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1. Onucanune GpoHAAa OLEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@oH/1 OLIEHOYHBIX CPEACTB (OIICHOYHbIE MaTepHajbl) BKIIIOYAET B ce0sl KOHTPOJIbHBIC 3a/1a-
HUS ¥ (WIM) BOMPOCHI, KOTOPbIE MOTYT OBITh MPEAJIOKEHbI 00YyYaroleMycsi B paMKax TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH U IPOMEXYTOUYHOM aTTeCTallMU MO JUCLUUIUIMHE (MOAYII0). YKa3aHHbIE
KOHTPOJIbHBIE 33/1aHUs U (WJIM) BOMPOCHI MO3BOJSIOT OLEHUTH TOCTHKEHUE 00Yy4aroIUMCs TUIaHU-
PYEMBIX PE3yJbTaTOB 00yUYEHHS IO JUCLUIUIMHE (MOIYJII0), YCTAHOBJIEHHBIX B COOTBETCTBYIOLIEH
paboueii mporpaMme IUCHUIUIMHBI (MOIYJIs), a TakKe cPOPMUPOBAHHOCTh KOMITETEHIUH, YCTaHOB-
JICHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTepHCTUKE OCHOBHOW MpogecCHOHaIbHONW 00pa3oBa-
TEJIBbHON NPOrPAMMBI.

[TonmHble HAMMEHOBAHUS KOMIIETEHIIMIH U WHAWKATOPOB MX TPEACTABJICHBI B 00IIeH Xapak-
TEPUCTHUKE OCHOBHOM MPO(heCcCHOHATBLHOM 00pa30BaTEIbHON MPOTPaMMBbI.

2. OneHoYHBIE CPeACTBA (OLEHOYHbIE MATEPHAJIBI) JJIfl IPOBEIeHUS TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH 00YYAKOIIMXCH 10 JUCHUILVIUHE (MOAYJII0)

IlepeyeHb KOHTPOJIbHBIX 3aaHUI U (M) BOMPOCOB I OLeHKH CPOPMHPOBAHHOCTH KOM-
nereHuun [K-2 (koHTpoIMpyeMblii HHAMKATOP AocTH:KeHUs kKomneTenuu TTK-2.1)

1. TloHsATHE O KOPOTKUX TPyOONPOBOAAX.

[ToHATHE O NIMHHBIX TPYOOIIPOBOIAX.

[Tonsatue u Gopmyna onpeneneHust KO3PQPHUIUEHTa CONPOTUBIECHUS KOPOTKOTO TPY-
OorpoBo/a.

[Tonsatue u popmyna onpenenaeHus Haopa caMOTEUHOU TPYOBI.

[TonsTre u hopmyiia onpeaeneHus Ko3PPUIUEHTA pacxo1a CaMOTCYHOU TPYOBI.
Omnpenenenne NPOU3BOIUTEILHOCTH CAMOTEYHOM TPYOBI.

Ormpenenenue MoTeph Haropa B CaMOTEYHOU TpyOe.

Omnpenenenue AuameTpa cCaMOTEYHOM TPYOBI.

[Tonsitue o cudonHoO TpyOeE.

0. Onpenenenne MakCUMabHOM BBICOTHI CH(OHA.

1. Onpenenenne MmakcuManbHON BBICOTHI BCaChIBaHUS HAacoca.

12. PacueT NOTOKOB B FIMHHBIX TPYOOIIPOBOIAX

13. IonsTHE U hOopMYyIa YIETHHOTO CONPOTUBIICHHS TPYOOIIPOBO/IA.

14. Onpenenenue yaeapHOrO COMPOTUBIEHUS C TOMOIIBIO TaOIHIL

15. Onpenenenue noTepb Haropa B AbIPUATHIX TPYOOIPOBOIAX.

16. Onpexnenenue o0IMKX MOTEPh HANIOpa MPH MOCIEI0BATEIHOM CONPOTUBICHUN TPYO.
17. CnoxeHue XxapakTepUCTUK YYaCTKOB IIPH MX MOCIIEI0BATEIILHOM COEAMHEHHH.
18. Pacnipesenenue o01iero pacxoia no yyacTkaM napajiesIbHO COETUHEHHBIX TPYO.
19. CnoxeHnne XapaKTepUCTUK y4aCTKOB IPU MX MapaJIeTbHOM COEIMHEHHH.

20. I[IpuHUMD pacyeTa U MOCTPOESHUS HAIOPHOM JIMHUU MOTOKA B TYTUKOBOM CETH.
21. llpuHIMT pacyueTa U MOCTPOCHHUS HATIOPHOM JIMHUY TIOTOKA B KOJIBIIEBOU Cpe/Ie.
22. TloHATHE O TUPABIMYECKOM yJape B TpyOax.

23. da3a ruApaBINIeCKOro yaapa.

24. TloHaTue o IpsMOM, HETIPSIMOM M 0OpaTHOM THIPABINYECKOM yAape.

25. ®axTOopHI, BIUSIONINE HA BETHYUHY THAPABIMYECKOTO yaapa.
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3. OueHoYHbIE CPeACTBA (OLEHOYHbIE MATEPHAJIbI) /IS IPOBeIeHUs MPOMEXKY-
TOYHOM aTTECTANMH 00YYAIOIIMXCS MO JUCHHUIIMHE (MOTYJII0)

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB JIfA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nerennun [K-2 (koHTpompyemsiii nHAMKATOP HocTH:KeHUs KommeTeHuu IK-2.2)

3amaua 1
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Bona (p = 1000 KF/M3, Bp= 5.107%° 1/T1a) momaercs o Tpyde ATHHOM |, BHyTpEHHUM JHaMeT-
poM D, TONIMHOM CTEHOK &, BBIOJIHEHHON M3 MaTepuaia ¢ MoayjieM ynpyroctd En. Pacxon Bompbl,
MOCTYTIAIONICH B pe3epByap, 3aMepsieTCs C TOMOIILI0 BOJOMEPHON MIaObI C THaMeTPOM OTBEPCTHS
d, kosdpdunuenrtom pacxonaa x4 u pryraoro (ppr = 13600 KF/MS) nudMaHoMeTpa, MOKa3aHUe KOTO-
poro pasHo h. B koHIie TpyOBl ycTaHOBJIEHA 3aIBHXKa B, KOTOpas cocoOHa MepeKphIBaTh BCe ce-
YeHUS TPYOBI 32 HHTEPBAJI BPEMCHH 1.

OnpenenuTs BEIUYHUHY JOMOJHUTENbHBIX HANPSDKEHUH O B CTEHKaX TPyOb! NMPH TUApaBiIvye-
CKOM yJlape, BO3HUKAIOILEM IIPU NEPEKPHITUHN CEYEHUS TPYObI 3aABHKKON B.

Hcxonnple naHHBIE

Benuunna | Enunanna Bapwnanr
HU3MEPECHUA 1 2 3 4 5
| KM 6,2 6,4 7,5 8,0 8,3
D MM 300 | 350 | 400 | 450 | 500
5 MM 10 12 12 14 15
Em xlla 96x10°| 80x10%| 60x10°| 02x10°| 10x10°
d MM 100 | 120 | 250 | 300 | 350
m - 075 | 077 | 0,79 | 0,74 | 0,76
h cM 20 25 22 24 23
t c 15 20 12 18 22
3amaua 2
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Hacoc H mogaet Boxy (pBZIOOOKF/MS) B TpyOOIIPOBO/JI ¢ BHYTPEHHUM JameTpoM D moj naB-
neHueM pPj B konumdectBe Q. B HamopHoM Oauke A, pacrosioxkeHHOM HaBbicoTe H mon naBneHuem
Po HAXOUTHCS pacTBOp peareHta (p, = 1010 KF/Ms) , KOTOPBIH JTOJDKEH MOJaBaThCs B TPYOOIIPOBO
B KosmdecTBe (. 1 3TOro B TpyOOMPOBOIE YCTPOCHO CY)KEHHUE 10 Auamerpa d, B TOPIOBHHY KO-
TOPOTO MOJICOCTUHECHA TPyOa BHYTpeHHUM quameTpoM o oT HamopHoro 6auka A, ee ko3dduumeHTt
pacxo/a paBeH L.

Onpenenuth JaBiieHHE po B HANOPHOM Oauke A, HeoOXOAMMOe Ui MoJauu TpedyeMoro Ko-
JMYeCTBa pearcHTa.

HUcxonHple IaHHbBIE

Bemymuuna| Epmnuma Bapuant
U3MEpPEHUS 1 2 3 4 3)
Q 1/C 70 130 35 52 80
q 1/C 0,5 0,8 0,4 0,5 0,6
D MM 300 350 200 250 300
d MM 100 150 80 80 100
do MM 25 32 20 25 32
P1 mlla 0,20 0,21 0,22 0,23 0,24
Lt _ 0,45 0,48 0,42 0,44 0,46
H M 15 1,6 1,7 1,8 2,0
3amaya 3

Q

i

[ToxxapHbIi TPOPE3MHEHHBII pyKaB BHYTpeHHHUM auameTpoMm D u amuHHO#M | mogcoenuneH k
HanopHoMy TpyOomnpoBony T uepes 3aaBmkKy K, gaBieHue mocie KOTOpo p 3aMepsieTcss MaHo-
MeTpoM PykaB 3akaHuMBaeTcs HacaJKoi (CTBOJIOM) JAMaMeTpoM Ha Bbixoae O, kodddunmentom
CXKaTHUS CTPYU &€ M KOOPPHUIIMEHTOM COMPOTHBIICHHS &, OH TOJHSAT HAJl TOYKOW MOJCOCTUHECHUS K
TpybonpoBoy Ha BeicoTy H. Ilox neiicTBuem maBneHHs U3 MOKAPHOTO CTBOJIA BBUIETAET CTPYs BO-
b1 (p = 1000 kr/ne).

Omnpenenuth pacxoa Q CTpyH, BEUIETAIOMIEH M3 TIOYKAPHOTO CTBOJIA.

K

Ucxonuple naHHbIe

Bemnunna | Enunnma Bapuant
M3MEPEHUS 1 | 2 | 3 ] 4 | 5




D MM 50 66 77 89 50
| M 130 | 125 | 140 | 110
d MM 20 40 40 50 30
g B 30 015 | 0.1 | 0.14 | 0.16
e _ 02 | 098 | 1.0 | 094 | 0.96
H M 0.95 12 14 16 20
D kIla 10 850 | 900 | 950 | 1000
800
3agava 4

Hacoc H pacrnonokeHHBI Ha OTMETKE Z MoAaeT BoAy (p =1000KF/M3) 10 TYIIUKOBOU cUCTEME
TpyO B pe3epByap A cBobomHOM cTpyeit (pacxon Q) u B pe3epByap b - moa ypoBeHb (pacxon Qp).
TpyOb! HOBBIE CTaNbHBIC NIEKTPOCBApHbIE, AUAMETPhl UX 1o ydactkam d, , dya u dyp, a AIMHEL
y4aCTKOB COOTBETCTBEHHO | , |41 Ig.

B cepenuHe HauabHOTO y4acTKa 4 pacroyioKeHO KOJICHO TPyOOIpoBoa Mo yriioM o—=7i2.
Cuna naBneHus BOJbI Ha Hero R 3aBUCHUT OT JaBieHMs P B JaHHOM CeYeHHMM HoToka. OnpeaeauTsb
cuiny R, eciin 00beMHBIM ciocoOOM 3aMepeHo, 4To B 0ak A 3a MHTepBal BpeMeHu { mocrymaer
o0beM W BOBI.

HUcxonupie ganHble

Bemnunna | Enunwnma Bapuant
Uzmepenus 1 2 3 4 5

dy MM 200 250 300 300 250
dya MM 50 60 75 80 60
dys MM 100 125 150 175 150
| M 400 450 420 440 430
I A M 52 56 48 46 44
I 5 M 100 110 116 114 120
z M 74 76 78 77 72
Za M 98 97 102 105 96
Zs M 87 85 91 94 88
W I 200 210 190 200 180
t c 102 80 45 38 85




3agaua 5
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Bona (p = 1000 Kr/m®) MepeKavYnBaeTcs U3 pesepByapa A B pesepByap b cuoHHOI TpyOoit
BHYTPEHHUM JuaMeTpoM d, pa3psoKeHHE B BEPXHEM CEUCHHHM KOTOPOU PABHO Peuy. JMHA HHCXO-
Jsiei BeTBH CHU(OHHOM TpyObl paBHa |, TmapaBiuyYecKre CONpPOTUBIICHHS €€ XapaKTePH3YIOTCS
koadunmentamu A u X¢. [lng usmepenus pacxona Q mpuHIT MEpHBINA TPEYTOJIbHBIN BOJOCIUB B ¢
yriioM Bbipe3a 6 = /2. Hamop Haja rpebHeM BomociuBa paBeH H. IIpeBbliieHre BepXHEro ceue-
HUS  cu(OHHOI TPYOBI HaJ TpeOHEM BOAOCINBA PaBHO AZ.

OnpenenuTh B NPOLEHTAX BEIWYUHY PA3PSIKCHUS Pggr, €CITH aTMOC(PEPHOE JABICHUE PaBHO

pamw-
Hcxonnple naHHBIE

Bemnunna| Exununa Bapuant
WU3MEPEHUS 1 2 3 4 5)

d MM 100 125 150 125 100

| M 15 16 18 17 14
A _ 0,029 | 0,027 | 0,025 | 0,026 | 0,028
) _ 3,4 3,2 3,1 3,5 3,9
A7 M 4,1 4,3 3,8 3,9 4,2
H CM 12 14 15 13 11
Dam MM PT.CT 735 740 745 750 755

3ajzava 6

Zp

Hacoc H, pacronosxeHHbII Ha OTMETKE  Zy, CO3/1aBasi JaBJICHUE [J,, MTOJAET YKUIKOCTh IJIOT-
HOCTBIO 10 HAIIOPHOMY TPYOOIPOBOY IMOCTOSTHHOTO JHaMeTpa JUTMHON L B mpueMHBIN pe3epByap
P, ypoBeHb XHMIKOCTH B KOTOPOM PAacIONOXKEH Ha OTMETKE Z,, a MAHOMETPUUECKOE JaBICHUE €€
napoB P,. Ock TpyOONPOBO/IA HMEET HANHU3IIYIO OTMETKY Z, B TOUKE A, pacIosIOXKEeHHOI OT Haco-
ca paccrostuuu l,,, a HauBBICHIYIO Z, - B TOUKe B, pacmonokeHHOU OT pe3epByapa Ha paccTo-
SHAA |y

Omnpenenuth abcomtoTHbIC naBieHus (B klla) B Toukax A4 u B, eciu aTMocdepHOe JaBlie-
HUE Pamu-

HUcxonuple pnaHHbIe



Bemnuuna| Eagmnuna Bapuant
HU3MEPCHUS 1 2 3 4 5

Zy M 74 82 66 88 76
Pu at 5,6 5,8 6,2 6,4 6,6
L M 850 860 870 880 900
Zp M 86 98 78 99 85
Pp MM pT.CT. 70 72 71 74 73
Za M 52 63 45 74 63
1N M 140 150 160 170 180
Zg M 98 110 90 111 94
| BP M 210 220 230 240 250
) Kr/m® 950 960 970 980 990
Parw M BOJ. CT. 10.1 9.9 9.8 10.2 10.3

Bona (p = 1000 KF/MS) U3 pe3epByapa A mojaercs B pe3epByap B mo cucteme tpy0, cocTos-
el U3 MATH y4acTKOB JUIMHOM | M3 He HOBBIX CTAIBHBIX BOAOMPOBOJIHBIX TPYO muamerpoM d;
.OT™MeTKH ypOBHEH BOJBI B pe3epByapax Za U Zg, OTMETKA HAMHU3IIETO CEYSHHs TPyOOmnpoBoia Ha
CTBIKE 3-TO U 4-TO y4YacTKOB Z¢ .

OnpenenuTb MAHOMETPUYECKOE JaBI€HUE BOJABI Pc B HAaMHM3IIEM CEYEHUH TPYOOIpOBOJA.

HcxonHbsie maHHBIE

Bemn-| Eagununa Bapuant

YUHA | U3MEpPEHUs 1 2 3 4 S)
ZA M 118 122 126 130 140
ZB M 72 74 81 88 92
Zc M 61 65 70 72 80
ds4 MM 100 150 200 250 100
di25 MM 150 200 250 300 150
|1 KM 0,2 0,22 0,21 0,24 0,23
|2 KM 0,82 0,81 0,79 0,83 0,85
|3 KM 0,41 0,44 0,43 0,45 0,48
|4 KM 0,52 0,56 0,57 0,51 0,53
Is KM 1,40 1,29 1,31 1,09 1.18




3ajzava 8

B

Bopa (p = 1000 xr/m, v = 0,01 Cr) u3 pe3epByapa C MOCTOSHHBIM YPOBHEM Ha OTMETKE Za
HOJaeTCs B pe3epByap ¢ NepEeMEHHBIM YPOBHEM Ha OTMETKE OT Zgi JIO Zgp, C MMOMOIIbIO CH(OHHON
TpyOBI, BEpX KOTOPOH pacnojoxeH Ha oTMeTKe Zc. CudoHHas TpyOa MMeeT BHYTPCHHUHN JHAMETP
d, mepoxoBarocth As, 0011y UTHHY L, AiuHy rosoBHO#M actu (1o ceyenus c-¢ ) | . TToBopoTst
TpyObl Ha yriibl /2 u 7/4 BeIMONHEHBI paguycom R=2d. Tpy6a oGopynoBana kpanom K B BHIE
HPSMOTOYHOTO BEHTHUJIL.

OnpenenuTh MHTEPBAJI U3MEHEHUsI a0COIIOTHOTO JIABJICHUS B CEYCHHH C-C IpH atMocdep-
HOM JIaBJICHUH Pary

HUcxonHple IaHHbBIE

Bemu- | Eannnma Bapuant

YUHA | U3MEpPEHUs 1 2 3 4 S)
Za M 110 115 117 120 125
Zg1 M 108 113 115 118 123
Zg> M 104 109 111 114 119
Zc M 111,2 116,3 118,4 121,5 126,8
d MM 100 80 40 80 100
As MM 0,09 0,1 0,08 0,07 0,11
L M 15 16 17 18 19
I, M 2,1 2,2 2,3 2,4 2,5
Parw | MM PT.CT. 730 735 740 745 750

4. OueHoYHbIE Cpe/IcTBA (OLeHOYHbIe MATEePHUAJIbI) /ISl IPOBEIeHUs] IIPOMEXKY-
TOYHOM aTTECTALMH 00Yy4AKIIMXCH (3AIUTHI KyPCOBOil padoThl (IPoeKTa)) 1o
AMCHHUIUIAHE (MOIYJII0)

IlepeyeHb KOHTPOJIbHBIX 32JaHUI U (HJIM) BOMPOCOB /IS OLeHKH COPMHPOBAHHOCTH KOM-
nereduuu [K-2 (koHTpomMpyeMblit HHIUKATOP AocTHKeHus1 komneTenmun ITK-2.3)

3agaHue: BoJa U3 TOUYKH BOJ03a00pa HacCOCOM MOJaeTcs B 0aK, U3 KOTOPOrO MEPETEKAET M0 CI0XK-
HBIM TpyOOIIPOBO/IaM B TOUKY Bopaz0bopa.
TpeGyercs onpenenuTh: HE 3a/JaHHble 3HAUEHUS OTMETOK U JaBJIEHHWN; pacXonbl BOJBI Ha BCEX
y4JacTKax BOJIOBOJIOB (Kak /10 0aka, Tak ¥ MOCJIe HeTr0) U PEKUMBI ABMXKEHHSI BOJIbI B HUX; YBEIHUYe-
HUE JJaBJIEHUS B BOJOBOJIE IIPU aBapUIHOM OCTaHOBKE HACOCA.
IIposepsercs:

COOTBETCTBHUE BBIITOJIHEHHOM pabOTHI 3a/1aHUIO
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OnpeJieJICHUE T€0JE3UUECKIX OTMETOK Y3JI0B CETU
onpeaeeHue JaBJICHUI

onpeJieJIieHUue OTeph Haropa

ompeieJICHUEe PACX0A0B MPOCTHIX U CIOXKHBIX TPYyOOIIPOBOIOB
onpeJieJIeHue TapaMeTpoOB TUAPABINUECKOrO yaapa

IIpumep 3ananus:

Bona 13 Touku Boo3abopa HacOCOM MOJAETCsl B OaK, U3 KOTOPOTO MepeTeKaeT B TOUKy «K».

I/ICXOI[HBIG JaHHBIC JI1 COOTBETCTBYIOLICT'O BapyuaHTa IIPUBCACHEI B Ta6J'II/II_IC

Tpebyercs onpenenurs:

(O8]

Te BeaM4MHBI, KOTOPHIE B Ta0JMIle 0003HAYCHBI 3HAKOM BOIpoca. BenmnuuHbl naBneHuid onpe-
JIEIUTh B TE€X €UHUIIAX, KOTOPhIE YKa3aHbI B TAOIUIIE.

Pacxoapl BoabI Ha Beex ydaCTKax BOAOBOJOB (KaK a0 6a1<a, TaK M ITIOCJIC HCFO) " PCIKHUMBI IBU-
KCHUA BOJABI B HUX.

Onpenenuts yBeIUYEHUE 1aBICHUS B BOJIOBO/IE 2 MTPU aBapUHHOM OCTaHOBKE Hacoca

. Ucxonuble nanasie

I/ICXO[[HBIG JaHHBIC ITPUBCACHLI B Ta6JII/III€.

B Tabnwie ucmonp30BaHbl CIACAYIONINE COKPAIICHHS: “M. PT. CT.” — METPBI PTYTHOTO CTOJI0A;
“M. B. CT.” — METpPBI BOJSHOIO CTOJ0a; “MaH” — MAaHOMETPUUECKOE JaBJICHUE; “BaK’ — BaKyMeT-
pUYECKOE JIaBJICHHE, “‘a0c” — aOCONFOTHOE J1aBJICHHE.

Cunrtars ypoBeHb BOJIBI B OaKe MMOCTOSHHBIM, (TO €CTh CKOJIBKO BOJIBI TOCTYIIAET 10 BOAOBOY 2
B 0ak, CTOJIBKO M OTBOJUTCS 110 BOJIOBOIY 3).

IInoTHOCTH: BOgBI — 1000 Kr/nm”. Atmocdepnoe nasnenue: 0,755 M. prT. cT.
KoadduuneHnt kunemaTnueckoi BI3KOCTH BOJBI: 1,3-10° m%/c

AOGCOIOTHAS SKBUBAJICHTHAS IIIEPOXOBATOCTH BOAOBOIOB (Asys):

Huamerp, o
coolbbloololololol|lo
MM LN owo Moo oS BIe 06 |©
N M (IO |© 0 |+ |+ NN M ST IO (O =~ |00 |
Aoy , MM 0,3 0,5 06 | 0,7 | 08 | 09 1,0
Mopyne ynpyroctu Boasl E: 2*10° ITa
Tonmuua cTeHKH TpyObl, MM
Huamerp, o
coolboololololol|lo
MM LNoclowod MO MBS o IECGE|ICB BB
N M < (IO |© 0 ||+ NN M S IO (O P~ |00 |
TonmmuHa
- 2,5 3 |35| 4 |5 |6 6,5
CTEHKHU , MM

[Torepu Hamopa Ha MECTHBIE CONPOTHUBIICHHSI CYMTATh PaBHBIMH 20% IMOTEph HAMopa Mo JUIHHE.
[Torepsimu Hamnopa B 0ake U Hacoce MpeHedpeyb.
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BomnoBox 1: [luamerp, mm / [lnmuHa, M
Bomoson 2: luametp, MM / Jlmuna, m
BonoBog 3: Jlmamerp, mm / InuHa, M
Bognosog 4: luametrp, mm / Jlnuna, M
Bomoson 5: Iunametp, mm / [{nuHa, M
Ze M

P« abc, aT

he, M

100

93
0,5Mm
0,3
45
MaH
32 KIla
BaK
0,1 ar
abc
? bap
50
?

,
0,4
32/80
25/ 150
100/ 80
300/100
50/ 300
?
1,5
3
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Cxema «Oaka»

Cxema «OT TOYKH Boj03abopa 10 Oakay

U
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a Hacoc

Touka Boo3ab0pa

CxeMma «ot 0aka 1o Touku “K”»
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