTOBKH JUIUIOMHUP. CHELHUATHCTOB
B 00JIACTH TEXHWKU M TEXHOJIOTWH, cell. u pbi0. xo3-Ba / JI. B. Illre-
pernuxT - M.: KonocC, 2008 - 656 c.

VuebHoe

OcHoBHas

Mrepennuxt . B. I'unpasnuka / HItepennuxt .B. - Mocksa: Jlaup",
2015 [PU] [DBC Jlans].
URL:http://e.lanbook.com/books/element.php?pll_id=64346. — Tekcr:
DJIEKTPOHHBIH.

VuebHoe

OcHoBHas

KoxeBuukoBa H.I'. TIpakTuky™m 1o ruipaBivke [3JeKTpOHHBIN pe-
cypc] : BO - bakanaspuar / H. I'. Kosxesuukosa, H. I1. Torynosa .- 1
.- Mocksa : OOO "Hayuno-n3natensckuii nenrp MHOPA-M", 2019 .-
428 c.

URL:http://new.znanium.com/go.php?id=1012462. — TeKCT: 3JIEKTPOH-
HBIH.

[IpaxTukym

OcHoBHas

Moprynos, K. I1. 'napasauka : yue6nuk / K. I1. MopryHoB. —

VuebHoe

OcHoBHas
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Cankr-IlerepOypr: Jlanb, 2021. — 288 c. — Tekcr : 31eKTpOHHBIH //
Jlanb : anexTpoHHO-0MOIHOTeYHast cuctemMa. — URL:
https://e.lanbook.com/book/168695.

Moprynos, K. I1. Hacocsl u HacocHbIe cTaHImy : yaeOHoe mocobue /
K. I1. MopryHoB. — 3-¢ u3n., ctep. — Cankr-IlerepOypr : Jlans, 2019. —
308 c. — Tekcr : aekTpoHHsbIi // JlaHb : 3JIeKTPOHHO-ONOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/111207.

VuebHoe

OcHoBHas

CazanoB W.U. I'mapasnuka [anekrponHsiii pecypc] : BO - bakanaspu-
ar / W. U. Cazanos, A. I'. Cxuptinamse .- 1 .- Mocksa : OO0 "KYPC",
2019 .- 320 c. URL:http://new.znanium.com/go.php?id=1015048. —
TEKCT: AJIEKTPOHHBIH.

VuebHoe

OcHoBHas

ITpumeps! pacyeToB MO THAPABINKE: yIeOHOE I0COOUe I CTYJCHTOB
CTPOUTENBHBIX CIIEUATFHOCTEH BBICIINX y4eOHBIX 3aBeneHuit / [A.J].
Anptiryns [u ap.]; mox ped. A.Jl. Anpruryns - MockBa: Anesae, 2013
-255c¢.

VuebHoe

JlonomHuTeILHAS

Kpectun E. A. 3agaunuk 1o rujjpaBivke ¢ IpUuMepamMH pacueToB
[>mexTponnslii pecypce]: / Kpectun E.A., Kpectun U.E. - Mockaa:
Jlanp", 2014 [DU] [OBC Jlans].
URL:http://e.lanbook.com/books/element.php?pll_id=50160. — Tekcr:
SJIEKTPOHHBIM.

VuebHoe

JlonomHuTeILHAS

10

[e#inak A.A. T'uapaBnvka U TuaAponHEBMONPUBOI. OCHOBBI MEXaHU-
KM JKHIKOCTH U Ta3a [3JeKTpoHHEIH pecypc] : Yuebnuk : BO - baka-
naBpuar / A. A. llleiinak .- 6 .- Mocksa : OOO "Hayuno-
m3aaTenbekuit nentp MHOPA-M", 2017 . - 272 c.
URL:http:/new.znanium.com/go.php?id=544277. — TeKCT: 311EKTPOH-
HBIHL.

VuebHoe

JlonomHuTeILHAS

11

Tuxonenkos, b. I1. I'mnpasnuka u rugponpusoasl. Yacts 2. I'uapo-
npuBOABI [ DeKTpoHHbIH pecypc] : yueb. mocodue / b. I1. Tuxonen-
koB. - Mocksa : MI'ABT, 2005. - 40 c. - Tekcr : anekrponnsiit. - URL:
https://znanium.com/catalog/product/400706.

VuebHoe

JlonomHuTeILHAS

12

Teopernueckue OCHOBBI M METOJIMKA PEIICHUS MPAKTHYECKHUX 33124
[OnexTpoHHBIH pecypc] : METOAMYECKHE YKa3aHUs M0 U3YUEHHIO JIHC-
uuminHbl "TuapaBarka” U peleHno PaKTHUECKHUX 3a1a4 uis 00y-
YaOUIUXCsl arpOMH)KEHEPHOT0 (haKyibTeTa 10 HarpaBieHusM: "Arpo-
nmkeHepus'", "HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CpeAcTBa ",
"JKCIUTyaTalusl TPAHCIIOPTHO-TEXHOJIOIMYECKUX MAIIMH 1 KOMILIEK-
coB" / BopoHeXCKui rocyapcTBEHHBIN arpapHbI YHUBEPCUTET ;
[coct. P. A. Ipyxunut] .— Boponex : BopoHexxckuii rocyiapcTBeH-
HBII arpapHslif yauBepcurert, 2019 [1IT] .
<URL:http://catalog.vsau.ru/elib/metod/m149796.pdf>.

Meronnueckoe

13

I'uapaBiuka ¥ THIPOITHEBMOIIPUBOJ [ DJIEKTPOHHBIN pecype] : pabo-
Yast TeTpab JJIsl BBIMOIHEHHS JTa0OPaTOPHBIX pa0OT MO TUCHIUILIHHAM:
"I'mppapnuka" u "['mapaBivKa U THAPOITHEBMOIIPUBO" ISt 00y4aro-
IIUXCSl arPOUHKEHEPHOTO (haKyIbTeTa OYHON M 3209HOH (POPMBI 00Y-
YeHus Mo HampaBieHuwsM: "ArpourkeHepus”, "HaszemHble TpaHcopT-
HO-TE€XHOJIOTHYECKHe cpencTBa’, "DKCIuyaTaiuys TPaHCIIOPTHO-
TEXHOJIOTHYECKUX MAIIMH U KOMIUTEKCOB" / BopoHeKcKuii rocymap-
CTBEHHBIN arpapHsblif yHuBepcurer ; [cocT. P. A. [Ipyxunun] .— Bo-
poHex : BopoHeKCKHIA TOCYyTapCTBEHHBIH arpapHblii YHUBEPCHUTET,
2019 [IIT]. <URL:http://catalog.vsau.ru/elib/metod/m149797.pdf>.

Meroanueckoe

14

I'unpaBnyka ¥ THAPOIHEBMOIIPUBOA [ DJIEKTPOHHBIN pecypc] : MeTo-
JIMYEeCKHe YKa3aHHs sl BBIMOJTHEHHS JIAO0paTOPHBIX paboT Mo IUc-
uummuHaM "T'unpasnuka" u "['apaBiaka U THAPONHEBMONPUBOA" IS
00y4JaroNIMXcsl arpONHXEHEPHOTO (haKyJIbTeTa 10 HAIPABIICHUSIM:
"Arpounxenepus", "Ha3eMHble TpaHCIOPTHO-TEXHOIOTUYECKHE CPe-
ctBa", "DKCIUTyaTalus TpPaHCIOPTHO-TEXHOJIOTMUECKUX MallMH U
KOMILIEKCOB" / BOpOHEKCKHUI rocy1apcTBEHHBIN arpapHbIi YHUBEP-
curer ; [cocT. P. A. [Ipyxxunus] . — Boponex : Boponexxckwuii rocy-
JTapCTBEHHBIN arpapHsbIil yHuBepcutert, 2019 [IIT].
<URL:http://catalog.vsau.ru/elib/metod/m149798.pdf>.

Meronnueckoe
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BectHuk BopoHexcKoro rocyJ1apcTBEHHOTO arpapHoOro yHUBEPCUTETA:
15 | Teopernyeckuii 1 Hay4YHO-IIpaKTHYECKHH >KypHan / BopoHnex. roc. [lepuomuueckoe
arpap. yH-T - Boponex: BI'AY, 1998-
16 g/lflx’ai{;l;gflﬂﬂ u SHEK’I’pI/I(bI/IKaHI/IH CEJIbCKOro X03sicTBa - MockBa: HepI/IOZ[I/I‘IeCKOC
Cenbckuii MexanuzaTop: [KypHai] / yupenurens : OOO "Husa" -
17 Mocksa: Husa, 1958- p: Diyprazl fyspe Tepnommieckoe
CenbCKOX03MCTBEHHBIC MAIITMHEI ¥ TEXHOJIOTHH: Hay4YHO-
MIPOU3BOJACTBEHHBIN U HHPOpMAIMOHHBIH kypHan / BHUU mexanu3za-
18 ufm cen.ﬂxo3-Ba Poc. aKag). s-X.LII{ayK - Moczga: BHMM Poccenbxo3za- Hepnomusecioe
kanemuu, 2009-
TexHuka B cebckoM Xo3siicTBe: [Ipon3BOACTBEHHO-TEXHUYECKUN
19 | ypHai / S:qpez[HTenL : AHO "Penakuus sxypHana "TexHUKa B Celb- Tepuomicckoe
ckoM xo3stiicTBe" - MockBa: Penakius sxypHaina "TexHuka B CETbCKOM
xo3siictee", 1958-
6.2. Pecypcnl cetn UHTEpHET
6.2.1. DyeKTpOHHBIE OUOJIMOTEYHbIE CHCTEMBbI
No HaszBanue Pa3zmenienue
1 | Jlanp https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | OPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DOnexrponnas 6mbnuorexka BI'AY http://library.vsau.ru/
6.2.2. IlpodeccnonanbHble 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CHCTEMbI
No HaszBanue AJipec noctyna
1 |IlopTan OTKpBITHIX JaHHBIX PO https://data.gov.ru/
2 |CrpaBouHas mpaBoBasi cucrema [ 'apanar http://www.consultant.ru/
3 |CnpaBounas npaBoBas cucrema Koncymprant [lmroc | http://ivo.garant.ru
4 |IIpodeccunonanpuble cripaBounble cucreMbl «Konekey | https://Texakcnepr.caitt/sistema-kodeks
5 |ArpapHnas poccuiickas HH(GOpMaIMOHHAS CUCTEMA. http://www.aris.ru/
6 WNudopmanmonHast cuctema o ceabCKOX03s1MCTBEH- http://agris. fao.org/
HBIM HayKaM Y TEXHOJIOTUSIM
6.2.3. CaiiTbl 1 MHGOPMAIMOHHBIE IOPTAJBI
No HaszBanue Pa3zmenienue
1 Bce 'OCTw http://vsegost.com/
) Poccuiickoe xosaﬁ:{:zBo. CenbXx03TexXHH- http://rushoz.rw/selhoztehnika/
3 TECHSERVER.ru: Bam nyreBonuTens B http://techserver.ru/
MHPE TEXHUKU
4 ArpoCepsep.py: pOCCUHﬁCKHﬁ arporipo- http://www.agroserver.ru/
MBIILJICHHBIN CEpBEP
BHM: Bcepoccuiickuii Hay4HO-
5 | wuccrnenoBaTenbCKUid HHCTUTYT MEXaHH- http://vim.ru/
3allMH CEJILCKOTO XO351CTBa
6 CenbX03TeXHHUKA XO3IUHY http://hoztehnikka.ru/
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7. MaTepHaJbHO-TEXHHUYECKOE U MPOrpaMMHOe odecnevyeHne JUCHMITUHbI

7.1. IlomenmieHust aj1s BeAeHUs Oﬁpa?.OBaTeJ'II)HOFO npouecca u 060py)1013aﬂue

HanmeHnoBanue noMeneHui st IpoBEICHUS
BCEX BHUJIOB YU€OHOH JEATEIHHOCTH, MPEIy-
CMOTPEHHOU y4e€OHBIM TUTAHOM, B TOM YHUCJIE

MTOMEIIEHUS JUTsl CAMOCTOATEILHOM padoThI, C

yKa3aHUEM IepevyHs] OCHOBHOTO 00OpyAOBaHUS,
y4eOHO-HAIJISIIHBIX TOCOOMH U MCIIOJIB3YEMOTO
MIPOrPaMMHOTO 00€CTICUCHUS

Anpec (MeCTonoJI0KeHUEe) MOMELEHUH U1 TPo-
BEJICHUS BCEX BUJIOB YUCOHOH JESITEIHLHOCTH,
MPEYCMOTPEHHOW Y4eOHBIM ITAHOM (B CiTydae
peanm3anu 00pa3oBaTeIbHON POTPAMMEI B Ce-
TEBOH (OpMeE JIOTIOTHUTEIHLHO YKa3bIBACTCS
HaMMEHOBaHHE OPTaHU3alUH, C KOTOPOH 3aKIIF0-
YEH JIOTOBOD)

VYueOHast ayIuTOpUs IS TIPOBENCHHS 3aHs-
TUH JICKIIMOHHOTO THUIA: KOMIUIEKT Y9eOHOU Me-
O0enmu,  JE€MOHCTPAallMOHHOE  000pYyAOBaHHE,
y4eOHO-HarJISAHBIE TTOCOOUS

YueOHast aymuTOPHs I MIPOBEICHUS 3aHS-
THW JICKIIMOHHOTO THITA: KOMIUICKT Y4eOHOH Me-
0enu, JI€MOHCTPAUMOHHOE O00OpyJIOBaHHE U
y4eOHO-HarJISAHBIC TTOCOOMS, TPE3EHTAIMOHHOE
o0Opy/OBaHME, HCIIOJIB3yeMOE IPOTPAMMHOC
obecieuenne MS  Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, SAnnekc bpayszep/ Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice, AST
Test

JlaGoparopusi, ydeOHass aymuTopusi s
TPYIIOBBIX U WHAWBHYAIbHBIX KOHCYIIbTAIIHIA,
yueOHast ayIuTOpHs ISl TEKYIIETO0 KOHTPOJIS H
MIPOMEKYTOYHOHM aTTeCTaIlMHi: KOMIUIEKT ydel-
HOM MeOenu, mabopaTopHoe 000pyIOBaHUE:
npubop PeitHonbaca, Bogomep Bentypu, ycra-
HOBKa JIJIsl KICCIICIOBAHMS ITOTEPH 110 JTHHE U HA
MECTHBIX COTIPOTHUBIICHHSX, YCTAHOBKA I10 OTIpe-
nenennto kodhdunmenta [le3n, yctanoBka mms
WCCIIC/IOBAaHUSI MCTEUYCHUS Yepe3 OTBEPCTUS H
HACaJIK{, YCTAHOBKA JUIS UCIIBITAHUS 00BEMHOTO
THJIPONPUBO/A, YCTAHOBKA JUIA JEMOHCTpAIHH
3akoHa bepHymn, ycraHOBKa JUIsl CHATHS Xa-
PaKTEepUCTUKH LIEHTPOOEKHOIO Hacoca, ycra-
HOBKA U CHSTHS XapaKTEPUCTHUKU BUXPEBOTO
Hacoca M ompeneNeHus: paboueil TOUKM Hacoca,
Oe30anieHHas aBTOMaTHUYECKas BOJOKauyka, Ma-
HOMETPBI, BAKYYyMMETPHBI, CYETYNKH KOJTHMYECTBA
KUAKOCTU (TypOMHHBIE), CUETUUKH KOJUYECTBA
KUAKOCTU (MHIYKUMOHHBIE), PACXOJOMEpHBIE
YCTPOWCTBA, BUCKO3MMETPHI, BAaTTMETPHI, KOM-
TUIEKTHI TUTAKAaTOB, CTEHJ JJIS M3Yy4eHHs] KOH-
CTPYKIIUM OCHOBHBIX Y3JIOB OOBEMHOTO THAPO-
MPHUBOJA, CTEHII JJISI JAEMOHCTpAIlMd OCHOBHBIX
Y3JI0B HACOCOB W J1A0OPATOPHBIX 3aHSATHH, BHP-

394087, Boponexckas o6macTs, T. BopoHex,
yi. Tumupsizesa, 13

394087, Boponexckas o6macTs, T. BopoHex,
yi. Tumupsizesa, 13

394087, BopoHnexckas o0macTs, T. BopoHex,
yi. MuuypuHa, 1, a.l
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TyanpHas snaboparopust ['mapomexanuku. ['ma-
paBiMKa

[Tomemienne ans XpaHeHUs U NPOPUIAKTH-
YECKOT0 00CIy)XMBaHUsS ydeOHOro 00OopymoBa-
Hus: MeOenb A XpaHEeHUus U OOCIyKHUBAHUS
yueOHOro 000pYyI0BaHUS, CIIEHUATU3UPOBAHHOE
o0opyoBaHuE U1 PEMOHTA KOMIIbIOTEPOB

[lomemienne ans XpaHeHus U NPOPUIAKTH-
YECKOTo 00CIy)XKMBaHUsI y4eOHOro 00OpymoBa-
HUS: KOMIUIEKT MeOeTH, KOMITbIOTEPHAS TCXHH-
Ka C BO3MOXHOCTBIO TOAKIIOUeHHS K cetu "MH-
TepHeT" U obecrneueHueM JOCTyna B JIEKTPOH-
HYI0 HH()OPMAITMOHHO-00pa30BaTENLHYIO CPELy,
UCIIOJIb3yeMoe TporpaMmmHoe obecrieueHne MS
Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, fnnexc bpayszep/
Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, mebenb i XpaHeHus 1
obcnmyxuBaHusg ydeOHOTo o0O0OpymoBaHUS, e-
MOHCTpAITMOHHOE O00Opy/AOBaHUE U Yy4eOHO-
HarJIsAHBIC TOCOOMS

[Tomemienne st CaMOCTOSITEIBHOW PaOOTHI:
KOMILJIEKT Yy4eOHOl MeOenu, KOMIbIOTEpHast
TEXHUKa C BO3MOKHOCTBIO MOJIKITFOUCHUS K CETH
"NnTepHer" u obecrnieueHUEM JOCTyIa B AJIEK-
TPOHHYIO  MH(POPMAIMOHHO-00Pa30BaATEIBHYIO
Cpeny, HCIOJIb3yeMoe IMporpaMMHoOe obecreyde-
e MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Annexkc bpay-
3ep/ Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

[Tomemienne st CaMOCTOSITEIBHOW PaOOTHI:
KOMILJIEKT Yy4eOHOl MeOenu, KOMIbIOTEpHast
TEXHUKa C BO3MOKHOCTBIO MOJIKIFOUCHUS K CETH
"NnTepHer" u obecrnieueHUEM JOCTyIa B AJIEK-
TPOHHYI0  MH(POPMAIMOHHO-00pPa30BATEIBHYIO
Cpeny, UCIOJIb3yeMOoe MporpammHoe obecrede-
e MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Alnnexkc bpay-
3ep/ Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

[Tomemenne st CaMOCTOSITEIBHOW PaOOTHI:
KOMILJIEKT Yy4eOHOl MeOenn, KOMIIbIOTEpHas
TEXHHMKA C BO3MOXHOCTBIO MOJKIIOUEHUS K CETH
"NnTepHer" u obecrnieueHUEM JOCTyIa B AJIEK-
TPOHHYIO  MH(QOPMAIIMOHHO-00Pa30BATEIbHYIO
Cpely, UCIOJIb3yeMOo€e MporpamMmHoe obecreye-

394087, Boponexckas o6macTs, T. BopoHex,
yi. Muuypuna, 1, a.117, 118

394087, Boponexckas o6macTs, T. BopoHex,
yi. Tumupsizesa, 11, a.411

394087, Boponexckas o6macTs, T. BopoHex,
yi. Tumupsizesa, 13, a.219 (¢ 16 mo 20 4.)

394087, Boponexckas o6macts, T. BopoHex,
yi. Tumupsizesa, 13, a.321 (¢ 16 mo 20 4.)

394087, Boponexckas o6macTs, T. BopoHex,
yi. MuuypuHa, 1, a.232a
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aue MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Alunexkc bpay-
3ep/ Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

7.2. [IporpamMmMHoOe obecriedeHue

7.2.1. IlporpammHoe obecneyenne 001ero Ha3HAYeHUst

Ne Ha3zsanue

Pasmemenue

1 | Onepanmonnsie cuctemMbl MS Windows /Linux /Pen OC

IIK B nokanbHoOM cetu BI'AY

[Taketsl oucHbix npunoxenuit MS Office / OpenOf-
fice/LibreOffice

IIK B nokanbHOM cetu BI'AY

[Iporpammsl as mpocmotpa daitioB Adobe Reader / DjVu
Reader

IIK B nokanbHOM cetu BI'AY

Bbpayseps! AAnnexc bpaysep / Mozilla Firefox / Microsoft Edge

IIK B nokanbHOM cetu BI'AY

AnTtuBupycHas nporpamma DrWeb ES

IIK B nokanbHoOM cetu BI'AY

IIK B nokanbHoOM cetu BI'AY

MynbsTumenna npourpsiBarens MediaPlayer Classic

IIK B nokanbHoOM cetu BI'AY

[Tnardopma onnaitH-o0yuenus eLearning server

IIK B nokansHOM cetu BI'AY

4
5
6 | Ilporpamma-apxusaTtop 7-Zip
7
8
9

Cucrema xomnbiorepHoro tectupoBanust AST Test

IIK B nokanbHOM cetu BI'AY

7.2.2. CneninaJu3npoBaHHOE MPOrpaMMHOe ofecneueHne

No Ha3zpanue Pa3mernienue
1 Bekropueiii  rpaduueckuii  pemakrop InkScape (anpTepHaTHBa K B nokansHoii cetst BEAY
CorelDraw) (free)
2 | BupryanpHas nmabopatopus ['mapomexanuku. ['unpapinka IIK B nokanbHOM cetu BIAY
3 |Ilaker craTrcTHYecKOi 00pabOTKM TaHHBIX Statistica I1K ayn.122a (K1)
4 [IITIT QUL pelleHus  3a7au  TEXHHYECKHX BeIYKCIIEeHNH Matlab [IK B tokatbHoii cern BTAY
6.1/Scilab
5 |IIporpamma pacuera u npoekrupoBanust APM WinMachine I1K , ayn 20 (K2), ayn. 104, 321 (K3)
6 |Cucrema xoMIbroTepHOM anreopbl Mathcad IIK B nokanbHO# cetu BIAY
7 | Cucrema TpexmepHoro mojaenupoBanust Kompas 3D IIK B nokanbHO# cetu BIAY
8. MexaucuunjinHapHble CBA3M
Juciuiuiiaa, ¢ KOTOpOoi He0OX0 MO Kadenpa, Ha koTopoli npenoaaercs ®UO 3aBemyroriero Ka-
COrJIacoOBaHUE JIICLUTIIINHA (benpoii
MaremaTuka. MaremaTiku v GU3UKA [MTankwit Bnagumup
[TaBroBu4

TeopeTnueckas MEXaHUKA.

TepMoariHaMuKa U TEIIonepeaaya.

I'unpaBnuueckue U MHEBMATUYECKUE CenbCKOX035HCTBEHHBIX MAIIIHH, Opobunckuii Bnagumup
CUCTEMBI TPAHCIIOPTHO- TPaKTOPOB U aBTOMOOMIIEH WBanoBn4
TEXHOJIOTMYECKUX CPEJICTB.
Jeranu maiimH, OCHOBbI KOHCTPYHPO- [TpuknanHoil MEXaHUKHU bensieB Anexcanap Hu-
KOJIaeBUY

BaHHWA U IOABEMHO-TPAHCIIOPTHLIC Ma-
HIIWHBI.
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IIpuinoxenne 1

JIner nepuoanyeckux NpoBepok padoueil mporpaMmbl
U MH(OpMAaIUsi 0 BHECEHHBIX M3MeHEHHAX

JlomKHOCTHOE JTHTIO,
IIPOBOIMUBIIIEE IIPO-

[ToTpebHOCTH
B KOPPEKTHPOBKE

Nudopmaryisi 0 BHECEHHBIX

Bepky: ©®.1.0., Hlata YKa3AMIEM COOTBET- M3MEHEHU X
CTBYIOIIMX pPa3ZeiioB
JOJKHOCTD -
paboyeil mporpamMmbl
Koponrskosa H.B., Jla
1.0. 3aB. Kadeapou
TO,IITII,MCX u PaGouast IhorhaMMa CxkoppektupoBansl: 1.3, 3.1.,
BXI 14.06.2022 porp 321 4,4.2; 1 7.1, Tabu.
_ aKTyaJIH3HpOBaHA 791
/;&” o A st 2022 -2023 B
L /47/ yueOHOro rojaa
Pemenne Yuenoro cosera ot
22.02.2023 1. Ne 8: xadenpa
TEXHOJIOTHIECKOTO 000PyI0-
BaHMSI, MPOIECCOB TIepepada-
THIBAIOITUX TTPOU3BO/ICTB,
Ectpb
. MeXaHU3aIH CEITbCKOTO XO-
3a8. KadeApoii 3sTCTBA U O€30TTACHOCTH
TO,IITII,MCX u Paboyas mporpamma
16.06.2023 KHU3ZHEJESATENIbHOCTH peopra-
BX/] aKTyaJn3UpOBaHA

Bricorkas E.A.

g 2023 -2024
yueOHOTo roja

HU30BaHA ITyTEM Pa3IeicHUS
Ha Kadeapy MeXaHH3aluu
YKUBOTHOBOJICTBA U Oe30mac-
HOCTH KU3HCACATCIbHOCTHU U
Kadeapy IpoIeccoB U arra-
paToB mepepadaThIBAIOIINX
IIPOU3BOJCTB
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