MHNHOBPHAYKHN POCCUN

®denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE
o0pa3oBaTeNbHOE YUPEKICHUE BBICIIEr0 00pa30BaHUs
«TynbCKHM TOCYAAPCTBCHHBIA YHUBEPCUTETY

HNHCTUTYT rOPHOTO J1€1a U CTPOUTENBCTBA
Kadenpa «CanuTapHO-TEXHUYECKHE CHCTEMBD)

YTBepKIeHO Ha 3aceaHuu Kadeapsl
«CaHUTapHO-TEXHUYECKUE CUCTEMBI»
«20» ssuBapst 2022 r., npotokod Ne 6

3aBenyromuii kKaeapoin
7 ;‘/ /

T A
e~ P.A. KoBasnes

®OH/JI ONEHOYHBIX CPEJCTB (OLHIEHOYHBIE MATEPUAJIbI) JISA
IMPOBEJEHUSI TEKYIIETI'O KOHTPOJIS1 YCHEBAEMOCTH U
NPOMEXYTOYHOU ATTECTAIIUN OBYYAIOLIUXCA T10
JAUCHUIIJIMHE (MO4YJIIO)
«HKeHepHAsl THAPABJINKA
OCHOBHOI1I MpodeccHOHANBLHOI 00pPa30BaTEIbHOI MPOrPaMMBbI
BbICIIIET0 00pa30BaHUA — IPOrPaMMbl DaKajlaBpuara
110 HAIIPaBJICHUIO TOATOTOBKHU
08.03.01 — "Crpoureancrpo"
¢ npodunem

"BoaocHa0keHne M BOA00TBeaeHue"

®dopma(bl) 00yueHHUsI: OUHAs, OYHO-3a0YHAas

Nnentuduxanmonasiii HOMep o0pazoBaTenbHOM mporpammsel: 080301-02-22

Tyna 2022 ron



JIUCT COT'JIACOBAHUA
(¢oHaa OLIEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHUAJIOB)

Pa3zpaboTunk(mn): -

benoycos P.O., 10LEHT, K.T.H., IOLEHT

(DUO, oonsicnocmy, yueHas cmeneHs, YueHoe 36anue) (noonucs)



1. Onucanune GpoHAAa OLEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@oH/1 OLIEHOYHBIX CPEACTB (OIICHOYHbIE MaTepHajbl) BKIIIOYAET B ce0sl KOHTPOJIbHBIC 3a/1a-
HUS ¥ (WIK) BOMPOCHI, KOTOPbIE MOTYT OBITh MPEAJIOKEHbI 00yYaroleMycsi 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 00Y4YEHHS IO JUCLUIUIMHE (MOIYJII0), YCTAaHOBJIEHHBIX B COOTBETCTBYIOILEH
paboueii mporpaMme IUCHUIUIMHBI (MOIYJIs), a TakKe cPOPMUPOBAHHOCTh KOMITETEHIUH, YCTaHOB-
JICHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTepHCTUKE OCHOBHOW MpogecCHOHaIbHONW 00pa3oBa-
TEJIBbHON NPOrPAMMBI.

[TosHBIC HAMMEHOBAHUS KOMIIETEHIIMM ¥ WHIMKATOPOB WX MPEJCTABJICHBI B OOMICH 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>>
Haueprure cxemy monepedyHoro ce4eHus: OTKPHITOrO pycila U YKaKUTE IIapaMeTphl JKUBOTO
CEYCHMS IIOTOKA B HEM

<2>>
Haueptute cxemy mnonepedyHoro cedeHus O€3HANOpHON TpPyObl M YKaXUTE MapameTphbl
KUBOI'O CEUEHMsI TIOTOKA B HEH.

<<3>>
JInst Kakux pyces ClpaBeIiBa 3aBUCHMOCTh M3MEHEHUS )KUBOTO CEYEHHsI IIOTOKa W IO €r0
dw dh dw
muHee | B BUue: — =B—+—
dl dl dl

a) JUIs HePU3MaTHUECKUX Pycel
0) /U1 MPU3MaTHUYECKHUX pyCell
B) JUISl €CTECTBEHHBIX PYCEll.

<<4>>

JIyis KakuxX pycelt CrpaBe/IiBa 3aBUCHMOCTh U3MEHEHHSI )KHBOTO CEUEHUS MMOTOKa W 110 ero jutuHe |
dw dh

B BUIE: — = B—
dl dl

a) JUIsl HEIPU3MaTUYECKUX pyce
0) A1 MPU3MATHYECKUX pycen
B) JUISI €CTECTBEHHBIX pPyced.

<<5>>

Ot xakux (GakTOpPOB 3aBHCUT KOAPPHUIMEHT IIEPOXOBATOCTH MOBEPXHOCTH “N” OTKPBITOTO pycia
BOJIOTOKA:!

a) pa3MepoB MONEPEYHOrO CEYEHHUsI pycia

0) Tuna KperieHus 1Ha U CTEHOK pycia

B) ()OpPMBI IOMEPEUHOro CeUeHUs pycia.

<<6>>
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Hauepture npuMepsl 0ITHOMEPHOI0, IBYXMEPHOI'O U TPEXMEPHOI'O OTKPBITHIX IIOTOKOB.

<<L7>>

2
Py +0(1V1 = 70+ P,

UYro B ypaBHenuu /[I. bepnymnm z, +
g-p 29 g-p

a\V,
+2—+hn1-2 MPEJICTaBISIET COOO0 Be-

JU4YKHA “Z7:

a) BepTUKaJIbHast KOOpAUHATA CBOOOIHOM MOBEPXHOCTH
0) BepTUKalbHasg KOOpAMHATA TOYKHU Ha JHE

B) BEpTUKaJIbHAsl KOOPAMHATA JIFOOON TOYKU CEUEHUSI.

<<8>>
P. | AN = 7.+ P,
g-p 29 g-p

a,V
Yro B ypaBHenuu JI. Bepuymmu z, + + 22 2 +hp1-2 npencTaBaser cobor

BeJIMYMHA “P”:

a) aBJICHHE HA CBOOOIHON MMOBEPXHOCTH

0) maBieHUe Ha JHE

B) JIaBJIEHUE B TOUKE C MPUHATON KOOpAUHATON “Z”.

<<9>>

P, alvlz P, , &V,
Yro B ypaBHenuu /. bepnymm 2z, + + = 71+ + > +hn12 mpeacrasisier co6oro

9-p 29 g-p
BenuurHa “V’:
a) CKOPOCTh Ha CBOOOIHOM MOBEPXHOCTHU
0) CKOpPOCTh B TOUYKE C IPUHATON KOOpIMHATON “Z”
B) CpeIIHss CKOPOCTh IIOTOKA B CEYCHUH.

<<10>>
Kakas u3 ¢opm 3amucu ypaBHenus JI. bepHymnu mpumeHuma Juisi pacd€ra OTKPBITHIX
IIOTOKOB:

2 2 2
a) Zy+ Py +U—:22+L+U—2 0) z, + Py +%221+&+0[2\/2 +hn12
g-p 29 g-p 29 g-p 29 g-p 29
B) 7, + Py _,_0‘1\/12 =7+ P, +0{2V2
9-p 29 9-p 29

<11>>
['me ¢popmyna CKOPOCTH PacIpOCTPAHECHHS IIOBEPXHOCTHBIX BOJIH IO MOBEPXHOCTH OTKPBITOTO TO-
ToKa V, =

a) =V+./gh
6) =avR
B) = 3.64hd

<<12>>

Kak Ha3piBaeTCs MUHUMAIIBHO BO3MOKHAsl CKOPOCTh OTKPBITOTO IMOTOKA:
a) He3auJIso1ast

0) Hepa3MbIBarOIIas

B) KPUTHUECKASI.

<<13>>
Kak Ha3pIBaeTCS MaKCHMAJIbHO BO3MOXKHAS CKOPOCTH OTKPBITOI'O IIOTOKA:



a) He3awIsIoIIas
0) Hepa3MbIBarOIIas
B) KPUTHYECKASI.

<<14>>

OT KakMX M3 HUXKE NEePEeYUCICHHBIX (AKTOPOB 3aBUCUT MMHHUMAJIBHO JOIyCTUMasi CKOPOCTb OT-
KpBITOT'O IIOTOKA:!

a) TUIA KPEeIUIeHHs THa U OTKOCOB pyciia

0) TuIa B3BELIEHHBIX HAHOCOB

B) TUIIA COCTOSTHUSI OTKPBITOTO ITOTOKA.

<<15>>

OT KakuX U3 HIDKE MEPEUUCICHHBIX ()aKTOPOB 3aBUCUT MAKCUMAJIbHO JOMYCTUMAasi CKOPOCTh OT-
KPBITOT'O IIOTOKA:

a) TUIa KPEIUIEHUs JHA U OTKOCOB pyciia

0) THITa B3BEIICHHBIX HAHOCOB

B) THITA COCTOSTHUS OTKPBITOTO TIOTOKA.

<<16>>

Kak HaspiBaercst kpuBas cBoOogHOM moBepxHocTH moToka, ecau (dh /dl)<0, a iyep>io:
a) KpUBasi HOPMAJIbHBIX TTIyOUH

0) KpuBas mojamopa

B) KpHBas craja.

Hapucyiite Bua 3T0i1 KpuBOM.

<<17>>

Kak Ha3piBaeTcst kpuBasi CB0OO1HOM oBepxHOCTH 1moToKa, eciu (dh/dl) >0, a iy,:<io:
a) KpuBasi HOpPMaJbHbIX TTyOHH

0) KkpuBas noamnopa

B) KpHBas craja.

Hapucyiite Buj 3T0M KpUBOM.

<<18>>

Uto Ha3bIBACTCA YACIBHON DHEPIUEH CEUCHHUS:

a) ynenbHas YHEPTUs MOTOKA B CEYEHUH, OTCUUTHIBAEMasi OT MPOU3BOJILHON IIIOCKOCTH
cpaBHEHHUs 0) yneibHas SHEprus MOTOKa B CEUEHUU, OTCUUTHIBAEMAasi OT TOPU30HTAIBHOMN TITOCKO-
CTU CpaBHEHHUS B) y/EJbHAs DHEPrus MOTOKAa B CEYCHHH, OTCUMUTHIBAEMasi OT TOPHU3OHTAIHHOU
IJIOCKOCTH, MPOXOJISIIEN Yepe3 CaMyI0 HU3KYIO TOUKY CEUEHUS pycClia.

<<19>>

['ne dopmyna anst yneabHOW SHEPTHUH CEYeHUs: D = ...

2
a)=z+—p v
9-p 29
2
0) = h+ o >
29w
P aV?

B) — Z]'[OB+ amm +
g-p 29



<<20>>
Hauepture rpaduk yaenpHOM sHeprun ceueHus. [lokaxxkure 06acTh CIIOKOWHBIX U OypHBIX MOTO-
KOB.

<<21>>

Uto Ha3bIBaeTCs “KPUTUUECKOM TITyOMHOMN MOTOKA™?

a) NTyOWHA, COOTBETCTBYIOIIAs PABHOMEPHOMY JIBHIKCHUIO

0) riryOnHa, COOTBETCTBYIOIIAS pacXo1y MOTOKA

B) TTyOMHA, COOTBETCTBYIOIAS MUHIMYMY YACIbHON SHEPTUU CEUCHUS TOTOKA.

<22>>
F/:[e 3alMMCaHoO YCJIOBUC CYHICCTBOBAHUA KpHTquCKOﬁ FJ'IY6I/IHBII

2
a)d =h+ aQZ
pA\

6)Q = WsCo/ Ryl
» QW

g B

<<23>>

Ot xakux ¢$aKkTOpOB 3aBUCUT KPUTHUYECKAs TTyOWHA OTKPHITOrO MOTOKA:
a) COCTOSIHUSA [TOTOKA B HCXOJJHOM CEYEHUU

0) MPOOIBLHOTO YKIIOHA PYCiia U pacxojia MoToKa

B) pacxo/ia MOTOKa U (JOPMBI M Pa3MEPOB CEUCHUS pycIa.

<<24>>

[Tpu kakoii riryOuHe yienbHas JHEPTHs CEYSHHs] UMEeeT MUHUMAIIbHOE 3HAUYCHUE:
a) HOpMaJIbHOM

0) ckaroit

B) KPUTHUYECKOM.

<<25>>
B criokolHBIX IOTOKAX yJenbHast YHEPTHsl CCUCHHS YBEITHYHBACTCS:
a) C YMEHBIIIEHUEM TTyOHUHBI
0) C yBeJIMUEHUEM CKOPOCTH
B) C YBEJIMUECHUEM TITyOUHBI.

<<26>>
B OypHBIX OTOKaX yaenbHas YHEPTHsI CEUCHHS YBEININBACTCS:
a) C YBEIIMYEHUEM TITYOUHBI
0) C yMEHbIIIEHUEM CKOPOCTH
B) C YMCHBIICHUEM TTTyOHHBI.

<<27>>
Cne dopmyna s onpeneneHus KpUTHUECKON TIyOuHbI “h =" B pyciax mpsMOyroibHO# (GpopMbI
CCUCHMS:

a)= \/gh




<<28>>
['ne dopmyna 11t BEIUMCICHUS TTapaMeTpa KHHETUIHOCTH MTOTOKA T =7
2
a)= o 5
29w
2
6= 2
gw
aQ® B
B) = . _3
g w
<<29>>

B nmanHOM cedyeHuu 1moToka coOmonarorcs ycinosus: h > h, u m, > 1. KakoBo cocrosiHue
noToka?

a) CIIOKOMHOE

0) OypHOe

B) YCJIOBHUSI HE COBMECTHMBI.

<<30>>

B nmanHOM cedyeHun motoka coOmonarorcs yenous: h < h, u m, > 1. KakoBo cocrosiHue
OTOKa?

a) CIIOKOMHOE

0) OypHoe

B) YCJIOBHSI HE COBMECTHMBI.

<<31>>

Kak nHaue MOKHO Ha3BaTh apaMeTp KUHETHIHOCTH?
a) yuciom Opyna

0) unciom PeitHonbica

B) uncioM Komm.

<<32>>

UTo NpouCXOAUT ¢ TITYOMHOM CITIOKOMHOTO MOTOKA Ha CYXKAIOIIMMCS y4acTKe pycia?
a) 0CcTaéTcs MOCTOSTHHOM

0) yMeHbIIIaeTCs

B) YBEJIMYHUBAETCS.

<<33>>

YTo NpouCcXoaUT ¢ TIIyOMHOM CITIOKOMHOTO OTOKA Ha PACIIUPSIONIUMCS ydacTKe pycia’?
a) 0CcTaéTcs MOCTOSTHHOM

0) yMeHbIIIaeTCs

B) YBEJIMYHUBAETCS.

<<34>>
UTo mpouCXOoAUT ¢ TIyOMHOM OypHOTO MOTOKA Ha CYXKAIOLIUMCS y4acTke pycina’?
a) 0CcTaéTCs MOCTOSTHHOM
0) yMeHbIIIaeTCst
B) YBEJIMYHUBAETCS.

<<35>>

YTo mpoUCXOAUT C TITYOHMHON OYpHOTO MOTOKA HA PACIIMPSAIOMIUMCS y4acTKe pycia?
a) 0CcTaéTcs MOCTOSTHHOM

0) yMeHbIIIaeTCst



B) YBEIMYHMBACTCA.

<<36>

YTo NpoMCXOAUT CO CKOPOCTHIO CITIOKOMHOIO MOTOKA Ha CY)KAIOIIKUMCS y4acTKe pycia?
a) ocTa€Tcs MOCTOSHHOMN

0) yMeHbIIaeTcs

B) YBEJIMYHUBAETCS.

<<37>>

YTo NpoUCXOAUT CO CKOPOCTHIO CIIOKOMHOTO OTOKA Ha PACIIUPSIOUIMMCS y4acTKe pycia?
a) ocTa€Tcs MOCTOSHHOM

0) yMeHbIIIaeTcs

B) YBEJIMYHUBAETCA.

<<38>>
YTo NpoUCXOAUT CO CKOPOCTHIO OYpHOI'0 IOTOKA Ha CYKAIOLIUMCS y4acTke pycia?
a) ocTaércs MOCTOSTHHOM
0) yMeHbIIaeTCs
B) YBEJIMYHUBAETCA.

<<39>>

YTo MpOUCXOIUT CO CKOPOCTHIO OYPHOI0 MOTOKA HA PACIIUPSAIOIIUMCS ydacTKe pycia?
a) ocTaércs MOCTOSTHHOM

0) yMeHbIIaeTcs

B) YBEJIMYHUBAETCA.

<<40>>

B kxakux pycinax BO3MOXHO PaBHOMEPHOE JIBHKEHUE BOJIBI?
a) IpU3MaTUYECKHUX

0) HEePU3MaTHYECKUX

B) €CTECTBEHHBIX.

<<41>>

['ne dopmyna Hle3u?
a) K= wC+/R

6)W =C+JR

B) Q =wCA/Ri

<<42>>

Kaxk maswsiBaercs Beamunaa K= WC\/E ?
a) CKOpOCTHAs XapaKTepUCTUKA

0) pacxo/Has XapaKTepUCTHKA

B) CKOPOCTHOH KO3 UIIHEHT

<<43>>

Kak HasbiBaetcst Benmanna W=CA/R ?
a) CKOPOCTHAsl XapaKTepUCTHUKA

0) pacxoaHas XapakTepUCTHUKA

B) CKOPOCTHOM KO3 PHUIHEHT

<<44>>
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B kakux cinyuasx cripaBeasInBO COOTHOLIEHHE Q = KA/i ?
a) IpY HEPAaBHOMEPHOM JIBUKECHUH

0) nMpu paBHOMEPHOM JIBIKEHUU

B) IIPY YCTaHOBUBIIEMCSI IBMKCHHU.

<<45>>
[13v2L) Kl 2 hl X
Kaxk HasbiBaercs BenuuuHa “X” B popmyne (—)° = (—)"?
KZ h2
a) IOKa3aTelb CTeIECHH

0) CMOUYEHHBIN IEPUMETP
B) THPABINYECKHUI [TOKa3aTelb pycia.

<<46>>

Kak Ha3bpiBaeTCs MPOIOIbHBIN YKIIOH pycia, IPU KOTOPOM HOpMalibHas TIyOuMHa MoToka Ny paBHA
KPUTHYECKOH riryoune hy ?

a) HOpMaJIbHBII

0) KPUTHYECKUI

B) IPEEIIbHBII.

<<47>>

Kakoe cedenue pycia Ha3bIBalOT IUAPABINYECKA HAUBBITOAHEUITIM?

a) 00JIagaeT Mpy MPOYUX PABHBIX YCIOBHSIX HAUOOJIbIICH TPOMTYCKHONW CITIOCOOHOCTHIO
0) UMeeT MpU NPOYMX PABHBIX YCIOBUSIX HAUMEHBIIYIO CTOMMOCTh

B) UMEET HAaUMEHbIIIEE 3HAYCHUE YACIbHOU SHEPTUH CEUCHUS.

<<48>>

Kakoli mapamerp JKHBOIO CEUYEHUS HMEET HauMEHbIIEE 3HAuY€HHWE B TUAPABINYECKH
HAUBBITOTHENUIITNM CEYEHUH?

a) NIMpUHA KaHala 1o AHY

0) ruipaBIMUECKUN paguyc

B) CMOUEHHBI! MEPUMETD.

<<49>>

['ne dpopmyna, mpuMeHUMast TOJIBKO IS pycesl THAPABINYECKA HAUBBITOTHEUIIIETO CeUeHUs?
a) w = (¢ + mh)h

6) x =6 + 2h+/1+m?
B) E:z(\m m? —m)

<<50>>
[To xakoii W3 HWXe NPUBEACHHBIX (OPMYI MOXKHO OIpPENENUTh pacxoj] MoToka Q = mpu
PaBHOMEPHOM JBUKEHUH BOJbI B OTKPBITOM pycie?

a)= wC~/R
6)= WC/Ri
V2
B =
) C’R
<<51>>
Jlo kakoif U3 HUXKe MPUBEAEHHBIX (HOPMYJ MOXKHO OIPEAETUTh CKOPOCTh MOTOKa V=... IpH

pPaBHOMCPHOM ABHKCHUU BOJABI B OTKPBITOM pycne?
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a)ZC\/E

0) = lRY
n
B):C\/ﬁ

<<52>>

[To kakoit U3 HWXKE NPUBEIEHHBIX (HOPMYII MOKHO ONPEACIUTH MPOJIOIbHBIA YKIOH pycia g
=... IIp¥ PaBHOMEPHOM JIBJKEHUU BOJBI B OTKPBITOM pyciie?

a)ZC\/ﬁ

\Y
0) =
) C’R
B) = lRY
n
<<B53>>

Hapucyiite Bun rpaduka “ppioka’ mis 6e3HaIOpHBIX TPYO.

<<b54>>
Hapucyiite B3aMHOE MOJIOKEHUE JUHUNA JHA, HOPMAJIbHBIX U KPUTUYECKUX TIIyOUH MOTOKA
npu m<l.

<<h5>>
Hapucyiite B3aMMHOE I0JIO)KEHUE JUHUNA JTHA, HOPMAJIbHBIX U KPUTUYECKUX TIIyOWH MOTOKA
npu m>1.

<<56>>
Hapucyiite rpaduk yaenbHoi sHepruu ceuenus. [lokaxkute KpUTUUECKYIO TITyOHHY.

<<57>>
UTo OTKIIaBIBACTCS TIO OCH a0CITUCC JaHHOTO rpaduka?
h a) yaenbHas sHeprus ceuenus J(h)

0) npbokkoBast Gynkuus m(h)
B) pacxoj motoka Q

7

<<58>>

Kaxk Ha3biBaercs riryouna h.?

a) ckaras rryouHa hey

0) HopMmasbHast riryouHa ho
B) KpUTHYeCKas riryouHa hy
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<<59>>
Kaxk naseiBaercs riyouna h.?
h hep @) cxxaras TmyOuHA Ny
0) HopMasbHas riryouHa hg
B aV?
h. B) KpUTHYeCcKas riryouna hy
s 9
> 2
hep | aV
g
<<60>>
Kak na3biBaercs riryouna h.?
h a) ckartas rryonHa hey
h oo =f(h) ©) mHopmanbHas ryouna hg

B) KpUTHYecKas riryouna hy

Qoo
=

N\

)

<<61>>

[Tpu BBIBOAE I QepeHINaTbLHOr0 YpaBHEHUSI HEPAaBHOMEPHOTO IBM)KCHHUS BOJBI B OTKPBITHIX
pyciiax IpUHATO JOIYLIEHUE, YTO:

a) IBUYKEHUE BOJIbl HEIIPEPHIBHOE
0) ABMIKEHME BOJIbI ITABHOM3MEHSIIOILIEECS]
B) JIBJKEHUE BOJIbI KPUBOJIMHEHHOE.

<<B62>>

HpI/I BBIBOJC I[I/I(l)(bepeHL[I/IaHLHOFO YpaBHCHUSA HEPABHOMEPHOI'O ABUKCHHA BOABI B OTKPBITBIX

p

)= 0 motomy, 4TO:
g .

a) OepyTcsl TOYKHU C OJMHAKOBBIM JaBJICHUEM

0) OepyTcst TOYKH Ha CBOOOTHOM TTOBEPXHOCTH, TJE P = Parm

B) OepéTcst Takol KOPOTKUM y4aCTOK MOTOKA, KOT/1a MOKHO MPHUHSTH, UTO
p = const.

pyciax MpUHSTO, YTO %(

<<63>>

HpI/I BBIBO/JIC ILI/I(I)(I)CPCHLII/IaHBHOF O YpaBHCHUA HCPABHOMCPHOI'O JABUKCHHA BOABI B OTKPBITHIX
2
d_ . Q
~ 22
dl W CR
YCJIOBHO IIPUHATO, YTO FI/IIlpaBJ'II/I‘-ICCKI/Iﬁ YKIIOH | 3aBUCUT OT pacxoJa IMOTOKa Q " MapaMeTpoOB €TO0

cedeHuss W 1 R 0) ycIIoBHO NpUHSTO, YTO MOTEpH HAanopa Ny onmpeaessiFoTesl TONBKO CHIIAaMU TPEHHS
B) YCJIOBHO MpPHUHATO, YTO TUAPABIMYECKHH YKJIOH NpU pPAaBHOMEPHOM U HEPaBHOMEPHOM
JBUKEHUU OJMHAKOBBIN.

pyciax NPUHUMAETCS TOMYIIEHUE, 4TO KakoB cmbicn 3TOrO momymieHus? a)
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<<64>>
['ne nmpaBuibHO 3anucano JuddepeHnnaIbHOoe YpaBHEHHE HEPAaBHOMEPHOTO BUKEHHS BOJBI B OT-
KPBITBIX TPU3MATUUYECKHUX pPyCax:

dh . Q° a-Q* B dh . Q?
—=( ———)/1- =) 6) —=(i, —-<)/(1-
) dl G, MFCZR) ( g w ) dl (o Kj) (1-m)
dh . 2
— = (i, — =) /(1-j
B) T (i K5)( j )
<<B65>>

['me mpaBuibHO 3anucano AudQepeHnrnanbHoe ypaBHEHHE HEPAaBHOMEPHOTO IBM)KEHUS BOJIBI B OT-
KPBITBIX IPU3MATUYECKUX pyciax:

) G =l e (1m) 6 == Lm0 w) =il & m
<<66>>

['me mpaBuibHO 3ammcaHo auddepeHaIbHOe ypaBHEHHE HEPAaBHOMEPHOTO JIBHKCHHS BOJBI B
OTKPBITHIX MPU3MATHUECKUX pycllax:

dh . Q°? dh . KZ K¢ dh _ . 2 .
a) —=(l,——)/(1-=n 0) —= ig(1-—-2)(1-j—=%) B) —=(i,—)/(1-j=n
<<67>>
Mo:xeT i CylecTBOBaTh Takasi KprBasi CBOOOITHOM TTOBEPXHOCTH?

a) na
0) Her

B) TOJILKO KpHBasl MOATIOpa

<<68>>

MoskeT i CyIIecTBOBaTh TaKasi KpUBasi CBOOOTHON MOBEPXHOCTH?
a) na
0) HeT

B) TOJIBKO KpHBas criaja

<<69>>

Kaxk na3pIiBaeTcst kpuBasi CBOOOTHOM MTOBEPXHOCTH TIEPeT YCTyImoM?

a) KpuBas CIaJia TUIIA 61y
0) KpuBas criaja THUIIA 6]
B) KpHBas Crajia TUIIA Cy

N
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<<70>>

Kaxk HaspIiBaeTcst KprBasi CBOOOTHOM TTOBEPXHOCTH TIEPE]T TPETPaT0in?
a) KpuBas MOAINOPA TUHA djp
0) KpuBas OATIOpa THIIA C|
B) KpUBas IOJII0pa TUIIA dj

<<71>>
Kak Ha3zweIBaeTcs KpuBas CBO6OI[HOI71 IMOBEPXHOCTH ITOCIIC H_[I/ITa?

a) KpuBasi IOANOpa TUIIA ajy
T 0) KpUBas MOATNOpa THIIA C|
N .. N B) KpUBas MOJIIIOpa THUIIA dg

<<72>>

Kaxk na3piBaeTcst kpuBasi CBOOOIHOM TOBEPXHOCTH Ha OBICTPOTOKE?
a) KpYBasg Criajia TUIA 611
0) KpuBas crajia TUIa 6
B) KpHBas CIajia THIA C|

o> ik

<<73>>
Kak Ha3pIBaeTcs KpuBas CBOOOJHON MOBEPXHOCTU B KOHIIE KaHalla, cOpachIBAIOIIET0 BOAY B BOJIO-
ém?

a) KpuBas MOJAINOpa TUMA dj

N
K¢ ? 0) KpuBasi mOANIOpa THIIA Ay
M B) KpMBasi MOJIIOpA TUTIA Ay
K

<<74>>
B xakoMm ciydae nmpaBmibHO 3anucana ¢popmysa [1aBmoBCKOro ajist MOCTPOSHUSI KPUBBIX CBOOOIHOM
MOBEPXHOCTU MOTOKA?

aii terer- (D) 7]} 6) o = ai| tezer-(L-n(en) n(e)]}

aip {&2-€1-(1-))[m(e2)-m(e1)]}

a) |1_2

B) |12
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<<75>>

Kakoii Meron  wucnonp3yeTcss MpH  UHTETPUPOBAHUU

HEPAaBHOMEPHOI'O ABUKEHUSI OTKPBITOrO MOTOKA?

a) METOJ IPSIMOT0 UHTErPUPOBAHUS
0) METOJ1 KOHEUHBIX pa3HOCTEN
B) METO/]l 3aMEHBbI IEPEMEHHBIX.

<<76>>

[1P4)

mudepeHInaTbHOTO

ypaBHEHUs

Kakoii cmpbicn BemuumHBl “‘€”, BXozsmeidl B ¢opmyny IlaBrnoBckoro ansi mocTpoeHHs] KPHBOH

CBOOOJTHOM TTOBEPXHOCTH MOTOKA?

a) OTHOCHUTENbHAS TTTyONHA

0) OTHOCHUTEJIbHAS CKOPOCTHAS XapaKTEPUCTHKA
B) OTHOCUTEJIbHAS PACXOHAS XapaKTEPUCTHKA.

<<L77>>

. 1
B dopmyiie T1aBaoBCKOro 151 TOCTPOSHHST KPUBBIX CBOOOIHOM MOBEPXHOCTH TOTOKA |10 = — {&)-
al

€1-(1-))[n(€2)-n(e1)]} mHmEKC “1” OTHOCHUTCS K CEYECHHIO:

@) OT KOTOPOT'O CTPOMTCS KpUBast CBOOOHOM MOBEPXHOCTH
0) KOTOpPOE PacIOJIOKEHO HIKE 0 TEUCHUIO

B) KOTOPOE PACIIOIOKEHO BBIIIE [0 TCUCHHUIO.

<<78>>
Kaxk HasbiBaercs riyouna h.?
h a) HopMaibHast hg
3
h. WE =f(h) 6) pasnenbhas hy
B) KpuTHYecKas hy
L) W3
B
<<79>>

0

. 1
B dopmysie [TaBnoBckoro [uis HOCTPOSHHSI KPUBBIX CBOOOIHOM MOBEpXHOCTH MoToKa I, = — {&r-
a

€1-(1-))[n(e2)-n(e1)]} mHAEKC “2” OTHOCHUTCS K CEYECHHUIO:

a) OT KOTOPOI'0 CTPOUTCS KPHBasi CBOOOIHOMN MOBEPXHOCTH
0) KOTOpOE PACTOJIOKEHO HUXKE 110 TCUCHUIO

B) KOTOPOE PACIIOI0KEHO BEIIIE 10 TEUEHHUIO.

<<80>>

B xakux CJIydadXx MOKCT BOSHUKHYTH I I/I,[[paBJ'II/I‘-ICCKI/Iﬁ HpBI)KOK?

a) MpH Mepexo/ie MOToKa U3 CIIOKOWHOTO COCTOSIHUS B OypHOE

0) npu nepexoie OypHOTO COCTOSIHUS B CIIOKOMHOE
B) MPU CMEHE PEKUMOB TEUECHHUS.

<<81>>

Iy

HapHCYﬁTC CXCMY COBCPIICHHOTI'O TUAPABINYCCKOT'O IIPBIKKA U YKAKHUTC €TI0 OCHOBHBIC 3JICMCHTHI.
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<<82>>

Yto HA3BIBaIOT BHICOTOM THAPAaBINYCCKOI'O HpBI)KKa?

__________________ a)a
c Yz 0) 6
>> 6 B) ¢

<<83>>

Kak Ha3pIBalOT TOCTEIHEE CEUYEHHE IOTOKA IMepel THUIPABINYECKUM IPBDKKOM, B KOTOPOM
JBUKEHHE elI€ MOKHO CUMTATh MJIaBHOU3MEHSIOIIUMCS?

a) Ha4YaJIbHOE

0) ucxoaHoE

B) KOHEYHOE.

<<84>>

Kak Ha3bIBalOT MepBOE CEYCHUE MOTOKA 33 TUAPABIMYCCKUM IPHDKKOM, B KOTOPOM JIBHXKCHHE Y)KE
MO>KHO CYUTATh IJIABHOM3MEHSIOITUMCS?

a) Ha4aJIbHOE

0) ucxomHoe

B) KOHEYHOE.

<<85>>

Uro siBIISI€TCS TPU3HAKOM COBEPIICHHOTO THAPABINYECKOTO MPBDKKA?
a) HaJIMYMe OBEPXHOCTHOTO BaJIbIIa

0) OTCYTCTBHE TTOBEPXHOCTHOTO BaJbIla

B) pE3KO€ YBEIUYEHHUE TITyOHH.

<<86>>

Yro sBIIsIeTCS IMPU3HAKOM THAPABINYCCKOTO IMPbI’KKA — BOJIHEI?
a) HaJTM4Ke MOBEPXHOCTHOTO BaJlblia

0) OTCYTCTBHE TTOBEPXHOCTHOTO BaJIbIla

B) pE3KO€ YBEIUYEHHUE TITyOHH.

<<87>>
[lpn KakWX COOTHOIICHWSX HadanbHOW h; W KOHewHO# h; TIIyOMH BO3HHKAeT COBEPILICHHBIN
TUPABINYECKUNA MPBIKOK?

a)(hy/hy)<2

6) (h2/hy)>2

B) (hy/hy) =2

<<88>>

B ykazaHHOM Ha pHCYHKE CiTy4ae TeUeHHsI BO3MOXKEH JIU THAPABINYCCKHIA TPHDKOK?
K K a) na

he A 0) HeT

< h, B) HE BCeraa
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<<89>>
B ykazaHHOM Ha pUCYHKE Cilydae T€UEHHUSI BO3MOXKEH JIU THAPABINYECKUN TPHLKOK?
K K a) na
he A 0) Her
>> < hyg B) HE Bcerja
5 Ip2lk
<<90>>

Kakoil OCHOBHOM 3aKOH MEXaHUKH HCIIOIb3YETCS VISl TOJy4YECHHs] YPAaBHEHHsI COBEPLUIEHHOIO I'MI-
PaBJIMYECKOTO TIPbLKKA?

a) 3aKOH U3MEHEHMsI KUHETUUYECKOM dHEeprun

0) 3aKOH M3MEHEHMs KOJINYECTBA IBUKEHHUS

B) 3aKOH U3MEHEHUS NOTEHIIUAIbHON 3HEPTUH.

<<91>>

[Touemy mpu BbIBOJIE YpaBHEHHS COBEPIICHHOTO THIPABIMYECKOTO MPBDKKA, CHUJIBI JaBIICHUS B
HAYaJIbHOM U KOHEYHOM CEUCHHSX MPBHDKKA MPUHUMAIOTCS 110 3aKOHY THApocTaTHKU P= pghw?

a) TaKOBO JIONYIICHHE

0) IBIJKEHHE BOJIBI OKOJIO 3TUX CEYCHHH TUIABHOM3MEHSIOIICECs

B) JIBIDKEHUE BOJIBI MEXKAY ATUMH CEYCHHUSIMH KPUBOJIHMHEHHOE

<<92>>

[lpu BBIBOZE YypaBHEHHS COBEPUICHHOTO THAPABINYECKOTO TPBDKKA H3MEHEHHE KOJIMYECTBA
JIBIDKCHHUS TIOTOKA B TEJIE MPBDKKA PUPABHUBACTCS

a) U3MEHEHHIO pabOTHl BHEUTHUX CHJI

0) UMITYJIbCY BHEIIHUX CHUJT

B) U3MEHEHUIO SHEPTHH MTOTOKA

<<93>>
['e mpaBUIIBHO 3aMMCaHO YPABHEHHE COBEPUIEHHOTO THIPABINYECKOTO IPbIKKA?

2 2 2 2
a) 4Q” hea-Wa = 4Q” heiwi  6) 2, hei-wy = 4Q" hea W
qw, gw, gw, gw,
2 2
B) aOQZ + hep-wy = aOQZ + heo'Ws
W, gw,
<<94>>
[ne Beipaxkenue uist npbikkoBoit Gpyrkiwuu t(h)= ?
2 2 2
a)=h+ aQZ 6)=hc-w+aQ B)O!Q 33
2gw gw g w

<<95>>
Hapucyiite Buj rpaduka npbpkkoBoit Gyakuuu t(h). [Tokaxure cB3b CONPKEHHBIX TITYOUH.
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<<96>>
Kaxk Ha3pIiBaroT rpaduk, n300paxE€HHBIN Ha pUCyHKE?
h a) rpaduK yIenbHOI SHEPTUU CeUCHHS
I 0) rpaduk Gynkuuu [laBmoBckoro
he [ ! B) rpauK MpBIKKOBON (QPYHKITUH.
]
! [
! |
| ! R
B n(h)
<<97>>
Kaxkoii rinyouHe h. cOOTBETCTBYeT MUHHUMYM IPBDKKOBOM (hyHKIIUHN?
h a) HopMasibHOU hg
0) 6bITOBOI hg
he | __ B) KPUTHYECKOM hy
|
" m(h)min n(h)
<<98>>
Kaxk HasbiBaercs riyouna h., onpenensemas mo BepxHeii BeTBH rpaduka mpbKKOBOU (YHKIHHA?
h a) miepBasi conpspkEHHas riryouHa hy
e | -- 0) BTOpas conpspkéHHas riryouna hy
hy i B) paszenbHas riayouna hy
A
|
! n(h)
[\
Ty >
<<99>>
Kax HaswiBaercs riyouna h., onpenensiemast o HHXKHEH BETBU rpaduka MpbDKKOBOW GyHKIUH?
h a) TiepBasi conpspkEHHas riryouHa hy
hk 0) BTOpas conpspkEHHas riryouHa hy
[~ B) pa3zenbHas ryouHa hy
h.
-€---TS .
- n(h)
h !
7y >
<<100>>

I'ne MMPpaBUJIbHO 3allMCAHO YPABHCHUC COBCPIICHHOI'O THAPABINYCCKOT'O HpLI)KKa?

a) t(hy) = n(hy) + am(h)
6) n(hz) = n(hy) + am(h)
B) nt(h1) = m(h2)

<<101>>

PaBeHCTBO KaknX BETMYMH XapaKTEPHO /ISl HAYAJILHOTO W KOHEYHOTO CEYCHUH THUAPABIMYECKOTO
pbIKKa?

a) yIeIbHBIX SHEPTHHA CEUCHUS

0) IPBDKKOBBIX (PYHKITHI

B) Mb€30METPUUYECKUX HAIOPOB
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<<102>>

Kakyro pasMepHOCTb UMeeT yaenbHas sueprus cedenus I(h)?
a) nuHeiHas (M)

6) wiowazns (M%)

B) 00BEM (M°)

<<103>>

Kakyro pasmMepHoCTh uMeeT npbbkkoBas ¢pyukmus w(h)?
a) nuHeiHas (M)

6) wiowazns (M%)

B) 00BEM (M°)

<<104>>
['ne nmpaBWBHO 3amMCaHO ypPaBHEHHE COBEPIICHHOTO THJIPABIMYECKOTO TPBDKKA B pycie C
IpSAMOYTOJIBHOM popmoii ceuenus?

2 2
a)hsh 2 + hih, - 2%9 =g 6) hihg+ hih? - 2%9° = g
2
g)hih? +hoh? - 2%9° _ g
g
<<105>>
Jlist pycen kakoil OopMBbI CEUCHHSI CIIPABEUIUBA CBSI3b MEKIY CONPSHKEHHBIMU TITyOMHAMHE THPAB-

h 2h
JMYECKOrO MPBLKKA B BUE hy = ?1[ 1+ (h—k)s- 1]
1
a) TpareueBUIHbIN
0) IpSMOYTOJIbHBIH
B) TPEYTOJIbHBII

3. OueHoYHbIE cpecTBa (OLEHOYHbIE MATEPHAJIBI) ISl POBEIEHUsI POMEKY-
TOYHOM aTTECTALMH 00YYAIIIMXCS M0 JUCHUILIMHE (MO1YJII0)

IlepeyeHb KOHTPOIBLHBIX 3aaHUH U (MJ1H) BONPOCOB JIs1 OLCHKH COPMHPOBAHHOCTH KOM-
nereduuu [K-2 (koHTpoMpyeMblii HHIUKATOP A0cTHKeHus1 KomneTennun [TK-2.2)
Kanan npsmoyronbHOro cedenus ¢ kospduuuentom mepoxoBatoctu pycia 0,014 umeer
mmpHuHy b = 30 cm + (Ne o criucky) x 10 u mpomyckaet pacxoa Q = 150 n/c + (Ne o crimcky) x 60
B kanane ycranoBieH BogociauB (aiisi 4eTHBIX No - "¢ TOHKOW CTeHKOM'"; NIl He4eTHBIX Ne -
"mpakTrueckoro npopus").
BricoTa crenku BogocnuBa — (0,2 HOpMabHOM TIIyOWHBI B KaHAJIE
Ornpenenurs:
— KpUTHYECKHE MapaMeTpbl MOTOKa (A 4eTHBIX Ne - 10 yAeNbHOM SHepruH CeueHus MoToKa,
JUIsl HeYeTHBIX Ne - 110 mapaMeTpy KHHETUYHOCTH);
— HOpMasbHYIO (OBITOBYIO) TTIyOMHY B KaHaJle, €CIM YKJIOH KaHajla B JBa pa3a OoJble KPUTH-

YCCKOI'0 YKJIOHA
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— HaIop BOJOC/IMBA
—  TOJIIIMHY IPeOHs BOAOCINBA
— JUIMHY KpHUBOW MOATNOpa (OT HOPMAJIBHOW TIyOWHBI O HAaYayia crajga TayOuH mepel BOao-

CIIMBOM)

* PacueTsl BecTH B rpaprueckom BUe

4. OueHoYHbIE CpeICTBA (OLeHOYHbIE MAaTEePHAJIbI) JAJIsl IPOBEJICHUs IIPOMEKY-
TOYHOM aTTeCcTAMH 00y4aloIMXCcH (3aIUTHI KYPCcOBOii padoThl (IIPoeKTa)) Mo
AMCHUILINHE (MOAYJII0)

IlepeyeHb KOHTPOJIbHBIX 3a1aHUI U (MJ1H) BOMPOCOB /ISl OLEHKH C(hOPMHUPOBAHHOCTH KOM-
nereHuun [MK-2 (koHTpoIMpyeMblii HHAMKATOP AocTH:KeHUs KomneTeHuu IK-2.3)

Boaa oTBOIUTCS 10 OTKPBHITOMY KaHAIy COCTOAIIEMY U3 2-X YYaCTKOB: Ha MEPBOM YYacCTKE YKJIOH
JTHA OOJIBIIIE KPUTUYECKOTO, HA BTOPOM MEHbIIIE (JaHHBIC YKa3aHbl B TA0IUIIE).

1. JlaTh ruipaBiIMyuECcKyIO XapaKTEPUCTUKY JIEMEHTOB IIOTOKA
2. IlocTpoutsb cxemy KaHaja ¢ yKa3aHUEM BCEX XapaKTEpPHBIX ITTyOUH, YKJIOHOB U pacCTOSIHUM

[TpoMeKyTOYHBIC pacUYeThl BECTH IpaQUIeCKHM CIIOCOOOM C MPEICTABICHUEM PACUYCTHBIX TAaOIHIl U
rpaguKoB.

Bapuant Pacxon, CedeHne kaHana Marepuan pycna YknoH gHa (B % OT KPUTHYECKOTO)
n/c 1- i ygacTok 2 — f yJacToK
1. 2000 upura o nay 100 cMm Beron 380 30

Vron HakioHa creHku 60°

_/

2. 6000 upuna o nuy 240 cM Kepamuka 300 85
Vroun HakioHa cTeHKn 45°

|/

3. 200 Vron Mexay cTeHkamu 45° Iepero 700 75
4, 3000 Iupuna no Bepxy 150 cm beron 250 25

Yron Mexay cTeHKaMu 60°

Y

5. 1000 upuna no Bepxy 50 cm Kepamuka 400 60
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IMupuna npusMka 20 cMm
BricoTa mpusimka 20 cm

[

1500

Iupuna no Bepxy 120 cm
VYron Mexay AHOM U mpa-
BOI1 cTeHkoit 60

_

beron

350

32

500

[[Tupuna no any 50 cm
Vron Haknona crenku 45°

_/

beron

580

90

3000

HTupuna mo nay 140 cm
Vron Haknona crenku 45°

|/

Kepamuxa

350

75

100

0
VYron mexnay creHkamu 60

\V

HepeBo

400

35

1500

[Hupuna mo Bepxy 100 cm
Yron Mexay CTeHKaMu 459

Y

beron

300

80

10.

3000

[Hupuna mo Bepxy 250 cm
[Hupuna npusimka 100 cm
Bricora nmpusiMka 50 cm

[

Kepamuxa

500

50
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11.

500

IMupuna no Bepxy 50 cm
Yron Mexly JHOM U Tpa-
BO cTeHKO 45°

_

beron

250

90

12.

3500

Iupuna no nuy 120 cm
Yron Hakinona crenxu 70°

_/

beron

680

50

13.

1000

[Iupuna no auy 70 cm
Vron naknona crenku 50°

|/

Kepamuka

450

45

150

Yron mexy crerkamu 50°

\V

Hepeso

300

90

14.

4500

IlIupuna no Bepxy 200 cm
Yron Mexay cTeHKaMu 450

Y

beron

200

40

15.

1500

IIupuna no Bepxy 100 cm
Tupuna npusimka 50 cm
BricoTa mpusimka 50 cm

|

Kepamuxka

600

85

16.

2500

IlInpuna mo Bepxy 200 cm
Yron Mexly IHOM U Ipa-
Boit crenkoii 50°

_

beron

250

25
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2. Ecnu Ha BTOpOM y4yacTKe KaHaja YCTAaHOBHUTH BOJOCIHUB, TO KaKOW HAamop Ha BOJIOCIMBE OyneT
3aperucTpupoBaH?

Bapuant 1-4: Bogocnus Tomncona

Bapuant 5-9: Bogocnus Hunosertu

Bapuant 10-13: BOIOCTHB MPaKTHUECKOTO MPOGUIIS

BapuanTt 14-18: BOg0OCIMB ¢ LIMPOKUM TOPOTOM

[TpoBepsieTcst pacueT (OnpeneneHue):
— KPUTHYECKOH TTTyOMHBI 10 rpadKy yAeTbHOW SHEPTUH MOMEPEUHOTO CEYCHHS MTOTOKA
—  KPUTUYECKOU IIyOWHBI 1O TpaduKy mapameTpa KHHETUYHOCTH
— KPUTHUYECKOH CKOPOCTH
— KPUTHUYECKOTO YKJIOHA
— HOPMaJIbHBIX TJIyOWH HA y4acTKax KaHaja (rpaduuecKumM Crocooom)
— rpaduka NprHDKKOBON (PyHKITUN
—  THII TUAPABIMYECKOTO TIPhDKKA
— TapaMeTphl THIPABINYCCKOTO MPBIKKA
— TIOCTPOEHHWE KPUBOM MOJANOpa Ha CMEHE YKJIOHOB KaHajia
— pacueT BOAOCIIHBA



