Pezuonanvnoiti aman Beepoccutickotl orumnuadv, no dusuxe

30 ansaps 2026 e.

[ndp
9-E1. HInpurig

)

Ne IIyukT pa3baiioBru Basn IIp | An
Nsmepena 3aBucumocts zc1(V)

1.1 10 u Gostee ToUEK; 2.0
— T7-9 Touek; 1.5
— 5-6 TOUeK. 1.0
I'paduk zc1 (V)
Pasmep n nogmucs oceii (pasmesnst 1-4 tabimmpr Tpe-

1.2 . 0.5
Gosanuii K nposesenuo PO BcOIIT).

1.3 | Ouudposka oceii (pazmesn 5 TabJIUIIbL). 0.5

14 Hamecenune touex (pasmes 6 Tabiuipl) u JIUHES IPa- 05

‘ duka (pazzen 7 Tabuurp). ‘

BriBesiena BepHasi TeopeTHUECKasl 3aBUCHMOCTD
o1 (V):

1.5 V) — mixi1 + Mmoo mo 2.0

(V) = my + mo myp + ma

Haiineno oruomenune mq /mo

16 B npenemax +5% oT 3TamoHHOrO 3HAUEHNS, ©3MEPEH- 2.0
HOI'O OPraHU3aTOPAMH.
— B npenenax +10% ot sTasoHHOro 3HaUEHUSs], U3MEPEHHOI'O 10
OpraHU3aTOPaAMU.
Nsmepena 3aBucumoctb zco2(V)

2.1 10 u Gostee ToUEK; 2.0
— T7-9 Touek; 1.5
— 5-6 TOUeK. 0.5

9.9 Ipaduk xc2(V): nanecenue Tovyek (pasies 6 tabiu- 05

' 1pl) U JrHAs Tpaduka (pasmesn 7 TabJIuis!). ’

2.3 | OmnpeneneHo MUHUMAJIBHOE 3HAYEHHE T(hy . 0.5

3armcano MpaBUJI0 MOMEHTOB JJIsl IIIIPUIA C BOJIOM:
v
(m1 +ma)(rc1 —wc2) = poV(rc2 — 5 );
3.1 2 3.0

I aHAJIOTHYHOEe BepHOe ypaBHEeHHUe, CBA3LIBAIONIee
nse 3aucumoctr: xo1 (V) u xoo(V) u comepkamee
JIb M1, M2, V, L1, Te2 U IWIOTHOCTL BOIBI Pg.
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IIpenyioxkensl BepHbIE IT€pEMEHHBIE, HAIIPIMED:
2 nep.

4.1 Y = poV(xcg - %) uX = o1 — o2 o 1?5
I'padpuk  sauHeapu3oBaHHOI  3aBUCHUMOCTHU
Y(X)
Pasmep u nogauucsh oceii (pazesst 1-4 Tabsmipt Tpe-

4.2 . 0.5
Gosanmit K nposegenmo PY BcOIIT).

4.3 | Omudposka oceit (pasmesn 5 TabauIs). 0.5

w Hamecenne todek (passest 6 Tabinipl) U JIHHES TDa- 05

’ duka (pasmen 7 Tabmuier). ’

OnpeneseHue mi; U Mo

45 my JexxuT B npegenax =10% or arajonHOro 3Hade- 1.0
HUsI, 3MEPEHHOI'O0 OPraHU3aTOPAMH.
— m1 Jexut B nupegenax +£20% oT 3TAJOHHOrO 3HAYEHUS, U3- 0.5
MEPEHHOI'o opranu3daTopamMu.

4G | M2 JIEXUT B IpesieNax +10% ot sTamonHOrO 3HAYE- 1.0
HUsI, T3MEPEHHOI'O OPraHU3aTOPAMH.
— mg Jexxut B upejenax +£20% or 3TajJoHHOrO 3HAYEHUS], U3~ 0.5
MEPEHHOI'O OPTaHU3aTOPAMU.
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[MIndp
9-E2. Cepbrit ga1mmK

)

Ne IIyukT pa3baiioBru Basn IIp | An
HomuuanbHoe (IOJIHOE) CONPOTHBIIEHUE IIO-
TEeHI[OMeTpa.

11 B permennn onmrcan mpaBWIBHBI CIOCOD HAXOXKIE- 2.0
HU¢ IIOJIHOTO COIPOTHUBJIEHUS Ry IOTEHIMOMETPA.

Haiineno suauenue Ry:

1.2 | Ry € [100,0;120,0] Om. 2.0
— Ry € [95,0;125,0] Onr. 1.5
— Ry € [90,0;130,0] Onr. 1.0

13 KoppekTtno omnpepesena norperaocts ARy moJiHOTO 05
COIIPOTUBJIEHUSI.

B pemenunn mpucyrcrByer mpaBmiibHAs CXeMa WU

91 OlIMCAHUE IJIEKTPUYCCKONH IEelr, [O3BOJIAIONIEH 1.0
CHSATH BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY HEU3BECT-

HOT'O 3JIEMEHTA.

9.9 IIpemtoxken BepHBIit CIIOCOD Haxomfgeﬂnﬂ CHJIBI TOKA, 2.0
[IPOTEKAIOIIETO YePe3 MCCJIE/LyeMbIil JJIEMEHT.

N3smepeno Hanpsi>kenue Ups HA HEM3BECTHOM
JIEMEHTE

2.3 15 u GoJibITie TOYEK; 3.0
— 11-14 Touex; 2.0
— 7-10 Touex. 1.0
N3mepeno nanpsizkeHune U, Ha COMMPOTUBJICHUN
R,

2.4 15 u GosbITie TOYEK; 3.0
— 11-14 Touexk; 2.0
— 7-10 Touek. 1.0
ITpaBuibHO paccUnTaHbl 3HAYEHUS CHUJIBI TOKA
Is Yepe3 Hem3BECTHBIN 3JI€MEHT

2.5 15 u Gouibilie TOYEK; 3.0
— 11-14 Touex; 2.0
— 7-10 Touexk. 1.0

26 IIpoBeena koppekTHast oreHka norperraocta AUy 05

I/I3MepeHI/II71 HaIlPpA?KEeHUA Ha HECU3BECTHOM 3JIECMEHTE.
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TIpoBesiena kKoppekTHast oneHKa norpemrsoct Algs
2.7 | cwabl TOKa, MIPOTEKAIOIIETO epe3 HEM3BECTHHIN e~ 0.5
MEHT.

31 Pasmep u noamucs oceit (paziesst 1-4 tabsmist Tpe- 05
’ Gosanmit k nposegenuio PY BcOIIT). ’
3.2 | Omudposka oceit (pazuesn 5 Tabauis). 0.5
3.3 | Hamecenne Touex (pazsen 6 Tabanrpl). 0.5
3.4 | Jlunuga rpaduxa (pasmesn 7 TabIuUIb). 0.5
3.5 | Hamecenbl KpecTbl MOTPEITHOCTEI]. 0.5
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[ndp
9-T1. Urpa B n1aiiby

)

Ne IIyukT pa3baioBku BaJjun IIp | An
1 B pemntennn yka3amo, 9To npu OTPayKEHUU OT MEPBOIi 1.0
CTOPOHBI TIIaiiba He CMOXKET IMOIacTh B TOUKYy B. ’
B pemtennn ykazano, 9To npu orpakeruu oT 3-if cro-
9 POHBI Taiiba monageT B TOYKy B npu ycjaoBuUu, 9To 1.0
YCKOpEHHE CBODOJIHOTO A IeHUsT HAIPABJIEHO BJIOJIb ’
AB.
IIpu ymape oT BTOpOil My 4eTBEPTOI CTOPOHBI ITPEI-
3 JIO?KEHO Pa3JIOKUTh JBUKEHUE 10 OCAM BJIOJIb U IEP- 1.0
[IEHIUKYJIPHO OTPe3Ky AB.
W3 jBrKeHust 110 0cu § HARJIEHO BpeMs moJiera u3 A
B B:
4 f—9 g 1.0
9y
5 B perernu ucmosib3yercst, 9To JBUKEHUE BIOJb OCH 1.0
T PABHOYCKOPEHHOE.
ITonyueno coornomnienne
6 9o _ L 2.0
gy AH’
WA AHAJIOTUYIHOE BEPHOE.
Bepuo naiigensl koopauHarbl Touek C7 u Co, min
B paboTe MPUCYTCTBYIOT aHAJOTMIHBIE BEPHBIE PAC- 9 TR
7 CyXKJIEHUSI, [TO3BOJISIIOIIIE onpegennn: OpI/IeHTaLLI/II? 10 1.0
pPaMKH JJTsi CJIy9aeB OTCKOKA OT BTOPOIl U 9eTBEPTOi
CTEHOK.
3 Bepuo paccuuranbt yruibl Mex iy AB u ycKopeHHeM | 3 TOYKH
CBOOOHOIO 118 ICHUS. mo 1.0
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[udp
9-T2. Heauneiinaga jieHra

)

Ne IIyukT pa3baiioBru Basn IIp | An
11 Bepno zammcana cBsi3b BHeENIHEN CUJIBI U CHJI YIIPY- 1.0
’ roctu: F'= Fy 4+ F5. ’
Ucnonb3oBan 3akon ['yKa s TIEpBOH MPYKUHBI
1.2 0.5

F1 = k’ALL‘l
WcnonwpzoBan 3akon ['yka 11T BTOpO# TPYKUHBI
1.3 0.5
F2 = kA.’EQ
Sanmcana BepHas CBsI3b yiymueHuit: Azy; + Ax =
14 1.0
AJ)Q.
Tlonrygena 3aBUCHMOCTH
F 2
1.5 1.5
win Pk
Fi(Az) = 7~ 2Aaj.
Cayyait F=1H
VKazaHO, 9TO HPU MaJbIX PACTATUBAIONIAX CHJIAX
1.6 JIEHTa BeJET cebs KakK MPYKUHA, MOTIHHSIONIASICS 0.5
zakony I'yka F; = kgAx.
MeToa Hax0oXK AeHUsT KOI(MDPUITIEHTa, JKECTKOCTH JIEH-
1.7 | Tl upu Maubix gedopmanusax (KacarejbHas K Ha- 1.0
YAJbHOMY YUACTKY ).

1.8 Haiinen kosddurnmenT KeCcTKOCTH JIEHTHI IPU Ma- 05
’ abix pedopmarusx ko € [108;132] H/m. ’
OTrBersbI JIs1 yAJUHEHU IIPY2KUH B CJIy4Yae Ma-

JIOM pacTaruBaromiein cuibr F
1.9 | Az € [2,6;3,2] M. 0.5
1.10 | Az € [3,1;3,9] mm. 0.5
1.11 | Azy € [5,7;7,1] Mmm. 0.5
Cayyait F =20 H
UcnosbsoBana uaest nocrpoenus sasucumoctu (1)
119 (aHAJIOr HATPY30YHON IIPSIMOM U3 DJIEKTPUIECTBA) HA 1.0

rpacduke B ciydae OOJIBINON PACTSITUBAIONIEH CUJIBI
F.
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OTBeTbl JIs1 YyAJUHEHUil NPY>KWH B CJydae
OoJIbITION pacTaruBarolneii cuiabl F

1.13 | Az € [6,0;7,0] cm. 0.5

1.14 | Az € [6,5;7,0] cm. 0.5

1.15 | Axg € [12,5;14,0] cm. 0.5
IIpenoxKeH KOPPEKTHBIN CIOCOO HAXOXKIAECHUS Flax,

2.1 1.0
ucnosb3ys Touky (25 cm, 14 H).

2.2 Tlonyaen orBer Fipar = 53 H. 0.5
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[ndp
9-T3. TauneMm-moraueM

)

Ne IIyukT pa3baiioBru Basn IIp | An

1.1 KoppekTabiMu paccyxaerusivu nosydeno u(0) = v. 1.0
Metopn 1. IlpenoxkeHo 3amucarh yCIOBUE HEPACTSI-

2.1 JKUMOCTH KYCKa HATH OT BTYJIKH J10 TOYKH C' OKOJIO 1.0
KOJIEYKA.

99 Meton 1. [IpaBusibHO OmpefiesieHa CKOPOCTh TOYKA 1.0
C' B HEKOTOPOIT CUCTEME OTCUETA.

93 Metopn 1. Haiinena mpoekiiusi CKOPOCTH BTYJIKHA Ha 05
HUTb.

9.4 Meton 1. Haiinena npoekiust ckopoctu Touku C' Ha 05
HUTb.

9 50 Metopn 2. /Inaa HuTH BRIpayKeHa, 9epe3 mapaMeTpPhI 1.0
CHCTEMBI.

9 6° Meton 2. Beipaxkenue Jijisi JJIMHBI HUTH KOPPEKTHO 2.0
npoanddepEeHITTPOBAHO.

9 70 Metopn 3. Haiijensl nepemeniieHusi KOJIedKa U BTYJI- 1.0
KU 32 HEOOJIBINON IIPOMEXKYTOK BPEMEHH.

9.8° Meton 3. Haiineno nameHeHne pacCTOSTHUS MEXKITY 1.0
BTYJIKOI U KojteukoMm: AR = vAt cos o — uAt sin .

9.9° Meton 3. KoppekTHO 3ammcaHO yCJIOBHE HEPACTsi- 1.0
JKAMOCTH HUTH.
Tlosryyen npaBu/IbHBIN OTBET:

2.10 u = pitoose 2.0

sin v

Meton 1. PaccmaTpuBaercst KpyroBoe OTHOCUTETb-

3.1 HOE JIBUYKEHUE BTYJKU U TOUKU C' WK JKe HAIIPSIMYIO 1.0

3alliChIBaCTCA (bOpl\/IyJIa Pusasinca.
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3.2

Meton 1. Haiinena oTtHOoCHTE/IbHAS CKOPOCTH JTBU-
JKEHUSI 110 OKPY2KHOCTHU

1+ cosa
Uora = U s
sin «

nJjin yFJIOBaH CKOPOCTBH BpalleHUA

v (1 + cosa)?

w= -
l sin «

1.0

3.3

Meron 1. 3anucano a, = v>/R.

0.5

3.4

Meton 1. CBsizb HOpMAaJILHON MTPOEKIMK U [TOJTHOTO
YCKODEHUs BTYJIKU: ¢ = a4,/ sSin a.

0.5

3.5°

Meton 2. Boipazkenue jisi CKOPOCTH BTYJIKUA KOP-
PeKTHO 1poauddEepeHIInPOBAHO 110 BPEMEHMU.

2.0

3.6°

Metopn 2. V13 HepacTsizKuMOCTH HUTH IIOJTy YE€HO IIPa-
BWJIbHOE BBIPAYKEHNE, CBS3BIBAIONIEE KOOPJUHATY C

JIJINHOIT HUTU:
lsin «
Y=+
14 cosa

Wu anasornydnoe BepHOE ypaBHEHUE, TO3BOJIAIONIEE
IMOJIYYUTDh ITPABUJIbHBIN OTBET JJIsT YCKOPEHUS BTYJI-
KH.

1.0

3.7

[Tonydeno yckopeHnme BTYJIKU:

v2(1 + cos a)?
4= ———5———

sin® o - 1

1.0

3.8

Samnucan Bropoii 3aKkoH Hbpl0TOHA /1151 BTYJIKH B IPO-
eKIINU Ha cTepxXkeHb: ma = T sin a.

0.5

3.9

Tlonyaena cBsI3b cuiibl F' v CUJIBI HATSYKEHUST HATH:
F=T+Tcosa.

0.5

3.10

Ilosyyen Bepublit OTBeET 11

v2(1 + cos a)*

I-sin* o

F=m

1.0
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[MIndp
9-T4. HarpeB Kuakoctu

)

Ne IIyukT pa3baiioBru Basn IIp | An
Tlonyuena BepHas 3aBUCHMOCTH IJIOTHOCTH OT TEM-
epaTyphbl:

1.1 po t—to 3t —t 0.5

t)=po— 2. = .
p(t)=po—7 T PO

Haiinena nuorsocTs (Miin Temieparypa), Ipu KOTo-

POIi XKUJIKOCTb U3 JIEBOTO COCY/Ia HAYHET IIePeTEeKaTh

B IIPABDI:

1.2 1.0
p = 0,95p9 nnmu t; = 1,1¢g.

Bepno naiijiena KoHeuHas Macca My, JKUJIKOCTHU B Jie-

BOM COCYJIE:

1.3 mr, = 2poSH. 0.5
Tlonyuena mosHast Macca M KUJIKOCTH:

14 m = 4,75p9SH. 0.5
Broruncnena Macca mpg KUJIKOCTH B IIPABOM COCYE
[I0CJIe HATPEBA:

1.5 1.0

mpg = 2,75p9SH.
Bepno HaiijieHo JaBjaeHne Ha JHO:
1.6 Do = 2,75p0gH. 0.5
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2.1

3anmcana CBA3b JABJICHUINA:

Px = Pauo — 075009H

0.5

2.2

Bepno naiizierno maBiienne XKUIKOCTU Ha KPBIIIKY B
cocyze OOJBITEro CeUeHmsT:

P = 2,25pogH.

0.5

3.1

Tlosygeno BeIparkeHue IjIs MACChI, IEPETEKAIONIEN B
IPAaBbIi COCYM:

Am = 4SH Ap,

NI aHaJIOTUYIHOE BE€pHOE.

0.5

3.2

Meton 1. BeiBesiero BbIpakeHne 1T MAJIOTO KOJIH-
YeCTBa TEILJIOTHI, TIOCTYIIAIIETO B IIPABBIN COCY/I:

AQ =4cSH(t —to)Ap.

0.5

3.3

Merton 1. B pabote yKa3aHO UIN UCIOJIB3YETCs, ITO
BesimianHa A() TPOHNOPIMOHAJIBbHA TIJIOMIAIN 0JIOC-
Ky mupuHoit Ap u jyMHON ¢ — ty, JOMHOXKEHHOH Ha

4c¢SH.

2.0

3.4

Meton 1. HaiijieHO KOJIMYECTBO TEILIOTHI, TTOCTY-
[UBIlI€E B IPaBbIil COCY/I 38 CUET IIEPETEKAHUS YKUJI-
KOCTH:

Q = 0,99p0tocSH.

1.0

3.5°

Metox 2. B ypaBHeHNN TENTIOBOTO OaJIaHCa UCIIOIb-
3yeTcsl CPeJHsId TeMIIepaTypa IepeTeKalolnnux Iop-
Uil 2KHUJIKOCTH, IIPU 3TOM IPUCYTCTBYET O0OOCHOBA-
HUe 3TOrO II0JIX0J1a, OCHOBAHHOE Ha JIMHEHHOCTHU 3a-
BHCHMOCTH IIJIOTHOCTH OT TEMIIEPATYPHI.

0.5
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3.6°

Meton 2. Haitnena cpennsas Temieparypa TPUXO-
JISATIIX TOPITHH YKUTKOCTH:

tep = 1,55t0.

2.0

3.7°

Meton 2. BepHo cocTaBieHo ypaBHEHHE TEILJIOBOTO
GaJaHca, JUIsl IPABOTO COCY/IA:

mpoc(tr — to) + Ame(tg — top) = 0.

1.0

3.8°

Merton 3. Ilonyteno BbIpaKeHue /I MAJIOH MacChI,
IepeTeKaroleil Mpyu BO3paCTAHUU TeMIepaTypbl Ha

dt:
2p()SH

to

dm = dt.

0.5

3.9°

Meton 3. KosumdecTBo TEIIOTHI, IEPEHOCUMOE Ma-
JIO# Maccoii:

2/)()SH
0

dQ = c(t — to) dt.

1.0

3.10°

Merton 3. [losyuennoe BbIpakeHne TPOMHTETPUPO-
BaHo ot 1,1ty mo 2ty:

2t

2p0SH
= 2pon e J (t—to) dt
to to
1,1t9

2to

Q

_ 2poSHe [(t —;0)2]

1,1

)

1.0

3.11°

Meton 3. HaiieHO KOJIMYIECTBO TEILIOTHI, MTOCTY-
[UBIlI€e B IPaBbIil COCY/I 38 CUET IIEPETEKAHMUS JKUJI-
KOCTH:

Q = 0,99p0tocSH.

1.0
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Tlosmygerno Bbiparkenue Jjis KOHEIHON TeMIIEPATYPBI
B IIDABOM COCY/I€:

3.12 1.0
th =1t + Q.
CMMpR
Tlotydeno BepHOe 3HAYEHWE KOHEYHOI TeMIepaTry-
pBI:
3.13 2.0

tr = 1,36t0.
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[MIndp
9-T5. 3Be3/1a U TPEYTOJIbHUK

)

Ne IIyukT pa3baiioBru Basn IIp | An
11 Metopn 1. B pemnrenun KOppeKTHO UCIIOJIB3YETCsI Me- 1.0
TOJ| HAJIOYKEHWSI.
19 Merton 1. IIpemioxKens! Be CX€Mbl, KOTOPBIE TIPE/I- 1.0
JlaraeTcs HaJIOXKUTh JPYT Ha JpyTa.
Meton 1. B npejioykeHHBIX CXeMaX BEPHO PACCTAB- P
1.3 | senbl ToKu uepe3 Bce pesucropbl (o 0,5 Gasuia 3a
KaXKJIyI0 CXeMY ). no 0:5
1.4° Mertop 2. IIpu penrennn mpaBUILHO HCIOJIH30BAHO 1.0
' nepBoe npasumiio Kupxroda. ’
1.5 Meton 2. Ilpu pernenun mpaBUILHO UCIIOJIH30BAHO 1.0
' Bropoe npasuiio Kupxroda. '
Metopn, 2. Haiienns! cuabl TOKa B KayKJIOM U3 IIECTHA
1.6° | pe3ucTopoB, BbIpaKeHHDbIE U€pe3 BBEIEHHBIE HEW3- 0.5
BECTHBIE TOKH.
Metox 2. 3anucana cucremMa ypaBHEHHIA, TO3BO-
1.7° | nsromast BEpHO BBIPA3UTh BBEJIEHHBIE TOKU depe3 [ 0.5
u/mm Iy.
Bepno onpenesennbl 3navenns: CUI TOKOB, BHIPAXKEH- 6 ToueK
1.8 | ubre uepe3 I u [y, B KaXKJIOM U3 IIECTH PE3UCTOPOB 10 0.5
UCXOJHOI 11enu.
1.9 | Haiineno, uro Alyepy = 0. 0.5
2.1 | Haiimeno, 910 Al = AI/2. 0.5
31 VKazaHo, 9TO TOJBKO Yepe3 pe3uctop 2R Mexmy y3- 1.0
' jgamu A 1 B TOK MOKeT ObITh PaBHBIM HYJIIO. ’
TTosrydeno 3Havenne peryampyemoii cuibl Toka I’ =
3.2 | Iy/2, upu KOTOPOil IPOUCXOIUT OBHYJIEHUE CUJIBI TO- 1.0
Ka depe3 pesucrop 2R mexy y3namu A u B.
41 IIpemioxken BepHBIit cI0cOb pacdyeTa MOITHOCTH TIPU 05
pou3BOJIbHBIX [ U Ij.
Tlonryaeno BbIpazkemnmne
4.2 P(I) = RI* + 2HOR + gRI2 1.0
3 37

10
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Bepmoe naiigena cuia ToKa, Mpu KOTOPOH MOIITHOCTH
MHUHHAMAJIbHA:

4.3 oD 1.0
3
HaI'?'I,HGHO 3HaYEeHNE MUHUMAJILHON MOIIIHOCTH:
5
4.4 Prin = P(I*) = 53[3; 0.5

11




