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1. LEJIb PABOTBI

OsznakomMuThes: 1) ¢ kimaccupukanmeidn U KOHCTPYKIIMEH OCHOBHBIX THIIOB
TOJIIITUITHUKOB Ka4eHUS ;
2) wuccienoBath pabOTy TMOAIIMIHUKA B Pa3IMYHBIX
YCIOBUSIX IKCILTyaTallnu.
B naGopatopHoit pabote ompenensieTcsi MOMEHT TpeHHs U KO3 UIIMEHT
TPEHHSI B ITOAMIUITHUKOBOM Y3JI€ IPH PA3IMIHBIX HArPy3KaX M YCIOBHSIX CMa3KH.

2. OCHOBHBIE CBEJJEHU A O ITIOAIINITHNKAX KAYEHU A

OcCHOBHBIC THWIIBI TOJAIIUITHUKOB KadyeHHWs TOKa3aHbl Ha puc. 1 — 6.
Bo3MosxkHBIE BapwaHTBl Harpy3kd Ha TMOAMIMITHUK ITOKa3aHbl CTPEIOYKAMH C
OYKBEHHBIM O0O3HaueHweMm cui: Fr — paamanwpHas cuna; Fa — oceBoe ycuiue.
3adepKHYThIC CTPEIIOYKH TOKA3bIBAIOT, YTO HATPY)KEHHE TOIIUITHUKA B TAHHOM
HaIpaBJICHUN KOHCTPYKTUBHO HEBO3MOXKHO, JIMOO HETPEAIMTOYTHTEIIHHO.
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Puc.] — noAmMnHuK mapuKoBbIN

PagmansHast warpy3ka (Fr) sBissieTcss OCHOBHOM it JaHHOTO THIIA
noxmunauKoB. OceBass Harpy3ka (Fa) oObraHO orpannumBaercs 30% ot
HEHCIIOJIb3yEMOM OCHOBHOM paaualbHONW Harpys3ku. [Ipu INOBBIIIEHHBIX OCEBBIX
Harpy3Kax IIapuK{ 3alleMJISIIOTCS B OEroBbIX KaHaBKax, MOJIIWITHUKOBBIN y3el



HAUMHAET TPEThCA U OBICTPO BBIXOJUT M3 CTPOS MO NMPUYUHE OTIYCKA CTANIU U
OOJBIINX KOHTAKTHBIX HAIPSHKEHU.

Puc.2 — noAmMNHMK IIApUKOBBIN paavaibHO-yHOpHBIN. [Ipu ykazaHHBIX
pa3pelIeHHBIX HAMpaBICHUSIX HArpy3kd MOJANIMIHUK XOpOIIO BOCIPUHHUMAET
pacyeTHbIE OCEBYIO U PAIUATIbHYIO HATPY3KH.

Puc.3 — moAmMOHUK paguaibHO-YHOPHBIA C KOHUYECKHUMH DPOJUKAMH.
[Ipumensiercs BO BceX clydasxX B3aMEH HIAPUKOBBIX paJgHalIbHO-YIIOPHBIX
MNOJIIINITHUKOB, TaK Kak MPHU TeX e rabapuTHBIX pa3Mepax oOiamaer OOJbIIeH
HArpy3049HOM CIOCOOHOCTHIO. OTIMYUTETHFHON 0COOCHHOCTHIO PAOOTHI POTMKOBBIX
MOJIUIUITHUKOB SIBJIIETCS. BBICOKOE TPeOOBaHUE K KECTKOCTHU BaJla, MMOCKOJIbKY IIpU
NIEPEKOCE KOJIEL] BOBHUKAET CKOJI [0 KpasiM POJIMKOB U pa3pyLI€HUE MOJUIMITHUKA
IIPY OTHOCUTEJIBHO HEOOJBIIUX pabounx Harpy3Kax.

Puc.4 — MNOAMIHUK pagHalbHBIA C UWIMHIPUYECKUMHU POJUKAMHU.
[ToAMIMITHUK MIUPOKO MPUMEHSETCA B y3J1aX, IJ€ ATUTENbHO ACHUCTBYIOT OOJbIINE
paauanbHble Harpy3Ku (TOKapHbIe U (hpe3epHble CTAaHKU, TPOKATHBIE CTAHBI U T.11.).
B »TuX y3max oceBble Harpy3ku BOCHPUHUMAIOTCS OTAEIbHBIMU MOAIIMITHUKAMA
paauanbHO-yIOPHOTO TUMA WX CIIEHUATbHBIMU YIIOPHBIMU MOAIIUITHUKAMHU.

Puc.5 — uronpyaTelii NOAMMNHUK. TellaMu Ka4eHUSI B TAKUX MOAIIMITHAKAX
CIIy’)KaT OTHOCUTEIBHO TOHKHE CTepxHU. lloammnuuku o01amaroT HEOOJbIIMMU
pa3MepaMH M CHOCOOHBI BOCIPUHUMATH OOJIBILIME HArpy3Kd MpU HEOOJbLINX
cKopocTax ABMkeHHs. OObBIYHO OHHM pabOTalOT Tam, Iie pabouee NBHKEHHE —
BO3BpaTHO-BpallaTEIbHOE ABUKEHUE Bajla, HAIPUMEDP B KapJlaHHbIX Nlepeaavax.

Puc.6. Ha pucynke: 1 — snemeHT Kopryca, 2 — 3J€MEHT Bana, 3 —
IIAPUKOBBIA pauaIbHBIA MOAIIUIHUK, 4 — JTUCTAHIIMOHHAS yrMopHas maiba, 4 —
IAPUKOBBIA YIIOPHBIM MOAIIMIHUK. B JaHHOM ciydyae Mmoka3aH MOAIIWITHUKOBBIN
y3€l1, B KOTOPOM OJHOBPEMEHHO INPHUMEHEHBl IIAPUKOBBIM  pagualbHBIA
MNOJAIIMITHAK, BOCHPHUHUMAIOUIUN TOJIBKO paJuajbHYI0 HArpy3Ky M IIApUKOBBIN
YHOPHBIA MNOJUIMIHUK, BOCHPHUHUMAIOIIMN TOJBKO OCEBYKO HArpy3ky (B cuiy
KOHCTPYKTUBHBIX OCOOEHHOCTEHl Takue TMOJIIMIHUKA MOTYT BOCIPUHUMATH
TOJIBKO OCEBBIE HAIPY3KH).

Puc.7

B cnydasx, korma Hy»)HO 00€CHeunTh HOPMAaJbHYIO PaOOTy MOAIIMITHUKA
npu HEOOJBIIOM MOKAYMBAaHUM WM Tporude Baja, MPUMEHSIOT CIBOCHHBIC
HOJIIIUITHUKY cO ceprueckoil 0eroBoi J0pOKKOi, Kak MOKa3zaHO Ha puc. 7.

Hecymas ciocoOHOCTh MOAIIMITHUKA 3HAYUTENBHO 3aBUCHUT OT JUAMETpa
Tena kadeHHA. C TOYKM 3peHUs KOHCTPYUPOBAaHUS MOAIIMIIHUKOBBIX Y3JIOB
MPEJICTaBISIET MHTEPEC BO3MOXKHOCThH pacroyiaraTh PsIOM CEpHil TOIIIMITHUKOB
pa3Hoi Hecylel (Harpy304HOM) CIIOCOOHOCTH MPU COXPAHEHUU UaMeTpa HanQsl
BAJIa, HAa KOTOPYK HacaXuBaeTcs IMOAIIMNHUK. HapyxHbii  auamerp
MOJIIIUITHAKOB C YBEJIMUYEHUEM HOMEpa CepUH, €CTeCTBEHHO, yBennuuBaeTcs. Ha



puc. 8 TOKa3aH NpUMEp YCTAHOBKH IOJIIMITHHKOB Pa3HBIX CEPUl HA CTEP)KCHb
nuamerpom 320 mm.
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Kak BHIHO W3 pHUC. 8 NOMIMIHUKH PA3HBIX CEpUN pa3IMYarOTCAd IO
Hapy’)KHOMY JHAMETPYy, a TaKXke N0 IIMPUHE NOAIIMIIHUKA, BCIEACTBUE
YBEIIMYEHHUsI TMaMeTpa IIapuKa B 3aBUCUMOCTHU OT YBEJIMYEHUS HOMEPA CEPUU.

B npoMBITIIIEHHOCTH CepUy UMEIOT Ha3BaHUS, HAIPpUMeEp, I Bayia @25 MM
MOXHO MOA00paTh MOAIIMIHUKK cheayomux cepuit: Nel05S — «cepxierkas
cepusi»; No205 — «ierkas cepusin; Ne305 — «cpennsia cepus»; Ned05 — «rsixenas
cepus».

3. YCTPOMCTBO U ITPUHIINIT PABOThI YCTAHOBKU JIJI51

NCCIIEJOBAHMA TPEHUSA B ITOAIIMITHUKOBBIX Y3JIAX

3.1 VYcrpolicTBo 1ab0paTOPHON yCTaHOBKU

Cxema 1a0OpaTOpHOM yCTAaHOBKM JJIsl UCCJIENOBAaHUS TPEHUS B
IIOAIIMITHAKOBBIX y3JIaX IT0OKa3aHa Ha puc. 9.

YcTaHOBKa COCTOMT M3 OCHOBaHUA |, IPHUBOJHOTO JJIEKTPOIABHTraTENs 2,
PEMEHHOM mepenadu 3, CMEHHOIO y3ja MNOJMNHUKOB 4. B pasHbIX y31ax
YCTAHOBJICHBI TOAIMITHUKY PA3JIUYHBIX TUIIOB U CEPUM.

[Ipu BKIIFOUEHHHU 3IEKTPOJBHUraTess 2 MoCcpeICTBOM PEMEHHOMN mepenayu 3
IPUBOJNUTCS BaJ MOJIIMITHUKOBOTO y31a 4. Y3en 4 uMeeT yCTpOMCTBO HArpy KEHUs
NOAIIMIIHUKOB PaJualbHbIM YCUJIIMEM, a TAK)KE MOXKHO MEHATh YPOBEHb Macia B
NOJAIIMITHUKOBOM y3ie. Y3enl 4 uMeeT YCTpPOWCTBO M3MEpPEHUsT MOMEHTa
COIIPOTHUBJIEHUS HENIOCPEACTBEHHO B NOALIMITHUKOBOM Y3JIE.

KoHcTpykuust MOAMMITHUKOBOTO y3J1a IToka3aHa Ha puc. 10.

[ToamuMnmHUKOBBIN y3ei BKJIOYaeT B ce0s: 1 — 103aTop MOPIIHEBOro THUIMA
U1 TONJIEPXKAHHUSI HYKHOTO YPOBHS CMAa304HOM JKHIKOCTM B KOpIycCe
MOAIIMIIHUKOBOTO y371a; 2 — KOpHyc; 3 — MOAIMIIHUKK; 4 — BTynKa; 5 — Bal
IIPUBOJHOTO YCTPOMCTBA; 6 — MPOTUBOBEC; 7 — IUIAHKA IIKAJIBI JUI BU3YaJbHOMU
(¢uKcalMi MOMEHTa CONPOTHUBJICHUS B MOAIIMIIHUKOBOM Y3Jlie; 8 — KOPILyC
HAarpy304HOr0 YCTPOWCTBA; 9 — BHUHT M1 CO3JAHUS PAAUAIBLHOW HArpy3KH B
NOAIMIHUKOBOM y3ne; 10 — BuibuaTeli NpyXKUHHBIM auHamometrp; 11 -



uHauKatop yacoporo tuna MY-10 mis usmepenns aedopmanuu guHamomeTpa; 12
— [IApUK, IepeIaloIMi YCHIINE OT JUHAMOMETPA K CPEAHUM MOAIITUITHUKAM.
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3.2  Ilpunimn neicTBus 1a00paTOPHON YCTAaHOBKH

[Ipn BKIIIOYEHMM YCTAaHOBKM BpaIllaeTcsd Ball 5, COCAMHEHHAs C HUM
MOCPEACTBOM IIMOHKU BTYJIKA 4 M BHYTPEHHHE KOJblLa MOAMMIHUKOB. Ecim ¢
NOMOILBI0 HAarpy304HOro YCTpPOMCTBAa HE CO3/laHa pajuaibHas Harpy3ka Ha
HOJIIIUITHUKOBBIA y3€J1, TO KOPIyC MOJIIMITHUKOB 2 HE OYyIeT YBIEKaThCsi BO
BpallaTeslibHOE JBWKEHUE, a TMPOTHUBOBEC OYyIET HAXOAUThCS B HUXKHEM
MOJIOKEHUH, CJETKAa CIBUHYBUIMCHh OT HYJEBOIO JEIEHUS IIKaldbl B CTOPOHY
HaIpaBJeHUs ABMKEHUS Bajia 5. 3Has LEHY JIeJICHUs IIKaJbl 7, MOKHO U3MEpPHUTH
MOMEHT COMNPOTUBJICHUS B TMOJIIMITHUKOBOM Yy3JIe Ha XOJIocTOM Xxoay (6e3
Harpy3Ku).

PanuanbHas Harpy3ka Ha MOAIIMIIHUKY CO3AETCs IPU 3aKpyYMBAaHUU BUHTA
9, COOTBETCTBEHHO YCHUJIME Ie€pelaeTcsl 4epe3 BHIbUaThld JuHamomeTp 10 u
mapuk 12 Ha cpeaHue MOAUIUITHUKH, OOKOBBIC MOIIMITHUKYA BOCHPUHUMAIOT
peakuuto omnopsl. [lebopmarus auHamMoMeTpa HM3MEpPSIETCd HHIUKATOPOM M C
MOMOIIBIO IIEHBI JIEJICHUS] JUHAMOMETPA YCTAHABIMBAETCS YCHIIME HArpy3KH Ha
TTOJIIIUITHUKOBBIN Y3€IT.

3.3 H3mepenue ycwinii Harpy3Kku MOAIIMITHUKOB U MOMEHTA
COTIPOTHUBJICHUS B TTOAIIUITHUKOBOM Y3JI€

[lena nenenus waaukaropa 11 (puc. 10) muHamomerpa:

Kn =70 (H/nmemn).

Takum o0pa3oM, B KauecTBe MpUMepa, eciau TpeOyeTcs Harpy3uTh CO31aTh
Harpy3ky 1400 H, To, nmpeaBapuTenbHO YCTAHOBUB CTPEIKY UHAUKATOpa Ha HOJIb,
3aBUHYMBAEM BHHT 9, Tak, 4ToOBI CTpesika uHaukaTopa 11 nmepemecTtunach Ha N =
20 nenenuit, T.e. ycuiue F = 20*Kng = 20*70 = 1400 H.

Ecnu no yciioBusiM s3kcriepuMenTa TpeOyeTcsl MPOU3BECTH 3aMEepPbl MOMEHTA
COIIPOTHBJICHUS B TIOAIIMITHUKOBOM Y3Jie P ycwiusx Harpysku Frl; Fr2; Fr3; Fri

n T.4., TO H€06XOI[I/IMO MMpCABAPUTCIIbHO BBIYUCIINTL BCIWYMHBI CMCHICHHA ni

cTpenku uaaukaTopa 11, T.e.: Ny = Frl/Kn, Ny, = Fr2/Kn u tak nanee.

3HaYeHUs MOMEHTOB COMPOTHUBIICHUIO JBUXKEHUIO B MOAIIMITHUKOBOM Y3JI€
(Mtp H*M) cHUMaK0TCS HEMOCPEACTBEHHO IO IMKajle 7 TPH TOBOPOTE
MPOTUBOBECA C YKA3aTeJIeM OTHOCUTENIBHO IJIAHKHU IITKAJIBI.

4. TIOPAJOK BBITTOJIHEHUA PABOTHI

[lepen BbIMONHEHHWEM pPabOThl HAa YCTAaHOBKE HEOOXOAUMO TMPOBECTHU
TEOPETUUYECKHUE PACUETHI:

1) Ilo HOMEpy CMEHHOIrO MOIIMITHUKOBOIO Yy3ja ONPEACIIUTh THIl H
HOMEp CEpUHM HCCIeAYEeMbIX NOAMMUMHUKOB. B cooTBeTcTBUM ¢ Tabmumen 1
IPUHATH IS JAJbHEHIINX PAacuyeTOB OCHOBHEBIC F€OMETpPHUYECKHe mapamerpsl (d,
D, drk, C) MOANIMITHUKOB JaHHOTO MO IIMITHUKOBOTO y3JIa.



Taoauna 1

[TapameTpsbl Bemnuuna | Homep nogmunHuka
MOIIIUITHUKA (0603HauCHO HA MOANIMITHUKOBOM Y37€)

Ne208 Ne308 Nel1208 Ne7208
BuyTtpennuii d MM 40 40 40 40
JTAAMETP
Hapyxubiii D mMm 80 90 80 80
JTAAMETP
Jnametp tel | drx MM 12,7 15,08 8,73 9,83
Ka4eHUs
JIMHAMHYeCKas C H 32*10° 41*10° 19*10° 46,5*10°
I'PY30M0bEMHOCTb

Ipumevanmne. I[logmmnuuku: No208 — mapuKOBBIN pagdaIbHBIN JIETKOU
cepun; Ne308 — mapukoBbIi paauanbHblid cpenneit cepun; Nel208 — nByXpsiIHbIN
HIApPUKOBBIA Jierkoi cepur; Ne7208 — pOJIMKOBBIA ¢ KOHUYECKMMH POIUKAMU
JIETKOW CEPUMU.

Y ponukosoro mnommmnuauka Orx = 9,83 MM — cpenmee 3HaueHue
JIMaMETPa KOHMUYECKOTO POJIUKA.

2) OmnpenenuTh HauOOJBIIYI0 paJHaIbHYIO  Harpysky Fr - max,
BOCIPUHUMAEMYIO OJHUM MOAIIMITHUKOM

10°

Lh*60*n (D @)
rae: C - JTMHAMUYECKast rpy30M0AbEMHOCTD (H);

A — moka3zaresb CTeNEHU, PABHBIN IS IIAPUKOTOAIIMITHUKOB A=3, 1JIs
POJTUKOTOAIIMITHUKOB A=3,3;

Ly, — nmonroBeuHocTh paboThl (pecypc) MOANIMIIHMKA B yacax (B
naHHoOU pabote mpuHATh Lh = 5000 yacos);

N (06/mMun) = 750 06/MuH - (17151 JAHHON YCTAaHOBKH).

3) OnpezenseM IMOKa3aTenH CTYIIEHYaTOro M3MeHEHHs Harpysku FIi Bo
Bpems skcnepumenta: Frl =0.25* Fr max; Fr2 = 0.5* Fr max;

Fr3 =0.75* Fr max; Fr4 = Fr max.

4) OmpenenuM TNPUBEIACHHBIN KOIPPUIMEHT TPEHUS fnpO JUISL OAHOTO
NOJIINITHUKA TPU OTCYTCTBUM HArpy3kd Ha TOJUIMITHUKH, (BCEro B Yy3Ie
OJIHOBPEMEHHO JIEHCTBYIOT YEThIPE MOIIUITHUKA).

frro = (K*f*Do)/(4*d1x) , (2)

rae: K — koadduiment, 3aBucaiuii ot 3a30pa UM HATATa B MOJUIUITHUKE

70 TPUIIOKEHUS paualbHOM HArpy3kd, OT pa3MepoB MOALIMIHUKA U JAPYTUX

¢dakropoB. B mannoii padote: K = 2.8 mis mapukoBsix noamumnaukos; K = 2.92
JUTSL POJTUKOBOTO MOIIUITHUKA.

f — xoadouument Tpenms nHa xomoctoMm xomy. T = 0.02 — nusa

[IAPUKOBBIX TOIIUITHUKOB,; f = 0.08 — nmI% TOOIIMIHMKOB C KOHHYECKHMH
pOJIMKaMHU.

Frmax =C»4




Do = (D +d)/2 - mnamerp pacnoioKeHHUs Tell KAUCHUSI.
drx — nnametp Tea kaueHus ( U3 TadauIB! 1 ).
5) Onpenenuth TEOPETHUCCKUIA MOMEHT TPEHHUSI Mrp 1 JJISI BEIYHCICHHBIX
3HAYEHUI Harpy3kd (COIJIACHO YCIIOBHUSM JaHHOW paboThl ms 4-X 3HAYCHHIA
paavaibHON HAarpy3KH)

Mrp 1 = Fri* fnpO*(%) 3)

6) OmnpenenuTh BEIUUUHY CHIIBI Q, KOTOPYIO HYKHO MPHUKJIaIbIBaTh Ha JBa
CpPeNHMX TOAIIMITHUKA Yy371a C TOMOIIbI0 TWHAMOMETpa, YTOOBI TOIYYUTh
KeTaeMyI0 Harpy3Ky Ha OJIUH MOAIIUITHUK

Qi = 2*Fri 4)

7) C momoripio mo3atopa 1 (puc. 10) ycTaHOBUTH YPOBEHb CMa3KH:

a) — TI0 IIEHTPY HIDKHETO TeJla KaueHUS O IITUITHIKA;
0) — 0 TOrpy>KeHHs B Macj0 HWXKHEM 4YacTH BHYTPEHHETO KOJIbIla
MOAIIMITHUKA (CJTydalt n30bITOYHOTO KOJTUYECTBA CMA3KH ).

8) BximounTh YCTaHOBKY, HE Harpyxas IOIIINITHUKHA, TOCAE 3 MHHYT
paboThI CHATH MOKa3aHUSI MOMEHTA COMPOTUBIICHUSI (Ha XOJIOCTOM XOJ1y) MO IIKaje
7 (puc. 10).

9) He BbIkmIOuYas yCTaHOBKY, 3aBUHYMBaHMeM BHHTa 9 (puc. 10),
MOCJE0BaTEIbHO CO37aTh HArpy3kKy B COOTBETCTBUHM C BBIYUCIECHHBIMU
3HadeHusMu Qi, (Bcero 4-pe mosunmu). [Ipu kakaom 3HaueHMHM Harpys3ku Qi
CHHUMATh TTOKa3aHusI MOMEHTa TpeHuss Mtp o mkajue 7 (puc. 10).

10) Onpenenuth MOMEHT TpeHMS Mrp ; B KakIOM MOJIIUIHUKE (B
UCCIICAYyEMOM  TOAMIUITHUKOBOM  y3JI€  OJHOBPEMEHHO pabOTaloT YeThIpe
HOJAIIUITHUKA), T.€. Mrp 1 = Mrp / 4.

11) Omnpenenuts 4YacTHOE 3HaYeHHE Kod(pduimenta Tpenus f; mpu
Pa3TUYHBIX 3HAYEHUSX HATPY3KH MO IITUITHIKA

fi = 2* MTP H/(F”*d)

12) Tloctpouth rpadMKH 3aBHCHMOCTH MOMEHTa TpPeHHS Mrp [ H
ko>puuuenta Tpenus f; B 3aBucumocTH OT Harpysku Fri o
HKCIIEPUMEHTAIbHBIM JIAHHBIM.

Tabawnma 2
Harpy3ska Q KonuuectBo Mrp
Fri bi(Sh (5150507 . - f;
WHIUKAaTOpa = =
n = =
Frl Q: Ny f
Fr2 Qg N, f2
Fr3 Q3 Nj f3
Fr4 Q4 Ny f4




5. COAEPXXAHUE U OPOPMJIEHUE OTYETA

PacuetHass 4acte odopmisieTcss Ha JUCTaXx OyMard MpPOU3BOJIBLHOTO
dbopmara. OHa J0JDKHA BKJIFOYATh pacueT 1o myHkTaMm 1 — 11 derBepToro pasuena
HACTOSIIIMX METOJUYECKUX YyKazaHuil. ['paduueckas dYacTb BKIIOYAET CXEMY
Ja00paTOpHON YCTAaHOBKM B COOTBETCTBUM C pHC. 9, Takke Tpaduku
sapucumocteit Mrp 1 u fj B 3aBucumocTn or marpyskm Fri mo mymkry 12
YEeTBEPTOro pasjena.

6. KOHTPOJIbHBIE BOITPOCHI

1. OCHOBHBIE THIIBI TIOIIMTUITHAKOB KAYEHUS U BUJIBI HATPY30K JIJIST KOTOPBIX
OHU IIpeAHA3HAYCHBI?

2. Cepus TOAIIUIIHUKA, YE€M OTJIMYAIOTCS OJHOTHUITHBIC TMOIITUITHUKA
pasHoii cepun?

3. VYcrpoiicTBO y37a TOMAIIMITIHUKOB B J1A0OPAaTOPHOM YCTAHOBKE JIJIst
UCCJIeI0BaHUS pabOThHI TIOAIUITHUKOB?

4. Tlpuninun  JOEWCTBUS  YCTAHOBKHM  JIJII  MCCJIENOBAaHUA  PabOThI
MOIIIUITHUKOB KAUCHHS ?
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BPEMA, OTBEJIEHHOE HA JIABOPATOPHVYIO PABOTY

[ToaroroBka k padote l4
Brinonnenue padoThl 0,54
O06paboTKa pe3ysIbTaTOB SKCIEPUMEHTA U

oopMiIeHUE OTUETA 1y

Otuet mo mabopaTopHoii padboTe 0,5 q



MN3YYEHUE U UCCIIEJOBAHUE
HOAIMMUITHUKOB KAYEHU S

PykoBocTBO K 1a60opaTopHOil paboTe 1o Kypcy
«/leTanm MaIMH ¥ OCHOBBI KOHCTPYHUPOBAHHS

CocraBunu: [IOTEXWHA Jlapuca Hukonaena
CABPACOB I'enpux AHnpeeBuy
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