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1. IOACHUTEJIBHASA 3AIINCKA

1.1 Jumcuummaa «[wapaBiawka W THAPONPHUBOA» OTHOCHUTCS K MOy oOs3arenbHOi dwacth  broka 1
«IncunmnrHE/ MOy TN OCHOBHOM MpodeccHOHaNbHOW 00pa30BaTeIbHOM MPOTPAMMEI 10 HAIPaBICHHIO MOATOTOBKU
44.03.04 «IIpodeccronanproe oOydeHue (1o orpaciisiM)» (YpoBeHb 0Opa3oBaHms OakanaBp). JuciumiiHa siBiseTcs
00513aTeIBHON K N3Y4YCHHIO.
1.2 Obmras TpynoeMKOCTh TUCIIMILINHBI COCTABISET 6 3.€., 216 dac.
1.3 V3yuyenune AuCIMIDINHEI «[ MIpaBIHKa W THAPOIPUBOI) OCHOBAHO Ha 3HAHUAX, YMEHHUSIX W HaBBIKAX, MOTYICHHBIX
IpH U3yYeHWH OOYYaIONIMMHUCS CIEAYIOMUX IUCIHMIUIMH: «TepMomnHamMmuka W pabodme MpPOIECCHl IBUTATENCH,
«MarepuanoBeeHE».
1.4 TucummmHa «l'WapaBiuka U THAPONPHUBOL) (OPMHPYET 3HAHUS, YMEHHUS W KOMIIETEHIINH, HEOOXOAUMBIE IS
OCBOGHHSI  CIENYIOIMX JUCHUIUINH: «ABTOMOOWJIBHBIC OSKCIUTyaTallHOHHBIE MaTepHaisDy, «OcobeHHOCTH
SKCIUTyaTalliy aBTOMOOWJIEH B YPalbCKOM PErHOHe», « TeXHONOorus u 000pyHOBaHHE TEXHUYECKOTO OOCIYKHBaHUSI
ABTOTPAHCIIOPTAY.
1.5 Lenb u3ydeHus: ATUCUMILIAHBL:

c(hopMHPOBaTh 3HAHHS, YMCHHS U SI€MEHTAPHBIC HABBIKH, HEOOXOANMBIE IS TPO(eCCHOHAFHON IeATEFHOCTH,
npexycmotpernoit ®I'OC BO u npruoOpeTeHust COOTBETCTBYIOIIMX KOMIETSHIINN y OYyINX MEAaroron
npodeccHoHaATBHOTO 00yYeHHUs B 00JIACTH THAPABIMKH M THAPOIIPUBOJIA.
1.6 3agaum TUCITUTUINHBI:

1) momy9nTH NpeacTaBIeHNEe 00 UCTOPUH Pa3BUTHA THAPABINKA U THIPOIPHUBOIA;

2) M3y4IHUTh OCHOBHEIC TTOJIOKEHHS THAPOCTATHKHN U THAPOIMHAMUKHY;

3) U3yYHTH YCTPOKCTBO M MPUHINT IEHCTBUSA THAPABINIECKUX MAIINH; YCTPOUCTBO M MIPUHLINI JCHCTBUS
THIPOIIPUBO/IOB,;

4) 0CBOMTH METOIMKY NIPUMEHECHHUSI OCHOBHBIX 3aKOHOB THAPABINKH IIPH pacyeTax TpyOOIpOBOIOB,
THIPaBIMYECKUX MAIINH U THAPOIPUBOIOB.
1.7 TlepedueHp MIAHUPYEMBIX PE3YJABTATOB OOyUYCHHS MO AWCHUIUIAHE (MOYJIIO), COOTHECEHHBIX C IUIAHUPYEMBIMU
pe3ysipTaTaM# OCBOEHHS 00pa30BaTeIbHON MIPOTPAMMBL:

Ne
n/n

Kon u HanmeHoBanne komnereHnun mo ®rroC

KO)_I W HANMECHOBAHHMEC MHAUKATOPA TOCTHKCHHUS KOMIECTCHIIUN
TIK-7 cmocobeH MCoan30BaTh U COBCPLICHCTBOBATH 3HAHUSL 00 yCTpOﬁCTBe Y3JI0B U arperaroB aBTOMOOUILHOTO
TpaHCIiopTa, CUCTEM aBTOM06I/IJ'I$I, aBTOMOOUILHOTO TpaHCIIOpTa B LICJIOM; ITPOBOAUTDL HCOGXOHI/IMI)IG pacucCThl U
peuiarb rpaq)nqecxne 3aJa4yu

[

[IK.7.1 3HaTh ycTpOWCTBO U KOHCTPYKTHBHBIE OCOOEHHOCTH aBTOMOOMIICH; THIIOBBIE HEUCTIPABHOCTH
ABTOMOOMJIBHBIX CHCTEM; TEXHUUECKHE ITapaMeTPhl HCIIPABHOTO COCTOSHHSI aBTOMOOWIICH

IIK.7.2 Ymeth MPUMCHSATDH NMMOJTYUYCHHBIC 3HAHUA JJI PCHICHUS KOHKPETHBIX TCXHUYCCKUX 3a1a4

[1K.7.3 BnaseTs HaBbIKAMU HCIIOIB30BAHUS TEXHUUECKON U CIIPaBOYHOM JIUTEPATYPHI IPH PELLICHUN
TEeXHUYECKHX 3a]1a4

Ne | Kox m HamMeHOBaHHe HHIMKATOPA
OO0pa3oBare/ibHbIE Pe3yJbTATHI 10 AUCHUILINHE

n/n AOCTHKEHHs] KOMIIeTeHIHH
1|I1K.7.1 3HaTb yCTPOHCTBO U 3.1 3Harb GuznvecKuii CMbICT
KOHCTPYKTUBHBIE 0COOCHHOCTH OCHOBHBIX 3aKOHOB ruapaBnuku (bepHyn-nu, Hepa3peIBHOCTU MOTOKA,
aBTOMOOMJIEH; TUIIOBBIC OCHOBHOT'O 3aKOHA T'MPOCTAaTUKH, 3akoHa ITackas)
HEHCIPaBHOCTH aBTOMOOHMIIBHBIX 3.2 3Harb Ki1accu(UKAIMIO, YCTPOHCTBO M MPUHLMUIT AEHCTBUS
CHCTEM; TEXHUYECKHE apaMeTphl TUJPAaBIMYECKUX MAIINH; yCTPONUCTBO U MPUHIIUII ACHCTBUS

HUCHPABHOI'O COCTOAHUA aBTOMOOUIIEH TUAPOIIPUBOAOB aBTOMOOUILHOM TEXHUKHU

2|TIK.7.2 YmeTb npuMeHsTh nonydyeHHsle (Y.l ®opmupoBaTh COOCTBEHHBIH al-TOPUTM PELICHHS TEXHUUECKUX
3HAHUS JUIA PELICHUS KOHKPETHBIX 3ajad;

TEXHUYECKHX 3a]1a4 Hcnonb30BaTh U COBEPILIEHCTBOBATh 3HAHUS O THAPABINYECKUX
npoLeccax, HPOUCXOSIINX B y3JIaX M arperarax aBToMOOMIBHOTO
TPaHCHOPTA, OMUPASCh HA AJITOPUTM MPOU3BOAUTH PACUET OCHOBHBIX
apaMeTpoB F'UIPONPUBOAA.

3 |TIK.7.3 Bnanets HaBbIKAMU B.1 HaBbplxaMu HCIOABb30BaHUS TEXHUUECKON U CIIPAaBOYHOM
UCTIOJIb30BaHUS TEXHUYECKOH U JIUTEPATyphI P PELICHUN TEXHUYECKUX 3aau

CIPaBOYHOM AUTEPATyphl IPU PELICHUU
TEXHUYECKHX 3a]1a4




2. TPYIOEMKOCTD JACIUILIMHEI (MOAYJIST) U BUJIOB 3AHSITHI 1TO JUCIATIINHE

(MOJYJTIO)

Buapl yuedHoii pa6oTnl,
BKJII0YASl CAMOCTOSITEILHYIO
padoTy CTYIeHTOB U

HaumeHoBaHMe pa3iesia JMCUMIINHBI (TeMbI) TPYAOEMKOCTh Uroro
(B yacax) ‘1acos
J 113 CPC
HToro mo gucuuminHe 48 48 84 180
IlepBblii neproa KOHTPOJIS
OcHogbl 2udpasIuKu 16 16 40 72

OCHOBHBIE CBOHCTBA KUIKOCTH. 2 2
I'mopocraruka 2 2
[IpumMeHeHne 3aKOHOB THAPOCTATHKH MIPH PELICHUH ) 10 12

THIPABIMYECKUX 337039
OCHOBHBIE TIOHATHUS THIPOITUHAMUKH. 2 2
3akoH beprymm (rpadudaecKuii CMBICI). 2 2
3akoH bepHymm (3HEPreTHIECKUN CMBICI). 2 10 12
PexuMBbI IBUKEHUS )KUIKOCTH 2 2
I'mppaBnudeckne CONPOTHUBICHUS U THAPABINIECKIE IOTEPH. 2 2

I'mapasaraeckwii yap. 2 2

IIpumenenne 3akOHOB HEpa3pbIBHOCTU U bepHymuu npu 2 10 12
permeHny 3a1a9

IIpumenenne 3ak0OHOB HEpa3pbIBHOCTU U bepHym npu 2 2
pemeHny 3a1ad

I'paduueckas naTepripeTanus ypaBHeHUs: bepHymu 2 2
DHepreTuvecKas HHTEepIpeTanus ypapHeHust bepHymm 2 2
PacdyeT MeCTHBIX THIPABINIECKUX MTOTEPD. 2 10 12
Pacder runpaBIMyecKux MoTeph Ha TPEHUE. 2 2

HccnenoBanne peKUMOB JIBHKCHHS KUIKOCTEH 2 2

Hroro mo BunaM yueOHOH pabOThI 16 16 40 72
Dopma npomexcymouHoli ammecmayuu
3ager
HToro 3a [lepBblii nepuos KOHTPOJIA 72
Bropoii nepuoa KOHTPOJIst
Pacuem mpy6onpoeooos 16 16 40 72
Ucreuenne xxunrocrei 2 10 12
KoaddunmenTsr neredeHusl. 2 2
Ornpenenenne k03HOUIMEHTOB UCTEUSHUS 2 2
Hcredenne razos. Coruto JlaBast: mpuHIMIT JSHCTBUS H ) 2
pacyer.

I'mapaBardeckuit pacyeT TpyOONpPOBOIOB. 2 10 12
I'mopaBnudeckuii pacaer TpyOOTPOBOIOB 2 2
Kasurarms 2 2

I'upponprBoAB TPAaHCTIOPTHO-TEXHOJIOTHYESCKIX MAIIHH, 2 2
CocraBieHne THIPOCXEM MTPUBOAOB aBTOMOOHIISI 2 10 12

T'mapaBnuvecKuil pacueT MpruBoJIa, BHIOOP armaparoB 2 2

I'mapaBardeckuii pacueT MpruBo/a, BHIOOP anmapaTroB 2 2

CocraBieHne THAPOCXEM MTPUBOAOB aBTOMOOHIIS 2 2

CocraBieHne THAPOCXEM MTPUBOAOB aBTOMOOHIIS 2 2

I'mapaBardeckuit pacyeT TpyOONpPOBOIOB. 2 10 12

I'mapaBardeckuit pacyeT TpyOONPOBOIOB. 2 2

KoHTpoNBHBINH OTIPOC 11O MOYITIO 2 2
Hroro mo BunaM yueOHOH pabOThI 16 16 40 72

Dopma npomexcymouHoli ammecmayuu

3auer




Hroro 3a Bropoii nepnox KoHTpoIs

<
N

TpeTuii nepuox KOHTPOJIs

Tuopomawunsl u 2udponpueoo

16

16

w
N

Fn,upaBanecxne MallIXuHEI.

FI/Iﬂp006’I>CMHLIC TUAPABINYCCKUEC MAIlIUHbI

FI/I,HpO,I[I/IHaMI/I‘IeCKI/Ie TUAPABINYCCKUEC MalllMHbL

NN IO} I )

Pacuer FI/IL[pOO6’I>CMHI)IX HaCOCOB

Pacuer TUAPOAUHAMHUYCCKHUX HACOCOB

OOBEMHBII THIAPOTIPUBOL

Iuaponunamuydeckue nepenavn

I'nnpomyd T

I'mnporpancdopmarTopsl

HHCBMOHpI/IBO,HI)I TPAHCIIOPTHO-TEXHOJOTMYCCKUX MAIlINH

NN I \ON I O} I (O} I )

Bri6op ruapomyd e

IMTonumepuyeckuue ruapoTpancGopmarops

PacueT 00beMHOTO THAPOTIPHBOIIA

Pacuer napameTpoB runponepenauu

Pacuer napameTpoB runponepenauu

KoHTponpHBI 01poc 1Mo MOIYIIO

[NON I \ON NS N I O} N NS} I )

BOININNNNNNNNNN]N] NN

Wroro no Buaam yuedHOH paboThI

16

—_
[o)

(O8]
[e)

(DOPMCZ npome.)fcymouuoﬁ ammecmauuu

DK3aMeH

(O8]
[e))

Hroro 3a Tpernii nepnox KOHTPOIA

<
N




3. COAEP KAHUE JUCHUIIJIMHBI MOAVYJIA), CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3IEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA

AKAJIEMUYECKHUX YACOB M BUJIOB YUEBHBIX 3AHATHIA

3.1 Jleknun

HaumenoBaHnue pa3neja JTMCHUILTAHBI (MOAYJIs1)/

Tema u coaepkaHue

TpynoeMKocTh
(K0,1-BO 4acoB)

1. Ocnoewt cuopasnuku

16

Qopmupywnble KomnemeHuuu, o&pasoeame/zbubte pe3yiomambl:
TIK-7: 3.1 (IIK.7.1), V.1 (IIK.7.2)

I.1.

OCHOBHBIE CBOMCTBA KHUJIKOCTH.

IIpenmer ruapasnuky. MecTo THAPABINKHI CPEH N3ydaeMbIX AUCIUIUINH. Vcroas30BaHue
ee 3aKOHOB B HayKe, TEXHHUKE U Mpon3BoAcTBe. KpaTkast uctopus Hayku. [lonstue
">kuaKocTh". OCHOBHBIE (U3NIECKUE CBOMCTBA YKUIKOCTH: TTaPaMETPBI COCTOSHHS
(abcomoTHOE, N30BITOYHOE ABJIICHHE U pa3pekeHne), aOCOMIOTHAS TEMIIEPaTypa, TUIOTHOCTE;
C)KMMaeMOCTbh, TEMIIEPAaTYPHOE PACIIUPEHNE, BA3KOCTh. MOJENH KUAKONW Cpe/Ibl: nacalbHas,
HBIOTOHOBCKAsl I HEHBIOTOHOBCKAS YKHIKOCTH.

Y4ebHO-MeToIUIeCcKas muTeparypa: 1, 2, 3

1.2.

T'unpocraruka

AOCOITIOTHBIM ¥ OTHOCUTEIBHBIN TTOKOH XKUIAKUX cpell. [ MapocTaTuaecKoe NaBIeHHe U €T
cBoiicTBa. CHIIBI, IEWCTBYIOIINE B TIOKOSIIEHCS )KUIKOCTH. YpaBHEHUS paBHOBECHS
KUAKOCTH (ypaBHEHHs Diinepa). 3akoH [Tackanst. DHepTHs MOKOSIIESHCS KUIKOCTH.
ITpe30MeTprUeckmii Ha-TI0p, ero GU3NISCKUN U TeOMETPHUECKHIA CMBICI. [ HapocTaTHIeCKuid
Hamop, ero GU3NIeCKuil ¥ TEOMETPHUECKHIIA CMBICT. MeTOABI ¥ MPUOOPHI IJIsT U3MEPEHUS
nmaBneHwst. CHITBI THIPOCTAaTHYECKO-TO JaBJICHHS Ha INIOCKHE W KPHBOJINHEHHBIE
nmoBepxHOCTH. 3akoH Apxumena. OCHOBBI TE€OPUH IUTABaHUS TeN. [[pHHIIAIIBI 1 CXEMBI
WCTIOJIB30BAHMS 3aKOHOB THAPOCTATHKH B THAPOCTATHUECKUAX MAIIMHAX H MEXaHU3MaX.
YyebHo-MeTomuuecKas qureparypa: 1, 3

1.3.

OCHOBHBIE MOHATUS TUAPOAUHAMUKH.

Bunae! aiBMXKEHUA: YCTAaHOBUBILEECS. U HEYCTaHOBUBIIIEECS, PABHOMEPHOE U HEPABHOMEPHOE,
HaIopHOE U OE3HANOpHOE, Hepa3phIBHOE U KaBUTALIMOHHOE. CTpylHas MOJIEIIb JIBMKEHUS
JKUAKOCTU. DIeMeHTapHas cTpyiika. IIoTok, kak COBOKYITHOCTb JIEMEHTapHBIX CTPYEK.
OneMeHTHI IOToKa. Pacxon u cpefHss CKOPOCTb MOTOKA. YpaBHEHUS! HEPA3PHIBHOCTU
(crutomrHOCTHN) AJIS ANIEMEHTAPHOW CTPYHKH M OTOKA KUAKOCTH U rasa.
YuebHo-mMeTonuueckas tureparypa: 1, 2, 4

1.4.

3akoH bepuymiu (rpaduyeckuii cMbIC).

I'paduueckuii cmbicn 3akoHa (YpaBHeHUs) bepHyuH [U1s1 a1eMEeHTapHOM CTPYHKH
U/leNIbHOM (HEBSA3KOI N HEC)KMMAEMOH) M peanbHOM (BSI3KOHM M CXKMMaeMOH ) )KUAKOCTEH 1
JUTS IOTOKOB UJICATBHOM (HEBSI3KOHM U HEC)KUMAEMON) M pealIbHOU (BSI3KO# U
CKMMaEeMOI ) KU IKOCTEH.

YuebHo-MeTonuuecKas gureparypa: 1, 2

L.5.

3akoH bepHyiim (SHEpreTH4ecKuii CMbIC).

DHepreTHueckuii cMbIci 3akoHa (YpaBHEeHUs) bepHyun 1u1st aeMeHTapHO#i CTpYHKH
U/leNIbHOM (HEBSA3KOI N HEC)KMMAEMOH) M peabHOM (BSA3KOHM M C:KMMaeMOH ) )KUAKOCTEH 1
JUISl TIOTOKOB MJI€aIbHOW (HEBSI3KOM M HECO)KUMAEMOW) M peasibHOU (BA3KOH 1
CKMMaeMOI ) KU IKOCTEH.

YuebHo-MeTonuuecKas guTeparypa: 2, 4
[Ipodeccronanbhble 0a3bl TaHHBIX U HHPOPMALMOHHbIE CIIPABOYHBIE CUCTEMBI: |

1.6.

PexuMBbl NBIKEHUS KUIKOCTH

Pe>xuMBbl IBHKEHUS )KUAKOCTH: JIAaMHHAPHBIN 1 TypOynenTHbId. Uncno PeliHonbaca.
OKBUBaJICHTHBIH (TpUBeeHHBIN) auameTp. Kpurnueckoe uncno Peiinonbpaca.
Pacnpenenenue ckopocteil o )XKUBOMY CEUEHUIO IOTOKA KUAKOCTU IIPU Pa3IHYHbBIX
peXUMax ABMKEHUS KUAKOCTH.
YuebHo-MeTonuuecKas gureparypa: 1, 2

1.7.

I'mppaBnuyeckue CONPOTUBIEHUS U THAPABINYECKHIE OTEPH.

I'uppaBnuueckre CONPOTUBIECHNS U IOTEPH HAOpa IpU JBUXKEHUH xkuakoctu. [lorepu
Haropa 1o JuimHe. Onpezenenue ko3¢ GHuLIreHTa NoTepb Ha TPEHHeE 110 JuInHe. MecTHbIe
THJpaBINYeCcKe conpoTuBieHus. OnpeneneHue K03(QGUIMEHTOB MECTHOTO COIIPOTHBIICHHSI.
CrocoObl CHIKEHUS THPABIMYECKHUX OTEPb.

YuyebHo-MeTouuecKas JIuTeparypa;: 2




1.8. T'mppaBnuueckuii ynap. 2
SIBnenue ruapaBaryeckoro ynapa, Gopmysna JKykoBCKOro; MOHSATHE O BOJIHOBBIX IPOLIECCAaX
B THJPOMAaruCTpasiX TUAPOIPUBOJOB. 3aIllUTa OT BO3AECHCTBHS THAPABINYECKUX YAapOB.
T'mppaBnuyeckuit TapaH.
Y4ebHo-MeTonuuecKas JIuTeparypa;: 2
2. Pacuem mpyoonpo6o0os 16
Dopmupyemvle Komnemenyuu, 00pazoeamenvHbvle Pe3yILHANIbL:
[K-7: V.1 (TIK.7.2), B.1 (I1K.7.3)
2.1. Hcreuenue xugkocTeit 2
HcTeyeHue kanenbHON )KUIKOCTH Yepe3 OTBEPCTUS U HacaAKu. Buasl orBepcTuil.
HcTeuenune sxuaKoCTU 4epe3 OTBEPCTHUSL.
YuebHO-MeToanYecKast aureparypa: 1, 3
2.2. KoadduimeHTs! ncredeHusl. 2
Koaddurmentsr nucreuenns. Bunpl Hacankos. Mcreuenue uepe3 Ha-caaku. [Ipumenenue
HAaCaJIKOB B TEXHUYECKUX YCTPOUCTBAX.
YueOHO-MeToanYeCcKas TuTeparypa: 3, 4
2.3.  Hcreuenue razos. Comno JlaBans: npuHIun n1eficTBUs U pacyer. 2
Hcteuyenue ra3os.
Como JIaBanst: MpUHIUI AEHCTBUS U pacueT.
IIpuMeHeHnE B TEXHUKE.
YuyebHo-MeTouuecKas JIuTeparypa;: 2
2.4. TuapaBIuuecKHi pacyeT TpyOOIIpOBOIOB. 2
Tuns! TpyOOIIPOBOOB (IIPOCTHIE U CIIOXKHBIE, TYITMKOBBIC M KOJIBIIEBBIC, C ITyTEBBIM U C
TPaH3UTHBIM pacxoioM) . JIBIKeHUE )KUAKOCTH 110 TpyOonpoBoaam. Pacuer mpocTeix n
cudoHHBIX TpyOOnpoBosoB CHIIOBOE BO3/ICHCTBHE YCTAHOBUBILETOCS TOTOKA HA
HETIOBIKHYIO U ABIXKYIIYIOCS IPETrpay.
YueOHO-MeToanYeCcKast Iureparypa: 2, 3
2.5. TmnpaBiauyeckuil pacyer TpyOOIpOBOIOB 2
Tunsl TpyOOIIPOBOIOB (IIPOCTHIE U CIIOXKHBIE, TYITMKOBBIC M KOJIBIIEBBIC, C ITyTEBBIM U C
TPaH3UTHBIM pacxoioM) . JIBIKeHUE )KUAKOCTH 110 TpyOonpoBoaam. Pacuer mpocTeix n
cudoHHBIX TpyOOonpoBosoB CHIIOBOE BO3/IEHCTBHE YCTAHOBUBILETOCS ITOTOKA HA
HETIOBIKHYIO U ABIXKYIIYIOCS IPETrpay.
YuebHo-MeTouuecKas IuTeparypa: 3
2.6. KaBuranus 2
Tunsl TpyOOIIPOBOIOB (IIPOCTHIE U CIIOXKHBIE, TYITMKOBBIC M KOJIBIIEBBIC, C ITyTEBBIM U C
TPaH3UTHBIM pacxoioM) . JIBIKeHUE )KUAKOCTH 110 TpyOonpoBoaam. Pacuer mpocTeix n
cudoHHBIX TpyOOonpoBosoB CHIIOBOE BO3/IEHCTBHE YCTAHOBUBILETOCS ITOTOKA HA
HETIOBIKHYIO U ABIXKYIIYIOCS IPETrpay.
YueOHO-MeToanYeCcKast Iureparypa: 2, 3
2.7. TunponpuBOAbl TPAHCIOPTHO-TEXHOIOTHUECKUX MAILIUH, 2
IMunponpyBoz ¢ pa30MKHYTOW M 3aMKHYTOW LUPKYJISALUEH pabodel KUIKOCTH.
PerynupoBaHue ckopocTH TuAponpuBoa: 00beMHOE U JpoccenbHoe. Crensmumit
THIPOIPpUBOA (THIpOycHinTeNnb). HasHaueHue, IPUHIMI ACHCTBUS U XapaKTEPUCTUKH.
YuyebHo-MeTouecKas JIuTeparypa;: 2
2.8. CocraBieHue ruipocxeM MpHUBOIOB aBTOMOOMIIS 2
KoHcTpyKIIMM THAPONPUBOIOB pabOYMX OPraHOB CTPOMTENBHBIX, JOPOXKHBIX H
NOABEMHO-TPAHCIOPTHBIX MAIIUH, IPOSKTUPOBAHUH THIPOCXEM 3TUX MAIIMH.
YuebHo-MeTonuuecKas gureparypa: 1, 2
3. T'udopomawunsl u 2udponpusoo 16
Dopmupyemvle Komnemenyuu, 00pazoeamenbHbvle Pe3yILHIANILL:
[K-7: 3.2 (ITK.7.1)
3.1. T'mapaBianueckue MalIUHBbL. 2
OO6nacTb npuMEHEHHs U Kiaccu(uKamys ruipoMalnit. [ napoodsemMHusie n
THIPOAMHAMUYE-CKUE THPaBIMYeCKHe MallInHbL. [ uapaBmnyeckue npeodpazoBarenu
SHEPrUM: THAPOHACOCH ¥ THPOABUTATENN (THIPOMOTOPHI).
YuebHo-MeTouecKas JIuTeparypa;: 2
3.2. T'mppooObeMHbIE rHAPaBIMYECKHE MAIIUHEI 2

Knaccugukarys rugpooObeMHBIX HACOCOB M UX N300pPaKCHUE HA THPABINICCKUX CXEMaX.
Paboune mapamerpsl: mogava, Harop, MomHocTh, KIT/. JlocToMHCTBA M HETOCTATKH
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Pa3JIMYHBIX TUIIOB THAPOOOBEMHBIX HACOCOB. METOBI YCTPOICTBA PEryIMpPOBAHUS IaBICHHS
Y 1101a4¥ 00BbEMHBIX HACOCOB. XapaKTePUCTHKA 00BbEMHBIX HACOCOB. [IpuMepsl IpUMEHEHHS
rUIpo0ObEMHBIX HACOCOB Ha 00BEKTAaX aBTOMOOWILHOM TEXHUKU

YuebHo-MeTonmuecKas guTeparypa: 1

3.3.

T'uaponrHaMuyeckue rupaBInuyecKiue MauluHbl

Knaccngukanms rugpogiHaMIdeCKUX HACOCOB U MX M300pakeHUe Ha THAPABINYECKUX
cxemax. JIoCTOMHCTBA M HEOCTATKH Pa3IMIHBIX THIIOB THAPOANHAMHYECKIX HACOCOB.
Mertozns! ycTpoiicTBa peryIupOBaHIs JaBICHHS U TOJaYH THAPOIUHAMUIECKIX HACOCOB.
XapakTeprucTrKa 00beMHBIX HacocoB. [IpuMeps mpuMeHEHUS THAPOANHAMHYECKIX HACOCOB
Ha 00BEKTaX aBTOMOOMILHOM TeXHUKH. MyIBTHIUINKATOPHI JaBJICHUS.
HacocHo-akkyMymsITOpHBIE CTaHIIHH.

Y4ebHO-MeToTuIecKast TuTeparypa: 1

3.4.

OOBEMHBII THIPOTPUBOJ
Knaccugukarys 00beMHBIX THIPOIPUBOAOB. DYHKIIMOHATBHAS M MPUHIUITAATBHAS CXCMBL.
HoctounctBa u HenocTarku. [ MaponpruBox NoCcTynareabHOro, BpaulareabHOro U
MOBOPOTHOTO JIBMkeHUi. [TapamMeTpsl XapakTepu3syrome 00beMHbIC THAPOIPUBOIBL.
Y4eOHO-MeToanYeCKasl TUTepaTypa: 2

3.5.

TupponuHaMuYecKue epeaaqu

O6mume ceenenus. HaznaueHue, yCTpONCTBO, MPUHITUN IeHCTBUSA THAPOMY(T. JlocTonHCTBA
1 HemocTarku ruapoMydT. [Ipumenenne rupomydt Ha aBTOMOOMITEHOM TexHuKe. OCHOBHEIE
SHEPreTHYECKNEe COOTHOIICHNS U BHEITHHIE XapaKTEepUCTHKH ruapomyt. HasHauenue,
YCTPOHCTBO, PUHITUT TEHCTBUS THAPOTpaHchopMaTopoB. JlOCTOMHCTBA M HEJOCTATKH
ruaporpanchopmaropoB. [Ipumedanue ruapoTpanchopMaropoB Ha aBTOMOOHITLHOM
TexHuKke. OCHOBHBIE SHEPTETUIECKIAE COOTHOIICHHUS W BHEITHIE XapaKTSPUCTHKI
TUAPOTPAHCHOPMATOPOB.

Y4eOHO-MeToIuIecKas JuTeparypa: 3

3.6.

I'unpomyd T

Hasnauenue, ycTpoiCTBO, IPUHLUIT ASHCTBUS THAPOMY(T. JJOCTOMHCTBA M HEOCTATKU
rugpomy¢T. IlpuMenenue ruapomydr Ha aBTOMOOWIBHOI TexHHKe. OCHOBHBIC
9HEPreTUYECKUE COOTHOILCHNUS M BHELIHUE XapaKTEPUCTHKU TUAPOMY (DT
YuebHo-MeTouecKas JIuTeparypa;: 2

3.7.

I'unporpancdopmaropsl

Hasnauenue, ycTpolcTBO, IPUHIUII ASHCTBUS ruapoTpaHcdopmaropos. IocTOMHCTBA U
HeJoCcTaTKy ruaporpancdopmaropos. [Ipumedanue ruaporpanchopMaropoB Ha
aBTOMOOMJIbHOH TeXHHKe. OCHOBHBIE SHEPIeTHYECKIE COOTHOIICHHS Y BHEIITHHE
XapaKTepUCTUKH T'HAPOTPaHC(HOPMATOPOB.

YuebHo-MeTonuuecKas gureparypa: 1, 2

3.8.

[THeBMONPUBOABI TPAHCIIOPTHO-TEXHOJIOTMYECKUX MALINH

KoHcTpyk1Msa NTHEBMONPUBOOB TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIlIUH, Ha3HAYEHUE U
NPUHLUIT AEHCTBUSL.

YuebHo-MeTonmuecKas guTeparypa: 1

3.2 TIpakTH4yeckue

HaumenoBaHnue pa3neja JTMCHUILTHHBI (MOAYJIs1)/

Tema u coaepkanue

TpynoeMKocTh
(K0,1-BO 4acoB)

1. Ocnoewt cuopasnuku

16

Qopmupywnble KomnemeHuuu, o&pasoeame/zbubte pe3yiomambl:
TIK-7: 3.1 (IIK.7.1), V.1 (IIK.7.2)

I.1.

[IpumeHeHne 3aKOHOB THAPOCTATHKHU TIPH PELICHUN

THJPABIMYECKHX 3a1a4

Llenb: MONMYyYUTH NPAKTUUECKUE HABBIKM IPUMEHEHUSI 3aKOHOB THIPOCTATHKU IIPH PEIICHUN
THJPABIMYECKHUX 3a1a4

3agada 1. OnpenenuTs MOJIHOE THAPOCTATHYECKOE IABICHHUE HA THO COCY/a, HAIIOJHEHHOTO
Bozoii. CocyJt cBepXy OTKDBIT, JaBJICHUE Ha CBOOOIHOM NOBEPXHOCTH aTMocdepHoe.
I'my6una Bozp! B cocyne h = 0,60 m.

YuebHo-MeTonuuecKas JIuTeparypa: 3

1.2.

[IpuMeHeHHE 3aKOHOB HEPa3pbIBHOCTH U bepHymnnu npu

peleHny 3a1a4d

Ienb: mony4nTh NpaKTUYECKHUE HABBIKU IIPUMEHEHHSI 3aKOHOB HEpa3pbhIBHOCTU U bepHymin
IPY peLICHUH THAPABIMYECKUX 3a/1au.




3amaqa. [I0TOK BOJIBI IBMIKETCS 110 HATIOPHOMY TpyOompoBoxy auameTpom d = 60 MM ¢
pacxomoM Q = 1 n/c. OnpenenuTh CPEIHIO CKOPOCTh TIOTOKA MPH MEPEXOC HA TUAMETP
BJIBO€ MCHBIIIMHA.

Y4eOHO-MeToanYeCKasl TUTepaTypa: 3

1.3. IlpumeHeHHE 3aKOHOB Hepa3pbIBHOCTU U bepHymu npu

peleHun 3axady 2
Lenb: NONMYyYUTH MPAKTUICCKHIE HABBIKK IIPUMEHEHHS 3aKOHOB HEPa3phIBHOCTU U bepHymm
MPY PEUICHUH THIPABIMYCCKUX 3a/1a4.
3agada. [ToTOK BOIBI IBMKETCS 110 HAITOPHOMY TpyOompoBoay nuamerpoM d = 60 MM ¢
pacxonom Q = 1 51/c. OnpenenauTs CPEeAHIOI CKOPOCTh IMIOTOKA IIPH IEPEXOIe HA AUaAMETP
BIIBO€ MEHBIIHM.
YuebHo-MeTouuecKas IuTeparypa: 3

1.4. Tpaduueckas unTepnperaiys ypasHenus beprymim 2
Lenb: mOMy9nTh MPAKTUIECKIE HABBIKA TIOCTPOCHUS JINHUH T€OMETPHUIECKOTO,
MTEE30METPUIECKOTO, CKOPOCTHOTO M IIOJTHOTO HAITOPOB B MTOTOKE JKUAKOCTH.
3anmada. [To HakIOHHOM TpyOe, cyxuBaroreics ot quamerpa d1 = 80 MM m0 nuamerpa d2,
npoTekas' pacxon Boasl Q = 4,5 n/c. Onpenenutb quamerp d2, eciu 3a1aHbl TIOKa3aHUS
mee3omMeTpoB hl =1 M u h2 = 0,8 M. Paccrosiane a = 0,5 M.
ITocTpoeHNTH HATIOPHBIE JTUHUH.
Y4eOHO-MeToIuIecKas TuTeparypa: 3

1.5. DHeprernueckast MHTEpIpETALVs ypaBHEHNsT bepHyu 2
Llenb: MONMYyYUTH NPAKTUUECKUE HABBIKK ONPEICIICHNS] TEOMETPUYECKOTO,
MBE30METPUYECKOT0, CKOPOCTHOTO U MOJTHOTO HAllOPOB B MOTOKE SKUAKOCTH.
3anada. [To HakioHHOM TpyOe, cyxuBaroieiics ot quamerpa d1 = 80 mm 1o nuamerpa d2,
nporekas' pacxof Boasl Q = 4,5 1/c. Onpenenuts auameTp d2, eciau 3a1aHbI TOKa3aHUs
nbe3omerpoB hl =1 M u h2 = 0,8 M. Paccrosiuue a = 0,5 M. [Torepu Haropa He y4UTHIBaTh
YuebHo-MeTonuuecKas JIuTeparypa: 3

1.6. Pacuer MeCTHBIX FHIPAaBIMUYECKUX TOTEPD. 2
Llenb: MONMYyYUTH NPAKTUUECKUE HABBIKK ONPEesICHNs] KO3((DHIMEHTOB TUIPaBINIECKUX
HOTEPh NPH JBIKEHUH KUAKOCTH.
3anada. Ha tpy6onpoBozne nnamerpom d = 300 MM mepes 3a/iBUKKOM yCTaHOBIICH
MBE30METP, MoKa3aHus kotoporo h =2 M. Pacxox Bomsr Q = 100 11/c, naBieHue 3a 3aBHKKON
armocepHoe. Onpenenuts K03QGHUIUEHT COMPOTUBIICHUS 3aIBIKKH.
YuebHo-MeTonuuecKas JIuTeparypa: 3

1.7. Pacder ruipaBIu4ecKux MOTEPh Ha TPEHHE. 2
Lenb: OMYyYNTH MPAKTUIECKIE HABBIKU ONPEAETICHNS KOAPPHUINECHTOB THIPABIIYECKUX
MOTEPH TP IBVKEHUH KHUIKOCTH.
3anmada. Jlansl 1Ba ceueHus Tpyoonposoaa mHoM £ = 150 M. B Havane TpybomnpoBoaa B
ceuennu 1-1 quametp d1 = 0,16 MM, reoMeTprUecKas BRICOTa TIOJIOKEHUS cedeHus Z1 = 3Mm,
COOTBETCTBEHHO B ceueHuu 2-2 d2 = 0,13 M u z2 = 5 m; pacxon xxkunkoctu Q = 0,03 m3/c,
TUAPOIUHAMUYECKHI Hanop B Hadase Tpybomnposoaa H = 30 M, moTepu Haropa B Hadasie
TpyOOIIpoBOIa coCcTaBIsAOT ho-1 -2 M, B KoHIIe TpyOompoBona — h1-2= 10 m; a =1
-K03(QPHUINEHT HEPaBHOMEPHOCTH pacIpeesICHIsI CKOPOCTH B CEUSHUH TOTOKA.
Y4eOHO-MeToIuIecKas IuTeparypa: 3

1.8. HccrneaoBaHue pexxuMOB JBUKECHUS KUIKOCTEH 2
Lenb: mpoBecTn BU3yaslbHOE HAOMIOAEHUE TAMUHAPHOTO B TYpOYJICHTHOTO PEKUMOB
JIBHJKEHHUSI, ONTPEIeNTUTh Yuciio PeliHonbca.
3amaga. LlumpKymanums Maciia CHCTEMBI CMa3KH JBUTATENsI BHYTPEHHETO CTOPAaHHS IIPOHCXOJHUT
cienyromuM obpa3oM: U3 6aka macio mpu temmneparype t1= 60 °C (Bs3kocts 30 10-6 M2/c)
nogaetcs 1o Tpyoe d1 = 50 MM B aBurarens. OnpenenuTs uncia PeliHonbaca u pexxum
JBIDKEHHS Maclia Iepe]] BXOIOM B IBUTATEIb, €CIIH PACXO0]] IUPKYIUPYIOMIETO B CHCTEME
Macima Q = 2,25 n/c.
Y4ebHO-MeToIuIecKast TuTeparypa: 3, 4

2. Pacuem mpyoonpoeo0os 16
Dopmupyemvle Komnemenyuu, 00pazoeamenvHbvle Pe3yILNIANIbL:
[IK-7: V.1 (TIK.7.2), B.1 (I1K.7.3)
2.1.  Ompexenenne k03(QGULINEHTOB HCTCUEHHS 2

HCHLZ MOJYYUTDb MPAKTUYCCKUC HABBIKN OIPCACICHUA K03(1)(1)I/IHI/ICHTOB HUCTCUCHUA
KHUIAKOCTH JId OTBepCTI/Iﬁ 1 HAaCaJKOB.




3anada. [Ipu nccnenoBaHny NCTEUEHHUS Yyepes3 Kpyroe orBepeTust quamerpoM do = 10 mm
nojiy4eHo: quametp crpyu d = 8 mm; Haop H = 2 m; Bpems HamonmHeHus oobema V = 10 1; t
= 32,8 c. Onpenenuts K0O3PGHUIUECHTHI CXKATHS €, CKOPOCTHU @, pacxoza |L. Pacripenenenus
CKOPOCTEH 10 CEYEHHIO CTPYH HPUHATH PABHOMEPHBIM.

YuebHo-MeTonuuecKas JIuTeparypa: 3

2.2.

T'uapaBnuveckuil pacueT MPUBOJA, BEIOOP ammapaToB
Llesnb: MONMYyYUTh HABBIKK THAPABINYECKOIO pacyera MPUBOa, BEIOOPA armaparos 1
TpybomnpoBoaoB. [lana cxema. BbiOOp ruapoannaparoB mpoU3BOANTCS 110 HOMHHAIEHOMY
(paboyemy) maBICHUIO 1 HOMHHAIILHOMY pacxofy. JlaBinenue B 6apax, atMocdepax Hiu
Meranackassix 3aJaeTcsi IpH ONpe/eIeHUH YCIOBHi dKcIuTyaraunu. CyiecTByeT psi
CTaHJAPTHHIX JaBJIeHUH B Oapax: 25, 40, 63, 100, 160, 200, 315, 400, 500, 630. Pacxox —
KOJIMYECTBO KHUIKOCTH B JI/MUH, KOTOPOE ITPOXOJMT Yepe3 TUIPOAIIIapar, 3a1aeTcs npu
BSI3KOCTH pabodeid )uAKocTH 35 MM2/c, mpu Temrieparype 40 °C u nepenazae napieHus |
6ap.ITpu BEIOOpE 000PYIOBAaHMS THIPOIIPUBOIA CHAYaAIa BRIOMPAIOTCS THAPOIBUTATEIH, a
3aTeM BBIOMPAIOTCS THUIPOAIIIAPATHI YIIPABICHHUS THAPOABUTATEISIMH
Y4eOHO-MeToIuIecKas IuTeparypa: 3

2.3.

I'uppaBnudeckuii pacyeT MprBoja, BEIOOP aIaparoB

Llesnb: MONMYyYUTh HABBIKK THAPABINYECKOIO pacyera MPHUBOa, BEIOOpA armaparos 1
TpyOOIIPOBOIOB.

Jana cxema. Beibop rumpoanmnapaToB MPOU3BOAUTCS 1O HOMHHAIEHOMY (pabouemy)
JIABJICHUIO 1 HOMUHAJIbHOMY pacxofy. JlaBienue B 6apax, arMocdepax Wi Meranackanisix
3aJ1aeTCsl PH OIPE/IeTICHUH YCIOBHI KcILTyarauuu. CyIiecTByeT psili CTaHJapTHBIX
JaBjieHui B 6apax: 25, 40, 63, 100, 160, 200, 315, 400, 500, 630. Pacxon — xonuuecTBO
JKUJKOCTHU B JI/MHH, KOTOPOE MPOXOIUT Yepe3 TUAPOaInapar, 3a1aeTcs IpH BI3KOCTH
paboueii xunkoctu 35 mm2/c, ipu Temneparype 40 °C u nepenane gapnenus 1 6ap.Ilpu
BBIOOpE 000PYIOBaHHUS THIPOIIPUBOAA CHAYaIa BRIOMPAIOTCS THAPOABHUTATEITH, & 3aTEM
BBIOMPAIOTCSI THAPOANIIAPAThl YIPABICHUS THAPOIBUIATEIISIMU

Y4eOHo-MeToIuIecKas IuTeparypa: 2

2.4.

CocraBiieHHe THIPOCXEM NTPHBOJOB aBTOMOOHIIS

Llenpto paboTHI SABASETCS O3HAKOMIJICHUE CTYJICHTOB C KOHCTPYKLHMSMH THAPOIPHBOIOB
pabounx OpraHoB CTPOMTENBHBIX, JOPOXKHBIX M IOJBEMHO-TPAHCIIOPTHBIX MAILH, a
TaKKe MPUBUTHE UM HABBIKOB B NPOEKTUPOBAHMUH I'MIPOCXEM ATHUX MAIlMH. 3aJlaHue:
M3Y4UTb paboTy THAPONPHBOJA YKa3aHHOW IperofaBareyieM MalluHbl M BBIYEPTHTH IO
3aJaHUI0 OMpPEAENEHHYI0 Y9acTh CXEMbI TUAPOIPHUBOJAA ATOM MAalIUHBEL.
YuebHo-MeTouecKas JIuTeparypa;: 2

2.5.

CocraBiieHHe THIPOCXEM NTPUBOZOB aBTOMOOHIIS

Llenpro paboTHI SBISIETCS O3HAKOMIJICHUE CTYJICHTOB C KOHCTPYKLHMSMH THAPOIPHBOIOB
pabo4nx OpraHoB CTPOMTENBHBIX, JOPOXKHBIX M IOABEMHO-TPAHCIIOPTHBIX MAILH, a
TaK)Ke MPUBUTHE UM HABBIKOB B NMPOEKTHPOBAHWH I'MPOCXEM DTHUX MAIlHH.
3agaHue:n3ydnuTh padoTy THUAPONPHBOJIA YKA3aHHOHM NperofaBaresieM MalluHbl U
BBIUEPTHUTH 110 3aJaHUI0 ONPEAENEHHYI0 4YacThb CXEMBbI THAPONPHUBOJA ITOH MAallUHBL.
YuyebHo-MeTouecKas JIuTeparypa;: 2

2.6.

TuppaBnudeckuii pacyeT TpyOOIPOBOIOB.

Llenb: moNMyYUTh NPaKTUUECKHE HABBIKKM PAacyeTa MPOCThIX CAMOTEUHBIX M CU(POHHBIX
TpyOOIPOBOJIOB.

3agada. Onpenenurs JuaMeTp TpyOoIpoBo/a, o KOTOPOMY HONAETCS KUIKOCTh (0 = 7,3
10-3 cm3/c) pacxonom Q = 3,5 J1/c, U3 yCIOBUSI OIyYCHUS! B HEM MaKCHMAJIEHO BO3MOXKHOM
CKOPOCTH IIPY COXPAHEHHMH JIJAMUHAPHOTO PEKMMA

YueOHO-MeToanYeCKast IuTeparypa: 2, 3

2.7.

T'uppaBnudeckuii pacyeT TpyOOIPOBOIOB.

Llenb: moNMyYUTh NPaKTUUECKUE HABBIKKM PAacyeTa MPOCThIX CAMOTEYHBIX U CU(POHHBIX
TpyOOIPOBOJIOB.

3agada. Onpenenurs uaMeTp TpyOorpoBo/a, o KOTOPOMY HONAETCs KUIKOCTh (0 = 7,3
10-3 cm3/c) pacxomnom Q = 3,5 J1/c, U3 yCIOBUSI OIyYCHUSI B HEM MaKCHMAJIEHO BO3MOXKHOM
CKOPOCTH IIPY COXPAHEHHUH JIJAMUHAPHOTO PEKMMA

YuebHo-MeTonuuecKas JIuTeparypa: 3

2.8.

KoHTponbHBII 0IPOC 110 MOYIIO

KoHTposns 0a30BbIX 3HAHUIA

1. Yro 03HaUaeT TEPMHH KUAKOCTB»? UTO 03HAYAET TEPMUH «TEKY4eCTb»?

2. OOBsCHUTE, B UM OTIIMYHE KACIbHBIX KUIKOCTECH OT yrnpyrux. [[puBequTe npuMepsi.
3. B kakux cucTeMax aBTOMOOWIsSI pabOYMMU TeJIaMU SIBIISTIOTCS KaIlebHBIC U YIIPYTHE
JKHIKOCTH?
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4. IlepeuucnuTe OCHOBHBIC (PU3MUYCCKUE CBOMCTBA XKUIKOCTEH U T'a30B.

5. TlepeuncnuTe OCHOBHBIE TAPAMETPHI COCTOSIHUS HKUAKOCTH.

6. UTo 03HAYAIOT TEPMHUHBL: «YACIBHOE NABICHUCY, «aOCOIIOTHOE JaBJICHUEY, KU30BITOYHOC
JIABJIICHUE», «PA3PEKEHUE», «KMAHOMETPUUYECKOE JaBICHUE)?

7. HazoBuTe eAMHULIBI U3MEPEHUS TaBICHUSL.

8. Kakoe CBOWCTBO KHUIKOCTH XapaKTEepPU3yeT KOAPPHUIUEHT 00BEMHOTO CxKATHS?

9. Kaxkoe CBOMCTBO )HIKOCTH XapaKTePU3yeT TEMIIEPATYPHBIA KOADPHUIIHESHT 00BEMHOTO
pacmupeHus?

10. TTox neiicTBUEM KaKHMX CHJI MIPOUCXOIUT OC3HAMIOPHOE IBUIKEHUE HKHUTKOCTH?

11. YUro Ha3bIBAIOT JIMHHUEH TOKA U TPYOKOH TOKa?

12. YUto Ha3BIBAIOT KUBBIM CEUYCHHUEM IIOTOKA KUIKOCTH?

13. Yto noHUMaIOT O TEPMUHOM «MACCOBBIN PacXo] >KUIKOCTUY?

14. YTo NOHUMAIOT TIOA TEPMHHOM «PACXOJl YKUJIKOCTH» ?

15. UTo Ha3bIBAIOT AJIEMEHTAPHON CTPYHKOM?

16. Tlepeuncnute qONMyIIEHUs, KOTOPbIE MPUHUMAIOT MPU PACCMOTPEHUH IIEMEHTApHON
CTPYHKHU )KUJIKOCTH.

17. ChopmynupyiiTe 3aKOH HEPa3phIBHOCTH.

18. Chopmynupyiite pusudeckuii cMbICT 3aKkoHa bepHysu.
YuebHo-MeTonuuecKas gureparypa: 1, 2

3. T'uopomawiunst u 2udponpusoo

16

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmManmol:
[K-7: 3.2 (IIK.7.1)

3.1.

Pacdet ruipooOBEMHBIX HACOCOB

enb: mOMy4uTh MPAKTUICCKIE HABBIKK pacueTa MapaMeTpoB IHAPOOOBEMHBIX HACOCOB.
HcxonHble JaHHBIC:T — painyC KPUBOIIKIIA, MM;p — INIOTHOCTH JKUAKOCTH, KI/M3; dir —
JMaMeTp MTOoKa, MM; D11 — TnameTp UMIMHIpA HAcoca, MM; N — YacTOTa BpallleHUs BaJia
KpHBOIIIHIa, 00/MUH;S — [uinHa xona mopiHs, MM; PH 105 — naBnenue narueranus, H/mM2;m
— KO3 (PUIMEHT MOIE3HOTO JCHCTBUS HACOCA; THIT HAcOCa -0 BapuaHTaM. Pacuurars
napaMmeTpsbl Hacoca.

Y4eOHO-MeToanYeCKasl TUTepaTypa: 2

3.2

Pacyer ruapogHaMHYECKUX HACOCOB

[enb: MONMYyYnTh MPAKTUYCCKUE HABBIKK pacyeTa MapaMeTpoB THAPOOOBEMHBIX HACOCOB.
HcxonHble JaHHBIC:T — painyC KPUBOIIUIIA, MM;p — INIOTHOCTH JKUAKOCTH, KI/M3; dir —
JMaMeTp MITOoKa, MM; D11 — TnameTp UMIMHIpA HAcoca, MM; N — YacTOTa BpallleHUs BaJia
KpHBOIIIHKIa, 00/MUH;S — [uyinHa xona mopiiHs, MM; PH 105 — naBnenue narueranus, H/mM2;n
— KO3 (QUIIMEHT MOIE3HOTO JCHCTBUS HACOCA; THIT HAacOCa -0 BapuaHTaM. Pacuurars
napaMmeTpsbl Hacoca.

YueOHO-MeToanYeCKast IuTeparypa: 2, 3

3.3.

Br16op ruapomMydThI

3. Be16op ruapomydTs 2

Lenb: mOMYyYNTH MPAKTUIECKIE HABBIKK BEIOOPA THAPOMY (Tl aBTOMOOMIA. [10mb3ysch
HOPMOTPaMMOM MOIITHOCTH W YaCTOTHI BPAaIleHHSI Ha BXOIXHOM Bally THAPOMY(TEI, BRIOHpacM
pa3Mepsl THAPOMY(DTHL. YUHUTHIBAsI, XapaKTePUCTUKH ABUTATENSI BHYTPEHHETO CTOpaHus (ero
MOIIHOCTH - 3511.C., M BpalieHrne BIXoaHOTOo Baja - oT 1000 g0 5000 06/MUHYTY) TpHHUMAEM
pasmep 9K. B cirydae gacThIX 3aIyCKOB M pa3roHa MaXxOBBIX Macc ¢ OOJIBITMM MOMEHTOM
WHEPINH CIIEAYET IPEeBAPUTEIEHO OCYIIECTBUTD CIEAYIOMNE KOHTPOIBHBIE pacdeTsl. Jls
3TOT0 HEOOXOIMMO 3HATH CIICIYIOIINE NCXOAHBIC JaHHBIE:- HOMUHAJIBHAS MOIITHOCTh
nBuraress (MOIHOCTH Ha Bxoae), KBT. [Ipuanmaem 20kBT.- HOMUHaJIbHAS 9acTOTA
BpallleHUs ABUTATENS (4acTOTa BpalleHUs Ha BXoe), (), mpuaumaeM 2000 06/MuH. -
MOIIHOCTh HAarpy3KH Ha BeIxojae ruapoMydrel, kKBT. [Ipuaumaem 12kBrT, - yactoTa BpameHus
MaruHbl, (MUH-1) J - MOMEHT MHEpITUH Bpararomieiics MmammHebl, (krm2) T - Temrieparypa
okpyxarommeit cpenpl, °C. Heo0XoauMo mpoKOHTPOIMPOBaTh: 1) Bpemst 3arycka, 2)
MaKCHUMAaJIBHO JIOCTUTaeMyI0 TeMIIepaTrypy Macja B THAPOMydTe, 3) MaKCUMAIBHO
BO3MO)KHOE YHCJIO ITyCKOB B Hac.

Y4eOHO-MeToIuIecKas JuTeparypa: 3

3.4.

[Monumepuueckure ruapoTpancHopmaropst

Lenb paboTel: Hayunthcs mpon3BOaUTh pacuéT pabouymx mapaMeTpoB KOMILICKCHOTO
runpoTrpancopmaropa Mcxonueie nanneie: Ne - MOIHOCTE ABHTaTels, KBT; n - yactoTa
BpaIlICHUs] pOTOpa JIBUTATEN, C-1; 1 - mepeaToqYHoe YiCiio ruaporpanchopmaropa, i = nH /
nT. Creayronue UCXOAHbIe TaHHbIE BO BCEX BapuaHTaX 3aJlaHusi oAMHAKOBBL: 3H = 0,9 - KI1J]
HacocHoro koineca; r = 800 kr/mM3 - yaenbHbIi Bec xkuakocTw;. R2T / R1T =1,2 - oTHOIICHUE
paanyca Ha BBIXOJIC U3 TypOHHBI K PaJyCy Ha BXOJC B TypOUHY
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YuyebHo-MeTouecKas JIuTeparypa;: 2

3.5. Pacyer 06beMHOr0 rUAPOIPUBOIA
Lenb: ONMYyYNTH MPAKTUIECKIE HABBIKM pacyeTa YHEPIeTHIECKUX XapaKTePHUCTHK
TUAPONPOBOAOB. IcXoHbBIE NTaHHBIE U yCIOoBHs pacuéTa B 00bEMHOM THAPOTIPUBOIE
TUAPOIMIUHAP nuameTpoMm D= 160MM uMeeT OMHOCTOPOHHHH MTOK quameTpoM d = 80MM.
VYIIoTHEeHHEe TOPIIHS | IITOKA B THAPOLMMIMHAPE — MamkeTHoe. Hacoc 3pa3BuBaeT
nasienue - 10,1 MITa u nogauy —0,15: /c.Ilanenve naBneHus B CIMBHOM THIPOIMHHAHN -
0,1MTIla, B HanopHoii - 0,2MI1a, yTeukn Macia B THAPOpPACTIPEACIUTENIC W B THAPOKIIANIaHe
MIPY MaHXETHOM YIUIOTHEHUHU TOPIIHA U mToka- 1 cm3/c. [Ipunsate KIT1 0,95. Onpenenutsb
ycumme F 1 ckopocTs v, pa3BHBaeMble IITOKOM THAPOIMIMHIPA TIPH €T0 IBIKEHIH BIIPAaBO U
BJICBO.
Y4ebHo-MeToIuIecKas IuTeparypa: 2, 3

3.6. Pacuer nmapaMeTpoB ruiponepenadu
Lenb: OMYyYNTH MPAKTUIECKHIE HABBIKM pacueTa YHEPIeTHIECKUX XapaKTePHUCTHK
ruapornepenad. Micxoaursie nannasie Cuia Beca rpysa G, kH — 10;Bricota monsema rpysa H, m
—2,5; Bpemst mombema rpy3a t, ¢ — 4; IloctosiHHBIE BeTMIrHB: HOMUHANBHOE TaBlICHUE
Hacoca pH, MIla — 14; Xon mrroka ruapormnaapa L, mm — 200; CrkopocTu padbouei
KUAKOCTH VK, M/c — 0,7...1 PaccuuTars: nuamerpa nopiras dif ; TpeOyeMyro MOIITHOCTh Ha
Baity; nojHoe 3Hadenne KIIJI rugponepenayun; ruipaBInyecKyt0 MOITHOCTh TOTOKA;
(hakTHUECKYIO MMOIavy; TEOPETUIECKYIO IT01ady; TeOMETPUIECKYIO IIOCTOSHHYIO Hacoca. 1o
KaTaJIoTy oo0paTs HacOC M THAPOPACIIPECTUTENb, EMKOCTh THAPOOaKka, THaMeTp
TpyOorpoBona. ITo pe3ynbraram pacdeToB OBUIM BEIOPATh CIASMYIONIHE MAaPKH 3JIEMEHTHI
THIPOCUCTEMBI: HACOC IMECTEPEHHBIN; THAPOUIHHIP; THAPOPACIIPEACITUTENh; THIPOOaK
Y4eOHO-MeToIuIecKas JuTeparypa: 3

3.7. Pacuer nmapaMeTpoB ruiponepenadu
Lenb: ONMYyYNTH MPAKTUIECKUE HABBIKM pacyeTa YHEPIeTHIECKUX XapaKTePHUCTHK
ruapornepenad. Mcxoausie nannasie Cuia Beca rpysa G, kH — 10;Bricota monsema rpysa H, m
—2,5; Bpemst mombema rpy3a t, ¢ — 4; IloctostHHBIE BeTMIrHB: HOMUHANBHOE TaBlICHUE
Hacoca pH, MIla — 14; Xon mrroka ruapormmuaapa L, mm — 200; CrkopocTtu padboueit
KUAKOCTH VK, M/c — 0,7...1 PaccuuTarp: nuamerpa nopiras dif ; TpeOyeMyro MOIITHOCTh Ha
Baity; nojHoe 3Hadenue KIIJI rugponepenaun; ruipaBIndecKyt0 MOITHOCTh TOTOKA;
(haxTHUECKYIO MOaTy; TEOPETUIECKYIO IT01ady; TeOMETPUIECKYIO IIOCTOSIHHYIO Hacoca. 1o
KaTaJIoTy oo0paTs HacOC M THAPOPACIIPECTUTENb, EMKOCTh THAPOOaKa, THaMeTp
TpyOompoBona. ITo pe3ynbraram pacdeToB OBUIM BEIOPATh CIASAYIONINE MAaPKH 3JIEMEHTHI
THIPOCUCTEMBI: HACOC IMECTEPEHHBIN; THAPOUIHHIP; THAPOPACIIPEACITUTENb; THIPOOaK
Y4ebHo-MeToIuIecKas IuTeparypa: 2, 3

3.8. KoHTponbHBI 0IpOC 110 MOAYIIO

KoHTposns 0a30BbIX 3HAHUIA

1. Hamucars popmyny st onpenenenust KITJI runpomydrst
2. Hanwucars popmyny s onpenenenns nonsoro KI1/1 nacoca.

3. Hamucars ¢opmyny 1 onpezesneHust abCOIMIOTHOTO IABJICHUS HA BXOJIE B HACOC
4. Yro NponCXOOUT C KPyTSAIIUM MOMEHTOM IIPH €ro Iepeade ¢ HOMOIILIO THAPOMY(TEI
5. Hamucars ¢popMyity 1u1st onpeziesieHust abCOMIOTHOTO IaBJICHNs Ha BBIXOJIE U3 Hacoca
6. K xakomy Tuiry (ruipooObeMHBIM WM THAPOANHAMHUYECKIM) OTHOCSATCS HACOCHI U
OOBSICHUTB C TOUKHU 3peHHs TpeodpazoBanus sHeprun: THB/I -mmectepeHHbINH-I1aCTHHYATBINA
-IIEHTPOOEXKHBIN JradparMeHHBIN TOPITHEBON
7. UTo MpOUCXOIUT C KPYTALIMM MOMEHTOM IIPU €T0 Nepeade ¢ MOMOILbIO
rugporpancdopmaropa?

8. Kakue notepu yuntsiBaet rugpasnudeckuii KITJ[ nacoca?

9. Kaxue norepu yuutsiBaeT Mexannueckuii KI1J] nacoca?

10. Kakue norepu yuntsiBaer oo0bemusiid KI1/1 nacoca?
YuebHo-MeTonuuecKas guteparypa: 1, 4
[Ipodeccronanbhble 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHBIE CUCTEMBI: |

3.3CPC

HaumeHnoBaHue pa3feja TUCHUITHHBI (MOAYJIs1)/
TeMa /11 CAMOCTOSITEILHOIO U3YYEHHS

TpynoemMkKocTh
(K0JI-BO 4acoB)

1. Ocnoevl cudpasnuku

40

Dopmupyemvie Komnemenyuu, 06pazoeamensvHbvle Pe3yibmanmol:
[K-7: 3.1 (IIK.7.1), V.1 (IIK.7.2)
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1.1. IIpuMmeHeHHEe 3aKOHOB F'MIPOCTATUKYU MPU PELICHUU 10
THIIPABIMYCCKUX 33134
3aoanue 014 camocmoamenbHO20 6bINOIHEHUA CHIYOCHNIOM:
Pedepar: [Touck nureparypsl u cocraBieHue Oudnuorpaduu, wucronab3oBaHue ot 3 10 5
Hay4HBIX Pa0OT, U3JI0KEHHE MHEHHS aBTOPOB U CBOETO CY)KJCHUS 110 BBIOPaHHOMY
BOIIPOCY; U3JI0KEHHE OCHOBHBIX aClIeKTOB NPOOJIEMBI.
O3HaKOMHTHCSI CO CTPYKTYypoH 1 odopmiieHreM pedepara. M3yuuts Bonpocst:
AOGCOIIOTHBIN M OTHOCHUTEINILHBIN TIOKOH )KUAKKX cpell. [mapocrarndyeckoe aBiIeHUE U €ro
cBoiicTBa. CuJibl, IEUCTBYIOIIME B TIOKOSILEHCS KUIKOCTU. YpAaBHEHUS! paBHOBECHS
xuaKoctu (ypaBHeHus Diinepa). 3akoH [lackans. DHeprus moKosmencst )uaKoCTH.
[Ibe30MeTpUYCCKIiA HAMOP, €T0 PU3MYSCKUI U TCOMETPUICSCKHIA CMBICIT.
I'mppocrarndeckuii Harop, ero GU3MYECKUI U TeOMETPUIECKUH CMBICIT. MeTob! 1
npuOOPEI T u3MepeHus AapiacHus. CHITbI THAPOCTATHYSCKOTO JABJICHHS HA IUIOCKUE H
KpUBOJIMHEITHBIE TOBEPXHOCTH. 3aKkoH Apxumena. OCHOBBI TEOpUU TJIABAHUS TEIl.
[IpuHIUIIBI B CXEMBI HCIIOIB30BAHSI 3aKOHOB THIPOCTATUKU B TUAPOCTATHICCKIX
MAaIllMHAX ¥ MCXaHHU3MaX.
YuebHo-MeTomuecKas uTeparypa: 1

1.2. 3axon bepHymm (3HEPTeTUYIESCKUI CMBICIT). 10
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHIYOEHMOM:
Lenb: OMYyYNTH MPAKTUIECKIE HABBIKM IIPIMEHEHHS 3aKOHOB Hepa3peIBHOCTH U bepHymm
TIPY pEIICHUN THIPaBIMYeCKUX 3a1ad. 3anada. [IoToK BOIBI ABIDKETCS IO HATOPHOMY
TpyOorpoBoxy nuamerpoM d = 60 MM ¢ pacxogom Q = 1 i/c. OnpenaenuTs CPEIHIO
CKOPOCTB ITOTOKA IIPH TIEPEX0/ie Ha AUAMETP BIBOE MEHBIITHHA
Y4ebHO-MeToIUIeCcKas muTeparypa: 1, 2, 3

1.3. TIpumeHeHHe 3aKOHOB HEpa3phIBHOCTH M bepHymm npu 10
pemeHny 3a1aq
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
MByuutb BOnpockl ist JalnbHEUIIEro TeCTUPOBAHUS:
Bunae! aBMXKEHUA: YCTAaHOBUBILEECS U HEYCTaHOBUBIIIEECS, PABHOMEPHOE U HEPABHOMEPHOE,
HaIopHOE U OE3HANOpHOE, Hepa3phIBHOE U KaBUTALIMOHHOE. CTpylHas MOJIEIIb JIBMKEHUS
JKHUJKO-CTH. DNIeMeHTapHas cTpyiika. [IoTok, kak COBOKYITHOCTb 2JIEMEHTAPHBIX CTPYEK.
OneMeHTHI I0T0-Ka. Pacxom 1 cpeHss CKOpOCTh MOTOKA. YPaBHEHHs HEPA3PBIBHOCTU
(CILIONIHOCTH) TSt AIEMEH-TAPHON CTPYHKHU M IOTOKA JKUAKOCTH U rasa.
YueOHO-MeToanYeCcKast TuTeparypa: 3, 4

1.4. Pacder MECTHBIX TUAPABIMYECKHUX TIOTEPD. 10
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
M3yuuTh BONpOCH! ISl TaTbHENUIIEr0 TECTUPOBAHMUS:
PexxuMbl IBYOKEHUS KUIKOCTH: JTaMUHAPHBINA 1 TypOyiteHTHBINH. Yucio PeitHonbaca.
OKBUBAJICHTHBIN (TpUBEIeHHBIN) muameTp. Kputrueckoe unciio PeiiHonbaca.
Pacnipenenenne ckopocTeil 1Mo KUBOMY CEYSHHIO IOTOKA KUAKOCTH TIPH Pa3THIHBIX
peXuMax IBUKEHUS KUIKOCTH.
Y4ebHO-MeToIUIecKas TuTeparypa: 1, 2

2. Pacuem mpy60onpo6o0os 40
Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmManmol:

[IK-7: V.1 (IIK.7.2), B.1 (IIK.7.3)

2.1. Hcredyenne KUOKOCTEN 10
3aoanue 0na camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:
[enb: NONMYyYUTH MPAKTUICCKIE HABBIKU OMPEHCICHUS KOI(PPHUIMCHTOB HCTCUCHUS
SKUAKOCTH 71l OTBEPCTUN U HACAIKOB.
3anada. [Ipu nccnenoBaHny NCTEUEHHUS Yyepe3 Kpyroe orBepeTust quamerpoM do = 10 mm
nonyyeno: auamerp crpyu d = 8 mm; Harop H = 2 m; Bpemst HanonHeHus oosema V = 10
t= 32,8 c. Onpenenntb KO3PQUIMEHTHI CKaTUs €, CKOPOCTH ¢, pacxoza L. Pacnipenenenus
CKOPOCTEH M0 CEUEHUIO CTPYU NPUHATH PABHOMEPHBIM
YuebHo-MeTonmuecKas uTeparypa: 1

2.2. TmapaBnuyeckuid pacdeT TpyOOIpOBOIOB. 10

3adanue onn camocmoamenbHozo 6bINOIHEHUSL CHIYOCHIMOM:

[lenb: MONMYyYUTDh MPAKTUUECKUE HABBIKK pacyera TpyOornpoBoia

3amada. OnpeaenuTh TuaMeTp TPyOOIIpoBo/Ia, IO KOTOPOMY ITOAETCs JKUIKOCTh (v = 7,3
10-3 cMm3/c) pacxomom Q = 3,5 11/c, M3 YCIOBHS ITONyYIESHUST B HEM MaKCHMaIbHO BO3MOXKHOU
CKOPOCTH MPU COXPAHEHHH JJAMUHAPHOTO PEKHMa

Y4ebHO-MeToIUIecKas TuTeparypa: 1, 2

13




2.3.

CocTaBiicHHE THAPOCXEM TIPUBOIOB aBTOMOOHIIS

3adanue 013 camocmoAmenbHO20 6bINOIHEHUS CHIYOCHIMOM:

Pedepart: [ouck nureparypsl U cocTaBicHHE OMOIHOrpaduu, HUCIOIB30BaHUE OT 3 110 5
HAyYHBIX Pa0OT, H3II0KEHUE MHEHHS ABTOPOB M CBOETO CYXKJICHUS 110 BEIOPAHHOMY
BOIPOCY; U3JIOKEHUE OCHOBHBIX acIEeKTOB Mpo0ieMbl. O3HAKOMUTBCS CO CTPYKTYPOU U
odopminenuem pedepara.

KaBuranus B Hacocax. [IpruuHbI, MOCIECTBYS KABUTAIIMU B TUAPOCUCTEMAX
YuebHo-MeTonuuecKas gureparypa: 1, 2

10

2.4.

luppaBnudeckuii pacyeT TpyOOIPOBOIOB.

3aoanue 014 camocmoAmenbHO20 6bINOIHEHUA CHIYOCHNIOM:

[enb: MONMYyYnTh MPAKTUYCCKHE HABBIKK pacyeTa TpyOorpoBoaa

3agada. Onpenenurs JuaMeTp TpyOoIpoBo/a, o KOTOPOMY HONAETCS KUIKOCTh (0 = 7,3
10-3 cm3/c) pacxomnom Q = 3,5 J1/c, U3 yCIOBUS MOIyYCHUSI B HEM MaKCHMAJIEHO BO3MOXKHOM
CKOPOCTH MIPU COXPAHCHUH JJAMUHAPHOTO PEKUMA

YuebHo-MeTouuecKas IuTeparypa: 3

10

3. T'uopomawunsl u 2udponpusoo

Dopmupyemvle KomnemeHyuu, 00pPa3oeamesibHyle Pe3yIbMamol:
IK-7: 3.2 (IIK.7.1)

3.1.

T'uapaBnuveckue MalIMHEL.

3adanue 013 camocmoAmenbHO20 6bINOIHEHUS CHYOCHIMOM:

W3yuuth BONPOCH JUIs TaJbHEHIIIEr0 TECTUPOBAHUS:

OO6nacTe NPUMEHEHHSI U KJTACCHU(UKALIUS THAPOMAIINH. [ HIpoOoOBEMHEIC U
TUIPONMHAMUYC-CKUE THIPABIMYCCKUE MAIIMHBL. [ HapaBindyeckue mpeodpasoBareiu
SHEPIrHU: TUAPOHACOCHI U TUAPOABHUTATENHU (THIPOMOTOPEI)

YuebHo-MeTonuuecKas gureparypa: 1, 2
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4. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

4.1.

YueGHo-MeTONMYECKAS IUTEPaTypa

Ne
1/

bubmorpadudeckoe onvcanue (aBTop, 3ariiaBue, BUI U3IaHUS, MECTO,
W3/1aTeNbCTBO, TOJ U3/IAHMUS, KOJINYECTBO CTPAHHIL)

Ccoinka Ha uctouyHuk B OBC

OcHoBHasi IuTeparypa

I'poxoBckuii, /1. B. OCHOBBI THAPaBIMKH U THIPONIPHUBOL : yaeOHOoe mocodue / [1. B.
I'poxoBckuit. — Cankrt-IletepOypr : Ilomurexnuka, 2024. — 237 ¢. — ISBN
978-5-7325-1201-4. — Texkcr : anekTpoHHbIi // [{udpoBoit 00pazoBaTenbHBIH
pecypc IPR SMART

https://www.iprbookshop.ru
/135127 .html

Iynpos, A. H. T'mapasnuka u rugponpuson : npaktukym miast CI1O / A. H. Iympos.
— 2-e m3n. — Jlunenk, CaparoB : JIMmenkuii rocyIapCTBEHHBIH TEXHUIESCKHUI
yHuBepcuteT, [Ipodobdpazosanue, 2020. — 64 c. — ISBN 978-5-88247-950-2,
978-5-4488-0760-2. — Texcr : anekTpoHHbIi // [{udpoBoit 00pazoBaTenbHBINH
pecypc IPR SMART

https://www.iprbookshop.ru
/92826.html

Iynpos, A. H. IIpakTrkyMm 110 THAPaBIUKE U THAPOIIPUBOLY : yueOHOe ocodme / A.
H. Hymnpos. — Jluneuxk : JIuneukuii rocyqapcTBEHHBIN TEXHUYECKUI YHUBEPCUTET,
OBC ACB, 2013. — 66 c. — ISBN 978-5-88247-620-4. — TeKcT : 31eKTPOHHBIH //
Iudporoii o6pazosarenbublii pecypc IPR SMART

https://www.iprbookshop.ru
/22908.html

JlonoJiHNTEILHAS TUTEPATypa

benoycos A.P. JlabopaTopHBIii MPaKTUKyM IO THAPABIUKE : COOPHUK

71a00paTOPHBIX PAOOT IO TUCHUTUIHHAM «MeXaHHKa KUIKOCTH», «[ HIpoMexaHuKay,
«'mnpasimkay, «'uaponpuBoasl», «[THeBMarnkay / bemoycoB A.P., TuxoHeHKOB
B.I1.. — Mocksa : MockoBcKasi roCyIapCTBEHHAs aKaJeMHsl BOJAHOTO TPAHCIIOPTa,
2007.

https://www.iprbookshop.ru
/46716.html

4.2. CoBpeMeHHbIe podeccHOHAIbHBIE 0a3bl JAaHHBIX M HHPOPMANIHOHHBIE CIPABOYHbIE CHCTEMBI,
HCIO0JIb3yeMble MPH 0CYIeCTBICHHH 00Pa30BaTeILHOI0 MPOIEcca Mo JUCHHILTHHE

Ne
1/

HanmeHnoBaHue 0a3bl TaHHBIX

Cchlika Ha pecypc

—

Ennnas xomnekuns mudpoBeIX 00pa3oBaTeNbHBIX PECypCOB

http://school-collection.edu.
ru
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5. ®OHJI OEHOYHbBIX CPEACTB VIS IPOBEJEHUA TEKYIIEI'O KOHTPOJISA U
MHNPOMEXKYTOYHOU ATTECTAIIUHU OBYYAIOIIIUXCA 110 JUCHUIIJIMHE (MO YJIIO)

5.1. Onucanue noka3sareJsieil 1 KpUTepHeB OLEHNBAHUS KOMIETEHIN A

Kon xommerennmu mo ®I'OC

Tekyuii KOHTPOIb

IIpomesxyTouHas
arTecTanus

Koz 06pa3oBatebHOTO pe3yisrara

JUCLAIUTHHBI

Mynsrumenuiitas
Npe3eHTaLwst
Tect
3amaua
3auer/DK3aMeH

IK-7

3.1 (TIK.7.1) n

3.2 (TIK.7.1) n

V.1 (IIK.7.2) n

+l+|+]+

B.1 (TIK.7.3) n

5.2. TunoBble KOHTPOJIbHBbIE 32JaHUS WJIM HUHbIEe MAaTepHAJIbl, He0OX0AUMBbIe A OLEHKH 3HAHMII, yMeHUIi,
HAaBBIKOB 1 (MJIH) OMBITA AeATEeJIbHOCTH, XaPAKTEePU3YOIIUX 3Tanbl (OPMUPOBAHUS KOMIETEHIIHIA.

5.2.1. Texkymmii KOHTPOJIb.

Tunossle 3aganus k pazaeny "OCHOBBI THAPABIUKH'":
1. 3agaua
1. Onpenenuth AaMeTp TPyOOpoOBOAa, IO KOTOPOMY ToAaeTcs KUAKOCTh (v = 7,3 10-3 cm3/c) pacxomom Q = 3,5 1/c,
U3 YCIIOBUS MTOTYyYEHHS B HEM MaKCHMaIbHO BOSMOXKHOH CKOPOCTH NPH COXPAaHEHUH JIAMHHAPHOTO pPeXnuma. 3.
OnpenenuTh CPEeTHIOI0 CKOPOCTh XKHUIAKOCTH B CEYCHHH TPyOomnpoBoaa auamerpom D = 200 MM mpu pacxone Q =5
n/c.
2. Hupkymasiuust Macaa CHCTEMBI CMA3KH JIBUTATEllsl BHYTPEHHETO CTOPAaHUs IPOUCXOAUT CIIELYIOMNM 00pa3oM: U3
0aka Macyo MmojaeTcs B IBUTATENb, IJIe HarpeBaercs 10 Temmnepatypsl t2 = 100 °C (Bsa3kocTh 16 10-6 M2/c) momaetcst
o Tpyoe d2 = 30 MM HampasiseTcs B paauaTop, a 3aTeM, IoCIie OXJIaXICHUs B OaK.
3. Onpenenuts uncna PeifHonbACA M PEXHUM IBIKCHUS Maciia MOCIE IBUTATelIsl, €CIIN PAcXOf IUPKYIHPYIOIIETO B
cucreme Macia Q = 1,25 ni/c
Konnuecrso 6aytos: 30
2. MyabTUMeIUiTHAS TPe3eHTAlMS

TeMBI JOKIIAI0B,

[NonsiTre oO6beMHOIM ruapomarinibl. Hacockr

[NousiTre 00beMHOI ruApOMaIMHbL. ['UIpoaBHUraTENH.

Hanop nacoca. XapakrepucTtuka. I[IpyHInn nocTpoeHus: XapakTepUCTUKH.

Knaccudukaums OI'M. Ilpunnunuansubie cxeMmbl 00beMHbIX TuapoMainnd (OI'M). KoHcTpyKTHBHBIE CXEMBI
Knaccudukauns OI'M. IMopiineBbie Hacochl. KOHCTPYKTHBHBIE CXEMBI

Knaccudukauns OI'M. Bunbl BO3BpaTHO-NOCTYNATEIbHBIX THAPOMaInH. KOHCTpYKTHBHBIE CXEMBI
. Knaccudukarms OT'M. Buabl potopHbIx rugpoMamint. KOHCTPYKTHBHBIE CXEMBI.

. Kinacenguxanus OI'M. lllecrepeHHble HACOCHI C BHEITHUM 3aLeIuieHneM. KOHCTpYKTHBHBIE CXEMBI.

9 Krnaccudukauns OI'M. IllectepeHHble HACOCHI ¢ BHYTPEHHHUM 3alleIUICHHEM. KOHCTPYKTHBHBIC CXEMBI.

10. Kinaccudukanust OI'M. 11InbepHble riIpoMamIiHbl OHOKPATHOTO. KOHCTPYKTHBHBIE CXEMBI
11. Knaccudukams OI'M. 11InGepHble ruapoMainHbl MHOTOKpPaTHOTO AeicTBUsL. KOHCTPYKTHBHBIE CXEMBI
12. Kinaccuguxanust OI'M. PaguansHo-nopiiHeBbie THApoMainibl. KOHCTpYKTHBHBIE CXEMBI.
13. Kinaccuguxanust OI'M. AKcHaabHO-TIOPIIHEBbIE THAPOMALINHBI. KOHCTPYKTHBHBIE CXEMBI.
14. Knnaccuguxanust OI'M. BunToBsle rupomanivibl. KOHCTPYKTHBHBIE CXEMBI.
15. OcHOBHBIE IPU3HAKU POTOPHBIX TUAPOMAIINH. KOHCTPYKTUBHBIE CXEMBI
16. Benmmuunel, Xapakrepusylommue padounii npouecc OI'M: nonaua (pacxon), padounii 00beMm,
17. Bennuunel, Xxapakrepusylomue padounii nporecc OI'M: naBnenue, momHocTh, KI1/],
18. Benmmuunel, Xapakrepusytomue padounii npouecc OI'M: yactora BpaleHus, KpyTSAIHH MOMEHT.
19. T'maponpusoasl. OCHOBHBIE MOHATHUS U ONPEIEICHHUS.
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20. O6o3HaueHUE IIEMEHTOB THAPO- U THEBMOCHCTEM.
21. IpuHiun nerdcTBUs THAPONPUBOIOB.HacOCHBIH, aKKyMYISTOPHBIH.
22. Namepenne pacxona. MaccoBbIi pacxoll ¥ 00bEMHBINM PACXOJIbl, YCTPONCTBA U METONUKH.
23. MarucTpanbHbIi, CISISIIANA THIPOTIPHBO/I.
24. 3aMKHYTBIHA U pa30MKHYTHIN THAPOTIPHUBO/I.
25. T'mapoarnmaparypa ruApOTpHUBOIOB.
26. I'mapopacnpenenuTenu, KiraccuhuKanmsl.
27. TuapoapocceNy U APOCCENNPYIONTNE THAPOPACTIPEICITUTENH.
28. TlocrostHHEbIE Mpoccenu. JlamuHapHBIC U TYPOYJIEHTHBIC APOCCEIH.
29. JlpoccenbHbie peryasaTopbl. 30. 30I0THUKOBBIE THAPOPACTIPEACITUTEIH.
31. CxeMbl, KOHCTPYKIHS 30JI0THUKOBOTO JPOCCEIHHOTO PACIIPEICTHTE.
32. TedeHue >KUIKOCTH Yepe3 paboure OKHA 30JIOTHUKOBBIX IPOCCEIEH.
33. KoagduimeHT pacxoaa 30JI0THUKOBBIX PETYITHPYEMBIX IPOCCEIEH.
34. XapaKTepUCTHKH UACATHHOTO YETHIPEXIPOCCEIBHOTO 30JI0THHKA.
35. CrpyitHbIi THOPOPACTIPENETUTENh M THAPOPACTIPEACITUTENb COTUIO-3aCIIOHKA.
36. 'mppasnmuueckue knamanbl. [lepennBHo# kinanan. TedeHus B HEM.
37. I'mppasnuyeckue kiamanbl. [IpenoxpanuTenbHbIi KinanaH. TedeHus B HeM.
38. 'mapaBnuyeckre Kiamanbl. PeqyKinoHHbIN KiamaH. TedeHnus B HeEM.
39. PacueT ruJjpoKyIamaHoB.
40. O0beMHOE PEeTYIUPOBAHNE CKOPOCTH BBIXOJHOTO 3BEHA THIPOIIPHBO/IA.
41. CpaBHeHHE CITOCOOOB PEryIMPOBaHUS THIPOIPUBOJIOB.
42. IpoccenbHeli criocod perymupoanus OI'TI ¢ ycTaHOBKOM Apocces Ha BXOJE B THAPOIBUTATEb.
43. llpoccenbHeIi criocob perymuposanus OI'TI ¢ ycTaHOBKOH ApOCCEIs Ha BBIXOAE U3 THIPOABUTATEIIS.
44. NlpoccenbHblit criocod perymupoanus OI'TI ¢ ycTaHOBKOM Apoccens MapayijieIbHO THAPOIBUTATEIIO.
45. OCHOBHBIE ITapaMeTPhI MPUBOJIA.
46. Pacrionaraemasi 1 moTpeOHas XapaKTEPUCTHKH THAPOTPUBO/IA.
47. Crarnueckue XapaKTepHUCTHKN 0OBEMHOTO THAPOIIPHBO/IA C JPOCCEIBHBIM PETYITHPOBAHUEM.
48. DHepreTUUecKre XapakKTePUCTUKH THAPOIIPUBOIA.
49. MeTonbl 3MepeHus TapaMeTpOB 00BEMHBIX THIPOIIPHUBOIOB.
50. 3amepeHne naBieHus, pacxoia, TeMIeparypbl padovnx Cper.
51. U3mepenre 4acToThl BpalieHUs! U KPYTAILIETO MOMEHTA.
52. O6mrue cBeaeHus 00 dKCIUTyaTallid ¥ PEMOHTE TIPHBOJIOB.
53. OCHOBHEIE THITBI PaOOUNX KUAKOCTEH, MPUMEHIEMBIX B THAPOTIPUBOIAX.
KonuuecTro 6amos: 20
Tunossle 3aganust Kk paszaeny "Pacuer TpyoonpoBomos':

1. 3agaua
1. Ha BomomnpoBomHoit TpyOe muamerpom d1 = 20 MM, Bogomep auamerpom d2=10 mm. Ha kakyro BeicoTy h2
MMOJHUMAETCS BOJIa B Tb€30METPUIECKOHN TpyOKe, YCTAaHOBICHHON B Y3KOM CEUEHHH, TIPH pacxoae Boasl Q=2-10-3
M2/c, ecITi YPOBEHB BOJIBI B ITbE30METPE, PHUCOSTUHEHHOM K OCHOBHOH TpyOe, h1=20 cm? ITorepu Hanopa He
YYUTHIBATb.
2. lansl aBa cevueHus Tpyoomnposona auuHoi £ = 150 M. B Hauane TpyoomnpoBona B cedenuu 1-1 auamerp d1 = 0,16
MM, TeOMETpHYECKast BRICOTA TOJOXKEHUS ceueHns Z1 = 3M, COOTBETCTBEHHO B ceueHuu 2-2 d2 =0,13 Mmu z2 =5 m;
pacxox xuakocta Q = 0,03 m3/c, ruaponMHAMUYECKHI Hamop B Hadasre Tpyoonposoaa H = 30 M, moTepu Hamopa B
Hagaje TpyOoIpoBoa COCTaBIAIOT ho-1 -2 M, B koHIIE TpyOomnpoBona — h1-2= 10 m; a = 1 - koapdunment
HEpaBHOMEPHOCTH PacIpeieIeHUs] CKOPOCTH B CEUEHHH MOTOKa
KonuuecTro 6ammos: 30

2. Tect
Bribepute 3HaueHue yrcna PenHonrbaca, XapakTepHOE s JAMHUHAPHOTO PEKUMA IBUKCHUS KUIKOCTH.
a) 2000;
6)2500;
B) 5000.
2. Kakoe 3HaYCHHE MOXKET UMETh KOA(PPHUIUEHT UCTCUCHUS [T PEaTbHOM XKUIKOCTU?
a) OOJIBIIIC CAMHUIIBL;
0) paBHOE CAMHUIIC;,
B) MEHBIIIC CTUHHUIIBI
3. UTo mpOUCXOMUT C KPYTAIIMM MOMEHTOM IIPH €0 Mepeaavye ¢ MOMOIIBI0 THAPOMYDTHI,
a) OH YMEHBILIACTCS,
0) OH HEe U3MEHAETCS;
B) OH YBCJIMYHBACTCS.
4. Yto Takoe "ruapocrarnyeckoe” napieHue?
a) 9TO JIaBJICHUE, ACUCTBYIOIICE HAa TIOBEPXHOCTD MOKOAIICHCS  JKUAIKOCTH;
0) 3TO MaBNcHHE, NEHCTBYIOMIEE CO CTOPOHBI MOKOSIICHCS JKUJIKOCTH Ha CTCHKHU COZICpIKAILeH ee cocyna;
B) 3TO JaBJICHUE, JCHCTBYIOIICE BHYTPH MOKOSIIECHCS HKHUIKOCTH.
5. s 4ero mpeaHa3HaueHbl CXOSIIMECs Haca Ky ?
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a) JUTA pa3roda noToka JXuJaKoCTH,
6) JUT TOPMOXKCHUSA IMOTOKA KUAKOCTHU,
B) JJIA IIOBBIIICHUA JAaBJICHUSA B ) KUJKOCTH

Konuuectso 6amios: 10
TumnoBkle 3ananus K pasgeny " [mapomMammHel U THAPONPUBOA':
1. Tect
Bribepute 3HaueHue yrcna PenHonrbaca, XapakTepHOE s JAMHHAPHOTO PEKUMA IBUKCHUS KUIKOCTH.
a) 2000;
6)2500;
B) 5000.
2. Kakoe 3HaYeHHE MOXKET UMETh KOA(PPHUIUEHT UCTCUCHUS [T PEaTbHOM HKUIKOCTU?
a) OOJIBIIIC CAMHUIIBL;
0) paBHOE CAMHUIIC;
B) MEHBIIIC CTHHHUIIBI
3. UTo mpOUCXOMUT C KPYTAIIMM MOMEHTOM IIPH €0 Mepeaavye ¢ MOMOIIBI0 THAPOMYDTHI,
a) OH YMCHBILACTCS,
0) OH HEe U3MEHAETCS;
B) OH yBEJIMYMBAETCA.
4. Yto Takoe "ruapocrarnyeckoe” napieHue?
a) 9TO JIaBJICHUE, ACUCTBYIOIICE HAa TIOBEPXHOCTD MOKOSIICHCS  JKUAIKOCTH;
0) 3TO naBicHHE, NCHCTBYIOMICE CO CTOPOHBI MOKOSIICHCS JKUAKOCTH Ha CTEHKHU COZepKallel ee cocyna;
B) 3TO JaBJICHUE, JCHCTBYIOIICE BHYTPU MOKOSIIEHCS HKUIKOCTH.
5. s yero mpeaHa3HaueHbl CXOSIIMECs Haca Ky ?
a) JUIs pa3roHa MOTOKA YKHUIKOCTH;
0) 111 TOPMOYKEHHUSI TOTOKA YKUKOCTH,
B) JUTSI TIOBBIIICHHS JaBJICHUS B )KUAKOCTU

Konnuectso 6amios: 20

5.2.2. IIpoMe:kyTOUHASI ATTECTAIUSI

[IpoMexyTo4Hasl aTTeCTalysi MPOBOJUTCS B COOTBETCTBHH C [10JIOKEHHEM O TEKYILEM KOHTPOJIE M MPOMEXYTOUHON
arrecraruu B ®T'BOY BO «lOYpI TTIV».

IlepBblii mepuoOx KOHTPOJIS
1. 3auer
Bompockr k 3ageTty:
1. Yto o3HaUaET TEPMHH KHIKOCTH»? UTO 03HaYaeT TEPMUH «TEKYIEeCTh»?
2. OOBsICHUTE, B YeM OTIMYHNE KaleIbHBIX KUIKOCTEH OT yrpyrux. IIpuBenute mpumMepsl.
3. B kakux cuctemMax aBTOMOOMIIS pabOYMMU TeIaMH SBIISIOTCS KalleIbHbBIE H YIPYTHE KUTKOCTH?
4. Tlepeuncnute OCHOBHBIC (PH3MUECKIE CBOMCTBA KUAKOCTEH U Ta30B.
5. IlepeuncnuTe OCHOBHBIE TAPAMETPHI COCTOSHUS KUAKOCTH.

6. Uto 03Ha4aroT TEPMHUHBIL. «YACIBHOC TABJICHUC), «a0COIIOTHOE JaBJICHUC), «U30BITOYHOE
JaBJIC-HUC» ,KPA3PEIKCHUEC), KMAHOMECTPHUICCKOC ,Z[aBJ'IeHI/Ie»?

7. HazoBuTe eAMHUIIBI U3MEPEHHUSI 1aBIICHUS.

8. Kakoe cBOMCTBO )KHIKOCTH XapaKTepHU3yeT KOOPPHUIMEHT 00HEMHOTO CIKATHSI?

9. Kakoe cBOHCTBO KUJAKOCTH XapaKTepU3yeT TeMITepaTypHbIH KOAPPHUITMEHT 00bEMHOTO paclIupe-Hus?
10. TTox neiicTBHEM KaKUX CHIT TPOUCXOTUT OE3HATIOPHOE JBUKECHUE YKUIKOCTH?

11. Yro Ha3BIBAIOT JIMHUEH TOKA M TPYOKOH TOKa?

12. Yto HaA3BIBAIOT )KMBBIM CEUYEHHEM ITOTOKA KUIKOCTH?

13. YTo MOHMMAIOT IO TEPMHHOM «MaCCOBBIN PacXojl JKUIKOCTH?

14. YTo MOHMMAIOT IO TEPMHUHOM «PACXOI] SKHIKOCTH» ?

15. YTo Ha3bIBAIOT AIEMEHTAPHON CTPYHKOM?

16. Tlepedncaute OOMYyIIEHHUS, KOTOPBIE IPUHUMAIOT MPU PACCMOTPEHHUH DIEMEHTAPHON CTPYWKH KUIAKOCTH.
17. ChopmynupyiiTe 3aKOH HEPa3pPHIBHOCTH.

18. Chopmynupyiite pu3HdecKuii CMBICT 3aKOHa bepHyIu.

19. TosicauTe PU3UIECKHUI CMBICIT TEPMUHOB: «HATIOPY». «KTCOMETPUUIECKUN HAIOPY, «ITbE30METPUICCKUIN HAIopy,
«CKOPOCTHOM HAIopy, «MOJHbIN THAPOJUHAMUYECKUI HAIOP».

20. OOBsICHUTE IPUYNHY BO3MOXKHOCTH TTOSIBIICHHUS SIBJICHUS KaBUTALMU B THIPABINIE-CKUX HACOCAX
Bropoii nepruoa KOHTPOJIst

1. 3auer

Bomnpockr k 3agerty:
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. Ilox neficTBHEM KaKHUX CHJI TPOMCXOIUT OE3HAIIOPHOE JBHXKEHHE )KUAKOCTH?

. UTo Ha3bIBaIOT JIMHUEH TOKA U TpyOKOit ToKa?

. UTo Ha3BIBAIOT XKUBBIM CEUEHUEM MOTOKA KUIKOCTH?

. UTO NOHUMAIOT MO TEPMHUHOM «MAaCCOBBII PacXOJ )KUIAKOCTHY»?

. UTO NOHUMAIOT MOJ TEPMHUHOM «PACXOJ JKUAKOCTUN?

. UTo Ha3bIBAIOT DIIEMEHTAPHOM CTpYHKOIi?

. [lepeuncnure nomyiieHus, KOTOpble MPUHUMAIOT IIPU PACCMOTPEHHH HIEMEHTAPHON CTPYHKHU KUIKOCTH.

. ChopmynupyiiTe 3aKOH HEpa3phIBHOCTH.

9. Chopmynupyiite Gpu3ndecKuii CMbICT 3aKoHA bepHyIm.

10. IMosichute pu3nveckuii CMBICT TEPMHUHOB: HAIIOP». «TEOMETPHUUECKHH HAIOP», KIIbe30METPUYIE-CKUil Haropy,
1. 11. B uem npuHIUNMAIBHOE pa3NuyKe ypaBHEHUN bepHyiy, HaMUCAHHBIX Ul AIEMEHTapHON CTpYHKU
UA€aTbHOMKUAKOCTH, IEMEHTAPHON CTPYHKH peanbHOM KUAKOCTU U JUI TIOTOKA PEalbHON SKUAKOCTH?

12. INosichute GpuU3n4ecKuii CMBICT TEPMHUHOB: «JIMHHS TEOMETPUUECKOTO HANIOPay, «JINHHS IIbE30MET-PUIECKOTO
13. laiire onpeneneHue JaMHHAPHOTO U TypOYJEHTHOTO PEKUMOB JBIKCHUSI )KHUIKOCTH U IIEPEIUC-ITUTE UX

14. Tosichute GpuU3n4ecKuii CMBICT TEPMHHA «THIPABINYECKUE TOTEPU» U NIEPEUHCINTE BUJIbI THAPAB-ITNYECKUX
HOTEPh

15. Kakum 00pa3om orpeaenstor KodQQUIMEeHT NoTeph Ha TPEHHE 10 JUIMHE U KO3()(PULNEHT MECT-HBIX TIOTEpb?
16. UTo B ruipaBiIMKe Ha3bIBAIOT TEPMHUHAMH «OTBEPCTUEY, HACAOK» «TPyOOIpoBoI»?

17. 115t KaKuX Lieseil crob3yIoT Haca ik, HasbiBaeMble nquddyzopamu? [IpuBenure npumepsl.

18. [l KaKuX Lieseil CIoNb3yIoT Hacalku, Ha3biBaeMble KoH(y3opamu? [IpuBeanuTe npumepsl.

19. Yemy paBHBI K03()(GHLIMEHTH CKOPOCTH M PacXojia B ClIy4ae HCTEUECHHS HJIeallbHOM )KUAKOCTH?

20. Uro moHUMAIOT NOA TEPMUHOM «PACXOJ )KUAKOCTH»?

21. Ilepeuricaure HOMyILEHHs], KOTOPbIE MPUHUMAIOT IIPU PACCMOTPEHUU IEMEHTAPHOMN CTPYHKH KUAKOCTH.

22. ChopmynupyiTe 3aKOH HEpa3phIBHOCTH.

23. IosicHuTe CMBICH HOHATHUS «KO3(D(DHULUECHT CKATHS CTPYH». KKOIPPHUIIMEHT CKOPOCTHY», «KO-d3(dUIMEHT pacxonay.
24. Yemy paBHbI K03 (HUIIMEHTHI CKOPOCTH U Pacxo/ia B Cilydae HCTEUCHUsI UICAIBHOM XKHUIKOCTH?
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TpeTuii nepuox KOHTPOJIA
1. Dk3amen
Bormpocs! k 2K3amMeHy:
. Uto 03Ha4aeT TePMUH «KUAKOCTH»? UTO 03HAYAET TEPMHUH «TEKYUYECTh»?
. OOBsicHHTE, B YeM OTIIMYHME KAIlCIBHBIX KUAKOCTEH OT ynpyrux. [IpuBeanute npuMepel.
. B kakux cucremax aBTOMOOWIISE pabOYMMHU TEIAMU SIBIISIOTCS KACIbHBIC U YIIPYTUE KUIKOCTH?
. [lepedncnuTe OCHOBHBIC (PU3MUCCKUE CBOICTBA KUAKOCTEH H T'a30B.
. [lepeuncnure OCHOBHBIE MAPAMETPBI COCTOSTHUS KUKOCTH.
. UTo 03HAYAIOT TEPMUHBL: YACIBHOC JABICHHUEY, «a0COIIOTHOE IAaBICHUCY, KU30BITOYHOC JIaBJIC-HHIECY,
. HazoBuTe ennHuIbI M3MEpPEHUSI JAaBICHUS.
. Kakoe cBOMCTBO KUAKOCTH XapakTepu3yeT k03P UIMeHT 00beMHOTO CoKaTHs?
9. Kakoe CBOMCTBO KHUIKOCTH XapaKTEPU3YET TEMIIEPATYPHBIH KOA(GUIIMEHT 00BEMHOTO pacIiupe-Hus?
10. [Tox neiicTBUEM KaKHUX CHJI MIPOUCXOTUT OC3HAMIOPHOE NBUKCHUE KUIKOCTHU?
11. YUro Ha3bIBAIOT JIMHHUEH TOKA U TPYOKOH TOKa?
12. YTo Ha3bIBaIOT KUBBIM CEYEHHUEM MOTOKA HKUAKOCTH?
13. UTo NOHMMAIOT MOA TEPMUHOM «MACCOBBII pacXo >KUAKOCTU»?
14. YTo NOHMMAIOT MO TEPMUHOM «PACXOJ YKUJIKOCTH» ?
15. YTo Ha3bIBAIOT JIEMEHTAPHON CTPYHKOM?
16. Tlepeuncaure OOMyIIEHUS, KOTOPbIE IPUHUMAIOT PU PACCMOTPEHHUH JIEMEHTAPHON CTPYUKH KUAKOCTH.
17. ChopmynupyiiTe 3aKOH HEPa3phIBHOCTH.
18. Chopmynupyiite pusudeckuii cMbIca 3akoHa bepHyu.
19. [osicauTe HU3NUECKUN CMBICT TEPMUHOB: «HAIIOPY». KTCOMETPUICCKHUI HATIOPY, KITbE30METPUIC-CKUI HAIIOPY,
20. Kakum 00pazom onpenelisitor kK03 QUIMeHT NoTeps Ha TPEHHE 0 JAIHHE U K03(D(UIIMEHT MECT-HBIX TOTEePh?
21. Yto B ruIpaBiIKKe Ha3bIBAIOT TCPMUHAMHU OTBEPCTHEY», «HACATOK)» «TPYOOIPOBOI»?
22. Jlns KakuX 1ejei NCIoNb3YIOT Hacaaky, Ha3biBaeMble nuddysopamu? [IpuBenute npuMepsl.
23. Jlnst KakuX 1iejei NCIoNb3YIOT Hacaaky, Ha3biBaeMble KoH(y3opamu? [IpuBenure npumepsl.
24. TTosICHUTE CMBICI OHATHS «KOAPQPHUIUCHT CHKATHS CTPYH». «KOIQDUIIMECHT CKOPOCTHY, KKOIDDUIIMESHT pacxoaar.
25. Uemy paBHBI KO3(DQUIIUECHTHI CKOPOCTH U PACXOMIa B CIydYae UCTCUCHUS UIACATBHOMN KUAKOCTU?
26. laiiTe onpeneneHue MOHITHUS «THIPABINYECKUE MALLIUHBDY.
27. Naiite Knaccu(pUKALUIO IHIPABIMYECKUX MaIIHH.
28. UeM OTIIMYAOTCS THAPABIMYCCKUE TPEOOPA30BATEIN SHEPTUHU OT THIPABIMYCCKUX Tepenay?
29. [laiite onpezencHue THAPOOOHEMHBIX HACOCOB M YKAXKHUTE UX OTIUYUE OT THIPOJUHAMUYCCKUX HACOCOB.
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30. aiire kiaccu(uKaIuo ruApoo0bEMHBIX HACOCOB.
31. Hapucyiite 1 npoaHanu3upyiiTe XapakTepUCTUKY THAPOAUHAMHUECKOTO Hacoca.
32. laiite onpeneneHne ruApOANHAMHUYECKIX HACOCOB M YKaXKUTE UX OTIIMYME OT THAPOOOBEMHBIX HACOCOB.
33. aiire kiaccu(uKaIuo TuApoIMHaMHYECKUX HacocoB. [IpuBenuTe npuMepsl NX IPUMEHEHUS Ha aBTOMOOHMIIBHON
34. Ilepeuncnute OCHOBHBIE TApaMETPhl HACOCOB U JaliTe ONpeAeIeHUe KaXKA0To U3 HUX.
35. Hapucyiite npuHsATbIE 0003HaYEHUsI THAPOOOBEMHBIX HACOCOB Ha THJIPABINYECKUX CXEMaX.
36. Hapucyiite npuHsATbIE 0003HaYEHUs THAPOJANHAMUYECKUX HACOCOB Ha TUIPABINYECKUX CXEMaX.
37. DHepreTHdecKHe XapaKTePUCTUKH MMIPONPUBOAA.
38. MeTonbl M3MepeHus MapaMeTpoB 0ObEMHBIX THIPOIIPHUBOIOB.
39. 3mMepeHue aBlIeHUs, Pacxoia, TEMIEepaTyphl paboumx Cpes.
40. M3mMepeHue yacTOThl BPAILIEHHS U KPYTSILEr0O MOMEHTA.
41. O6mme cBeeHus 00 HKCILTyaTallMy 1 PEMOHTE TPUBOJOB. OCHOBHBIE THUIIBI pabOYNX JKUAKOCTEH, TPUMEHSEMBIX B
THUIPONPUBOIAX.

Tumnossle NpakTUYECKHUE 3aJaHUS:
1. Onpenenuth TuameTp TPyOOIpoBoaa, IO KOTOPOMY monaetces KuakocTh (0 = 7,3 10-3 cm3/c) pacxomom Q = 3,5 1/c,
U3 YCJIOBUS MOMyYeHHs B HEM MaKCHMaJIbHO BO3MOXKHOU CKOPOCTH IIPU COXPAaHEHUH JIAMUHAPHOIO pekuMa. 3.
OmnpenenuTs CPEeAHIOI0 CKOPOCTD KUAKOCTH B cedeHHH TpydorpoBona quamerpom D = 200 MM nipu pacxone Q = 5
1/c.
2. llupkynsiupst Maciia CHCTEMBI CMa3KH1 JIBUTATEIsl BHYTPEHHETO CTOPaHUsI IPOMCXOAUT CIIEAYIOLIMM 00pa3oM: 13
0aka MacIo MoJlaeTcs B ABUTATENb, Ie HarpeBaeTcs 1o temreparypsl t2 = 100 °C (Bs3koctb 16 10-6 M2/c) nonaercs
no Tpyoe d2 = 30 MM HampaBJsIeTCs B paiuarop, a 3aTeM, IOoCJIe OXJIAKICHUS B Oak.
3. Onpenenuts uncna PeliHonbaca U pexuM ABMKEHUS Macia IOocie ABUraTens, €ClIU pacXol LUPKYIUPYIOILEro B
cucteme Macia Q = 1,25 n/c.

5.3. IIpuMepHbIe KPUTEPHH OLICHHBAHUS 0TBETa CTYICHTOB HA JK3aMeHe (3a4eTe):

OTtmeTKa Kpurtepnn oneHnBanus

- IaeTCcs KOMIUIEKCHAs OLIeHKa MPE/UIOKEHHOH CUTyalun

- IGMOHCTPHPYIOTCS IITyOOKHE 3HAHUS TEOPETUYECKOTI0 MaTeprala 1 yMEeHHE UX
"Otmaao" IIPUMEHSTh

- IOCJIEI0BATEIBHOE, TPABUIILHOE BHINOJHEHHE BCEX 3aJaHuil

- yMeHHe 000CHOBAHHO M3J1araTb CBOM MBICIIH, J€aTh HEOOXOMMBbIE BHIBOJIBI

- ZIaeTCsl KOMIUIEKCHAS OLICHKA MPE/IOKESHHON CUTyalin

- IGMOHCTPHPYIOTCS ITyOOKHE 3HAHUSI TEOPETUIECKOI0 MaTepraia i yMEeHUe UxX
MIPUMEHSI T

"Xopomio" - TOCJIeIOBATENbHOE, MPABUIIHLHOE BHITIOJIHEHNE BCEX 3aJaHMi

- BO3MOXHbBI IHHUYHBIE OIIMOKH, UCITPABIISIEMbIC CAMUM CTYACHTOM I1OCIIE 3aMeYaHus
npernoxaBaTesis

- yMeHne 000CHOBAHHO M3J1araTb CBOM MBICITH, J€IaTh HEOOXOMMbIC BHIBOJIBI

- 3aTpyAHCHUS C KOMILIEKCHOM OILICHKOM npeanomeHHoﬁ CUTyallun
- HCTIOJIHOC TCOPETUIYCCKOC O6OCHOBaHI/I€, TpeGonmee HaBOAAIIUX BOIIPOCOB

"VYnoBIEeTBOPUTEIHHO"
" " npenoiaBaTes
("3a4yreHo") .
- BBIIIOJIHEHHE 3aJJaHUi NIPY MTOJICKA3Ke ITPEnoiaBaTess
- 3aTpyJHEHHS B (OPMYIHPOBKE BEIBOJIOB
"HeynoBneTBopuTenbHO" (- HEMpaBUIbHASA OLIEHKA NIPEJIOKEHHON CUTyalul
("He 3aureHo" - OTCYTCTBHE TEOPETUYECKOI0 000CHOBAHUS BBHINOIHEHHS 3a1aHUI
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6. METOJIMYECKHE YKA3ZAHUS VIS OBYYATOINXCSI IO OCBOEHUIO
TACIHUATIIVHBI

1. Jlekuuu

Jlexuus - ofHa W3 OCHOBHBIX ()OPM OpraHM3ALMH y4eOHOTro Ipolecca, NMPEeACTABIAIONas COO0H yCTHOE, MOHOJIOTMYECKOE, CHCTEMAaTHYECKOE,
MOCJIeOBaTENbHOE H3I0XKEHHE IIperoaparenieM y4eOHOro MaTepHana ¢ IeMOHCTpauel caaiiioB u ¢uasMoB. Pabora oOydaromuxcs Ha JISKIUN
BKJIIOYaeT B ceOs: COCTaBlICHME HIM CJIEKEHHE 3a IIJJaHOM YTEHUs JIeKIUH, HalHCaHUE KOHCIEKTa JIEKIMH, JOIOJIHEHHE KOHCIEKTa
PEKOMEHIOBaHHOM JIUTEPATyPOil.

TpebGoBaHUs K KOHCIIEKTY JIEKLHH: KPaTKOCTh, CXeMaTHYHOCTb, MOCIE0BATENIbHAs (DHKCALNS OCHOBHBIX ITOJNOXCHHMIT, BEIBOJOB, (POPMYITHPOBOK,
0000mennil. B xoHcIekTe HyXHO IOMeYaTh BaXKHBIC MBICIIH, BBIICNATH KIIOUEBHIC CI0Ba, TepMuHEL I[locimemyromas paboTa Hax MaTepHaIoM
JIEKLHU IPETyCMaTpHBaeT NPOBEPKY TEPMUHOB, MOHATUH ¢ MOMOIIBIO SHIMKIONEANUH, clloBapel, CIPaBOYHUKOB C BHIMHCBIBAHHEM TOJIKOBAaHUI B
TeTpaab. B KoHCIIEKTe HY)XHO 0003HAYUTH BOIIPOCHL, TEPMHHBI, MaTepHal, KOTOPHI BHI3BIBACT TPYAHOCTH, IOMETUTH U IIONBITATHCS HAUTU OTBET B
pekomeHIyeMolt nTeparype. Eciu camMocTosTenbHO He ymaeTcss pa3o0parbcst B Marepuaie, HeoOXoamMo copMyiHpoBaTh BOIPOC M 3aJaTh
MIPENOaBaTeI0 Ha KOHCYIBTALUN, Ha NPAKTUYECKOM 3aHATUH.

2. IpakTHYecKue

IpakTuyeckue (CEMUHApPCKHE 3aHATHSA) HPEACTABISAIOT COOOH JETaNU3alUI0 JEKIHOHHOTO TEOPETHYECKOro Marephana, MPOBOASATCS B LENAX
3aKpeIUIeHHs Kypca U OXBaThIBAIOT BCE OCHOBHBIC Pa3/eibL.

OcHOBHO# (hOpMO¥t TIPOBEJICHNS. MPAKTUYECCKHUX 3aHATUH U CEMHMHApOB SABIACTCSA 0OCYKJICHHE HauOomee MPOOIEMHBIX U CIOXKHBIX BOIPOCOB T10
OTZCIBHBIM TeMaM, a TAKXKe PEIICHHE 3aad U pa30op MPUMEPOB U CUTyalllil B ayTUTOPHBIX yCIOBHUSIX.

IIpy moaroToBKe K NMPaKTHYECKOMY 3aHATHIO HEOOXOIMMO, O3HAKOMHTBCS C €T0 ILTAHOM; M3YYHTh COOTBETCTBYIOIIHE KOHCIICKTHI JICKIMi, IIIaBblI
Y4eOHUKOB U METOAUYCCKUX ITOCOOHH, pa300paTh IPUMEphl, 03HAKOMUTHCS C JOIOIHUTEIBHOIN IUTePaTypo (CIIPaBOYHUKAMH, HIUKIONEINIMY,
cioBapsiMu). K HanOoee BaXXHBIM 1 CIIOXXHBIM BOIPOCAM TEMbI PEKOMEH/IYETCsl COCTABIISTh KOHCIIEKTHI 0TBETOB. ClieyeT TOTOBUTH BCE BOMPOCHI
COOTBETCTBYIOIIETO 3aHATHSA: HEOOXOQMMO yMETh JaBaTh ONPECICHHS OCHOBHBIM IIOHSTHUSIM, 3HATh OCHOBHBIC HOJOXKCHHS TCOPHH, IIPABHIA U
(hopMyIIBI, IPEITOKEHHBIE IS 3AIIOMHHAHMS K KaXK0i TeMe.

B xozie mpaKTHYECKOTO 3aHATUS HAJ0 JaBaTh KOHKPETHBIE, YETKHE OTBETHI II0 CYIIECTBY BOIIPOCOB, JOBOIUTH KXKIYIO 3a1ady O OKOHYATEIBHOTO
PpelIeHHUS, ISMOHCTPHPOBATh TIOHMMAaHHE POBEIICHHBIX PACYETOB (aHAIM30B, CUTYallHil), B Cllydae 3aTpyAHCHHMIT 00pamarbcst K MpernoaaBaTelo.

3. 3auer

HCJ'II) 3a4€Ta — MPOBEpPKa M OLCHKA YPOBHS IMOJYYCHHBIX CTYACHTOM CIICTIHAJIBHBIX 3HAHUH 110 yqe6H0171 JUCHUIUIMHE U COOTBETCTBYIOIIUX UM
yMCHI/Iﬁ 1 HABBIKOB, a TAKXXE YMCHUSA JIOTUYCCKU MBICIUTDH, apIryMEHTHPOBATH n36paHHy}0 Hay4YHYIO NO3ULHUI0, pCarupoBaTb Ha AOIOJIHUTEIbHBIC
BOIIPOCHI, OPUCHTUPOBATHCS B MACCUBE I/IHd)OpMaLII/II/I.

ITonroroBka k 3a4CTYy HAYMHACTCA C IIEPBOro 3aHATHA IO AUCUUIUIMHE, Ha KOTOPOM 06yqa}ou.mecx nojry4yaroT Hpe[[BapPITeJ'ILHBIﬁ NEepEUCHb
BOIIPOCOB K 3aqéTy " CITHCOK peKOMeHHyeMOﬁ JIMTEPATYPBhI, UX CTABAT B U3BECTHOCTb OTHOCUTEIIBHO KPUTEPUEB BHICTABIICHUS 3auéTa u Cl'[eI_II/ICbI/IKe
TeKyILICﬁ M UTOroBoi arrecranuu. C caMoro Hauasa )eJaaresIbHO TUIAHOMEPHO OCBauBaTh MaT€prall, pyKOBOACTBYACH IIEPECUHEM BOIIPOCOB K 3a4€Ty
n CIIMCKOM peKOMeHHyeMOﬁ JIMTEPATypbl, a TaKXKe HyTéM CaMOCTOSITCJIbHOI'O KOHCIIEKTHPOBAHUSA MaTEpHUaJIOB 3aHATUN U PEIYIBTATOB
CaMOCTOATEJIbHOI'O U3yUYCHUA y‘{eGHLIX BOIIPOCOB.

ITo pe3ynpTaTaM CcAa4u 3a4€Ta BBICTABIISICTCSA OLEHKA «3a4YTCHO» WUIIHN «HE 3aUYTCHO».

4. Dx3amMeH

DK3aMeH TpecieiyeT IeNnb OLEHNTh paboTy oOydarolierocs 3a ONPEACICHHBIH Kypc: IONTy4eHHbIC TCOPETHYECKHE 3HAHUSA, MX IPOYHOCTb,
Pa3BUTHE JIOTUYECKOTO U TBOPYECKOTO MBIIIICHHUS, IPHOOPETEHNE HABBIKOB CAMOCTOATENBHON PaOOTHI, YMEHHUS aHATU3UPOBATh U CHHTE3HPOBATH
MIOJTy4EHHBIE 3HAHHS U IPUMEHATD UX 71 pEICHHs TPAKTUUECKUX 3a71ay.

OK3aMeH NPOBOAUTCSA B YCTHOM WIM NUCBMEHHOU (opMme Mo OHMiIeTaM, yTBEp)KACHHBIM 3aBeAyIOmMM Kadeapoil. Dk3aMeHAIlMOHHBIN Ouier
BKJIFOYAaeT B ceOs ABa Bompoca u 3axaun. PopMyIIHpoBKa BOIPOCOB COBIAAAET ¢ (HOPMYIMPOBKOI MEpedHs BOIPOCOB, TOBEICHHOTO 10 CBECHHUS
00yJaIoIIXCs He TIO3JHee YeM 3a OAUH MECSII] IO YK3aMEHAIMOHHOM CECCHU.

B nporecce MOATOTOBKY K 9K3aMEHY OpraHM30BaHa MPEAIK3aMEHAOHHAs KOHCYJIbTALHs ULl BCEX Y4eOHBIX IPYIIL.

IMpu mr060i1 GopmMe IpoBeeHNUS YK3aMEHOB [0 OMIIeTaM YK3aMEHATOpPy IPEeJOCTaBIseTCs IPaBO 3a1aBaTh CTyACHTaM JONONHUTEIBHBIC BOIPOCH,
3a/la4¥l U TPUMEPHI MO NPOrpaMMe NAHHOW JMCHUILIMHBL J[OIONTHHUTENbHBIE BOIPOCHI, TAKXKE KAaK M OCHOBHBIC BOIPOCHI Omiieta, TpeOyroT
Pa3BEPHYTOTO OTBETA.

Pesynprar 5K3aMeHa BBIPa)KaeTCs OLIEHKON «OTIMYHOY, «XOPOILOY, «yHAOBIETBOPUTEILHON.

5. MyabruMenuiiHasi npe3eHTauus

MynbTUMeniHas Mpe3eHTaIMs — CIoco0 MpecTaBIeHN HHPOPMALIMH Ha 3aJaHHYIO TEMY C MOMOIBIO KOMIBIOTEPHBIX MPOTrPaMM, COYCTAIONINH
B cebe IUHAMUKY, 3BYK U H300paXeHHE.

Jlnst co3naHusi KOMITBIOTEPHBIX MPE3CHTALMK HCIONB3YIOTCS crienuanbHble nmporpammel: PowerPoint, Adobe Flash CS5, Adobe Flash Builder,
Buaeodaiin.

Ilpe3enTauust — 3170 HaOOp MOCIENOBATEIBHO CMEHSIOIMX JPYT APyra CTPAHUIL — CIIAHJIOB, HA KaXKIOM M3 KOTOPBIX MOXXHO Pa3sMECTHUTh JIIOObIE
TEKCT, PUCYHKH, CXEMBI, BHACO - ayAHo (parMeHThl, aHuManuioo, 3D — rpaduxy, ¢ororpadmuio, HCOmb3ysl IPH 3TOM PATHYHBIC IEMEHTHI
oopmiteHuS.

MynbruMenniinas Gopma Mpe3eHTAmUy IO3BOJSIET MPEACTABUTh MaTepHan KakK CHCTEMY OIOPHBIX 00pa30B, HAIOJIHEHHBIX HCYCPIIBIBAOLICH
CTPYKTYypUPOBaHHOW MH(pOPMALMEH B aITOPUTMUYECKOM ITOPSAKE.

DTaMsl MOArOTOBKU MYJIBTHMEANHHON IPE3CHTALINH!

. CTpyKTypH3alus MaTepuaa 1o TemMe;

. CocraBieHune CLEHapHs peaan3aliiy;

. Pa3paborka nu3aiiHa npeseHTanuy;

. TloagroroBka mexua (hparMeHTOB (TEKCTHI, MILTFOCTPALNH, BUAEO, 3aIUChH ayTHO(ParMeHTOB);

. TloaroroBka My3bIKaJbHOTO COMPOBOXKACHUS (IIPU HEOOXOAUMOCTH);

. TecT-npoBepKa roToBOM MPE3CHTALNH.

6. 3amaua

AN N AW =
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3amayd MO3BOJIIOT OLCHMBATH M JHMArHOCTHPOBATh 3HAHHME (AaKTHYECKOro Marepuana (0a3oBble MOHATHS, aJTOPUTMBL, (AKTb) U YMEHUE
MIPaBUIILHO HCIIONIBb30BaTh CIICHUATBHBIC TEPMHUHBI U MIOHATHS, y3HaBaHUE 0OBEKTOB U3YUYEHHS B paMKaX OMPEIEIICHHOTO pa3/esa AUCIUILTIHEL,
YMEHUS CHHTE3HMPOBaTh, aHAJIM3UPOBATh, 0000IaTh (AaKTUUECKUIl M TEOpeTHYEeCKUil MarepHall ¢ (HOPMYIHPOBAHHEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJICHHEM MTPUYUHHO-CIICICTBEHHBIX CBS3CH.

AJITOPUTM peILICHUs 3a/1a4:

1.BHUMATENBHO POYUTANTE YCIIOBUE 3aJaHUSI U YSCHUTE OCHOBHOW BOIPOC, MPEACTABBTE IPOLECCHI U SBICHHUS, ONIMCAHHBIC B YCIOBUU.
2.IToBTOpPHO HPOYTUTE YCIOBUE I TOrO, YTOOBI YETKO HPEACTABUTH OCHOBHOW BOIPOC, MPOOIEMy, Lieidb pELICHHs, 3aJaHHbIC BEIHYHMHBI,
OMHUPasiCh HA KOTOPBIC MOYKHO BECTH MOUCK PEIICHUSL.

3.Ilpou3BenuTe KPaTKyIO 3alUCh YCIOBHS 3aaHHUs.

4. Ecnu Heo0X0AMMO, COCTaBBTE TAOJHILY, CXEMY, PUCYHOK HJIH YEPTEK.

5.YcTaHOBUTE CBSI3b MEXKAY HCKOMBIMU BEJIMYMHAMH M JaHHBIMHU; ONPEEIUTE METO PELICHHS 3aaHUs, COCTABbTE IUIAH PELICHHUS.

6.BBINOIHNTE TIaH pelieHns, 000CHOBBIBas KaXKI0€ JCHCTBHUE.

7.I1poBepbTe NPaBUIIBHOCTD PELICHHS 3aTaHHU.

8.Ilpou3BenuTe OLCHKY PealbHOCTHU MOIYYCHHOTO PEIICHHUSI.

9.3anuumTe OTBET.

7. Tect

Tect 3T0 cucTeMa CTaHAAPTH3MPOBAHHBIX BOMPOCOB (33/aHMil), MO3BOJIAIOMINX ABTOMATH3HPOBAaTh IMPOLEAYPY HM3MEPEHHS YPOBHS 3HAaHMIl M
yMeHuit 06y4aromuxcst. TecTbl MOTYT OBITH ayJUTOPHBIMH U BHEAyIHTOPHBIMU. IIpernofaBarens JOBOAUT 4O CBEACHHUS CTYACHTOB HH(MOPMAIHIO O
HIPOBE/ICHUH TeCTa, ero hopme, a Takxke 0 paszelie (TeMe) JUCIHUILIMHbL, BRIHOCUMOK Ha TECTUPOBaHUE.

Ipu caMOCTOSITENBHOM MOATOTOBKE K TECTHPOBAHHIO CTYACHTY HEOOXOAMUMO:

—  mpopabotate MH(MOPMALMOHHBIA MaTepuan 1o AMCLHILIMHE. [IpOKOHCYIBTHPOBAaThCS ¢ HpenofaBaTelIeM IO BONPOCY BbiOOpa ydeOHOH
JIUTEpaTypBI;

— BBUISICHUTB BCE YCIIOBHS TECTHPOBaHHs 3apaHee. HeoOXxoquMo 3HaTh, CKOJIBKO TECTOB BaM Oy/eT MPEUIOKEHO, CKOJIBKO BPEMEHH OTBOJMTCS Ha
TECTHPOBAHKE, KAKOBA CHCTEMA OLICHKH PE3y/IBTAaTOB U T.1.

— paboras ¢ TeCTaMH, BHUMATENIBHO U 10 KOHIIA IIPOYECTh BOIPOC U MPEIaracMble BAPUAHTBI OTBETOB; BHIOPATh NPaBUIIbHBIC (MX MOXKET OBITh

HECKOJIBKO); Ha OTACIBPHOM JIMCTKC OTBETOB BBIMHCATh LM(pPy Bompoca U OyKBBI, COOTBCTCTBYIOLIME IPAaBHIBHBIM OTBeTaM. B ciyuae
KOMITBIOTEPHOTO TECTHPOBAHHS yKa3aTh OTBET B COOTBETCTBYIOIIEM T0JI€ (TOJISX);

— B IIPOLECCE PEIICHHS XKEIATCABHO MPUMEHAITH HECKOIBKO MOJXOM0B B PELICHUM 3aJaHus. DTO MO3BOSIET MAKCHMAJIBHO THOKO ONEpPUPOBATH
METONAMH PELICHNS, HAXOMs KaXKIbIi pa3 ONTUMAaJbHbI BAPHAHT.

— PEIINTH B IIEPBYIO OYEPE/b 3aJaHMsI, HE BBI3BIBAOLINE TPYJHOCTEH, K TPYAHOMY BOIIPOCY BEPHYTHCS B KOHIIC.

— OCTaBHUTb BPeMs JUIs IIPOBEPKU OTBETOB, YTOOBI N30EXkKaTh MEXaHUUECKHX OIIHOOK.
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7. MEPEYEHBb OBPA3OBATEJBHBIX TEXHOJOT Ui

1. PazBuBaroniee oOyueHwe
2. [Ipobnemuoe oOyueHue
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8. OIIMCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3BI

1. KOMITBIOTEPHBIN KJIacC — ayTUTOPHS ISl CAMOCTOSTEIILHONU PabOThI
2. yueOHas ayTuTOpHs TSI JICKIIMOHHBIX 3aHITHN
3. yueOHas ayTuTOPHS TSI CEMHHAPCKIX, MPAKTHIECKHUX 3aHATHI
4. JIuneH3noHHOE TPOTpaMMHOE 00eCIIeueHHeE:
- OneparnmmonHas cucrema Windows 10
- Microsoft Office Professional Plus
- ArTHBHpYCcHOE mporpammHoe obecnieuenue Kaspersky Endpoint Security ans 6usneca - CrangaptHeiid Russian
Edition
- CripaBodHas paBoBasi cuctemMa KoHCyIbTaHT TuTroc
- 7-zip
- Adobe Acrobat Reader DC
5. Ciennanu3npoBaHHOE 000PYIOBAHNE U TEXHUUECKHE CPENICTBA OOYICHUS:
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