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KoHCTpYKTOpCKOE HANIPpaBJIeHHE

Bxiroyaer 3ajaud, HampaBjI€HHBIE HaA OINPEACICHUE IapaMETPOB HCCIETYEMOUN
CHUCTEMBbI WJIM XapaKTEPUCTUK KOHCTPYKTUBHOI'O PEIICHHUS, OTBEYAIOIINX YCIOBUIM
AKCIJTyaTalldi WIM OOECNEUYMBAIONIMX PALMOHAIBHOE PEIICHUE IOCTABICHHON

3agauu. Hanmpumep, 3amaca pabouero BeniecTBa Ha OOpTYy amnmapara



OcCHOBHBIE KPUTCPHUHU OLICHUBAHUS PCIICHUA 3a1a9

BoiesieHne 0OCHOBHBIX (M3UYeCKHMX MPOLECCOB, UX MOCJAEA0BATEILHOCTH U
NPUYMHHO-CJIECTBEHHbIX CBsi3eil. J[aHHBI IMYHKT MOAPAa3yMEBAET OIEHKY
TEKCTOBOTO U Tpa)MueCKOro onrucanus (PU3NYECKUX MNpOIECCOB.

IIpaBuiabHas gopMaau3anusa PU3MYECKUX NMPOLECCOB, 3aAIUCH OCHOBHBIX
3apucumMocrtein (popmya), ONUCHLIBAWINUX (PU3MYECKHE TMPOUECCHl WM
COCTOSTHMS 3JIEMEHTOB CHCTeMbI. B KauecTBe UCXOAHBIX (POPMYT HEOOXOAUMO
UCIIOJIb30BAaTh 3aKOHBI W  OMNPEICJICHUS (PU3WUECKUX BEJIUYMH, OOIIHE
U3BECTHBIEC YPABHEHUSI IIPOLECCOB U COCTOSIHUM.

CocraBiieHHe CUCTEeMbI YPABHEHUH, AJITOPUTMA pacyeTa, MATEeMATHYECKOH
MOJEJIM. 3JI€Ch KOPPEKTHAs 3aluCh CHCTEMBI SIBISIETCA MPUOPUTETHOU
OTHOCUTEJILHO YMPOIICHUS U TpUBEACHUS K ynoOHoMy Buay. OlleHUBaeTCS
yMEHUE KOMOMHHUPOBATh U MPEOOPA30BbIBATH BHIPAKECHUSI, C IIEIbI0 MTOTYYECHUS
HYKHBIX JTAHHBIX.

IlpoBenenue pacyeToB, TMoOJydeHHMe M TMpeACTaBJeHHe pe3yJbTrara.
OrneHMBaHUE Ka)KJI0OTO BOIPOCa 3aJa4d MPOM3BOJIUTCS OTICIBHO C BECOBBIM
ko3¢ purrmeHToM, paBHBIM (1/[KOIMYECTBO BOIIPOCOB]), a TakKe J0OABIICTCS
OOHYCHBIN 0aslI 3a Ka4eCTBO O(POPMIICHHUS MU MPEIACTABICHUS OTBETA.



1.

JIOMOJTHUTE/IbHbIE KPUTEPHH OLEHUBAHMS pPellIeHHUs
3a/1a4 10 KOHCTPYKTOPCKOMY HANPaBJIEHUIO

Jlo 5 OOHYCHBIX OajUIOB 3a y4eT AOMOJIHUTEIbHBIX YCIOBUM TEXHHYECKOM
CHCTEMBl WM IIpollecca, HE 3aJ0KCHHBIX B CTAaHIAPTHOE pEIICHHE W
TO3BOJISIIONINX MTOJYYIUTh 00JIee TOUHBIM OTBET;

Jlo 1 6oHycHOro 0ajia 3a JONOJHUTEIbHBIM aHAJIM3 MOJYYEHHOTO pe3yjbTara
(ompeneneHue YyCIOBUM MPUMEHHMMOCTH TE€X WJIM HHBIX KOHCTPYKTOPCKHX
pEIICHUN, KOHCTPYKTOPCKHE MPEIIOKEHUS, TMO3BOJSIONIME  YIYUIIUTh
napamMeTphbl CACTEMBI U T.IL.).



JIomoTHUTEIbHbIEe KPUTEPHH OLleHHBAHMSI
peleHus 3a1a4

Ecnu pelieHde 3agadyd  COACPKUT PA3pPO3HEHHBIC 3aUCH, BbIJICIICHBI
NPaBWIBHO HEKOTOphIE (DU3UYECKUE TMPOLECChl, MNPUCYTCTBYET OJHA-IBE
npaBUIbHbIE (DOPMYJIbI, HO PEIIEHHE, KAK TAKOBOE OTCYTCTBYET WJIM A0COJIOTHO
HEBEpHOE, TO cTaBUTCcA 1-2 Oamia

Bepnble pemieHus 3ama4 MOIYT OTIMYATHCSA OT aBTOPCKUX. JlomycTuM yyer
OOIOJIHUTEIIbHBIX MNAapaMETPOB, HE MPEAYCMOTPEHHBIX aBTOpAMHM B CiydYae,
€ClId HE HapymarTcid (PU3NYECKHE 3aKOHBl M TEXHUYECKHE 3aKOHOMEPHOCTHU
(YHKIIMOHUPOBAHUSI CUCTEMBI.

3a OTCYTCTBHE TMOSCHEHUM, OMMOKN B YUCICHHBIX pacdyeTax IMPHU BEPHOM ITyTH
pelieHus 3aaa4u caumaercs 1-2 6anna.

B cnyuae ecnu 3a/1ada CONEPKUT MPABWIBHBIN MIYTh PEIICHUS, HO HE JIOBEJICHA
0 OTBETA WM TIOJIYYEH HEINPABWIBHBIA OTBET, NPU STOM IPUCYTCTBYIOT
OTAEJbHBIC MPABUJIBHBIC 3JIEMEHTHI PEUICHUS, TO OLCHUBAHUE MPOBOAUTCS IO
KPUTEPUSM, IPUBEICHHBIM JIJISI KAXKI0W 3a]1a4H.



Kpurepuu onieHUBaHUSA peleHUs 3a1a4

1. Boigenenue pu3nmyecKuX MpoueccoB, MOCJAEA0BATEILHOCTH U
NMPUYUHHO-CJIEACTBEHHBIX CBS3eH

OcHoBHEBIC 0aIBI 9
I'padnueckoe onmcanue +3
CrpykTypupoBaHue +2
MaxkcuMaabHOE YKCIO 0aioB 3a Tan 14

2. ®opmanuszauus ¢usu

YeCKHX NMPOoIEeCcCoB

OcHOBHBIE 0AJIBI

8

MaxkcuMaJiIbHOE YHUCIIO OAJITOB 3a dTall

8

3. IloaroroBka cucTeMbl ypaBHEHH, AJITOPUTMA, MAaTEeMATHYEeCKOI MOJe/IN

OcCHOBHBIE OAJIIBI 8
[TpeoOpa3oBanue CUCTEMBl YPaBHCHHM +2
MakcuMalibHOE YHUCI0 0aJIJIOB 3a ATam 10

4. IlpoBeneHne pacyeroB, MOJYUYeHHe U NPeIcTABICHHE pe3y/ibTara

PacueTsl 1 pesyibrar 9
[IpencraBnenue pesynabrara +3
MaxkcuManbHO€E 4iciIo 0aJuIoB 3a dTamn 12

5. JlonojiHuTE/IbHBIE 0AJIJIBI B COOTBE

TCTBUH €O crienuukon 3aaauu

MakcuMaJibHOE YHCI0 0AJUIOB 3a dTall 6
O0111ee KOJINYECTBO 0AJ1I0B
MakcumaJsibHasi cyMMa 0aJ1JI0B 32 3a]a4y 50




OO0mMii aJAropuTM pellieHuda 3a1a4

Brigenuts (Ha3BaTh) OCHOBHBIEC (PU3HMUYECKHE MIPOLIECCHI U ABJICHUSA, JEKAIUE B
OCHOBE palOOThl W/WJM OKa3bIBAIOIIUE BIHUSHUE Ha pabdOTy OMNHCAHHBIX B
MOCTABJICHHOM 3aJlad€ TEXHUYECKUX OOBEKTOB, a TaKXe YCTAaHOBUTh HX
MOCJIEI0BATEIBHOCTh M MIPUYMHHO-CJICICTBEHHBIE CBSI3H.

[IpuBecTH, npu HEOOXOAUMOCTH, TpadHUECKOe (CXEMATHUYECKOE) OIHMCAHUE
MTOCTaBJICHHOMW 3aJ1a4U.

dopMaIM30BaTh 3a7a4y, T.e. CPOPMYJIMPOBaTh BBOJAUMBIC TIPU PELICHUU 3aJa91
JTONYIIECHHUSI, TIPUBECTU HEOOXOAUMBIC NJIs €€ pelieHUsT 0a30Bble (PU3UUYECKHE
cooTHOIIEHUs ((POopMyIIbI).

OHpeI[eJ'H/ITB CCTh JIH HGO6XOI[I/IMOCTI) B AOIIOJIHUTCIJIBHBIX MHCXOAHBIX WJIHN
CIIPAaBOYHbIX TdHHbIX.

CocTaBUTh CHCTEMY YpaBHCHMH (MaTeMaTHYECKYK MOJENb), PEUIUTh €€,
MOJIYYUTh AHAJIMTUYECKUE COOTHOUICHUS JJIsI HCKOMBIX BEJIMYHH.

[Ipon3BeCTH YHCIIOBBIC PAaCUEThI, IIPOBEPUB COOTBETCTBUE CAWHHMI] M3MCEPCHHS
(U3UYECKUX BEIIMYHH.

HpGI[CTaBI/ITB IMOJIYICHHBIC PC3YJIIbTATBI B COOTBCTCTBHUHU C BOIIPOCAMMU 3aa4H.
7
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Periramenr

B ounere 1 3apaua, coaepxaias 2..3 Bonpoca.
Bpewms Ha pemienue 3agaun. 80 MUHYT.
BpeMms Ha 3amuTy: 5 MEHYT (BKJIIO4asi OTBETHI HA BOIIPOCHI).
MakcumaiabHO KOJIMYECTBO OaslIOB:

50 6anuoB (Pemenue) + 10 6asnoB (3amura) = 60 0aJ1J10B.
be3 3ammTel paboTa He 3aCYNTHIBAETCA.

Pe3ynbraThl KOHKYpCa YUYMTHIBAIOTCS OPraHU3alMSIMU BBICIIETO 00pa3oBaHUs B
ciydae, €CliM OOy4arolIUics cAajl TECOPETHUYECKYI0 M MNPaKTUYECKYH0 YacTH
JK3aMEHa.

[ToBTOpHOE MPOXOKIACHUE ATAIIOB KOHKYpCa, a TaKXKe IoJilada U pacCMOTPEHHUE
aneJIAuid He TPEyCMOTPEHBI.



3amaua 1. YciaoBue

['uapaBnuueckuid gemidep — yCTpoMCTBO MpeaHA3HAYCHHOE
IU1s TalleHUs! (OTPaHUYEHUS) CKOPOCTH JIBMKEHUSI OOBEKTA,
NpUCOEIUHEHHOTO K ITOKY 1. Jlemndep npeacrasiser
CO0O0M THJIPOLIVIIMHIP 2, 3aKPEIJICHHBIN Ha Oo1ope 3,
pa3AeICHHBIN NOPIIHEM 4 HA ABE 3aM0JIHEHHBIE KUIKOCTHIO
1oJIOCTH S U 6. [lopiieHs coemnmHeH co MTOKOM. B
HEKOTOPOM yCTPOMCTBE MOJIE3HAST HArpy3Ka (3aCIOHKA)
MEepEeNacT CBOM BEC HA JIBa BEPTUKAIBHO YCTAaHOBJIICHHBIX
aemMmndepa. Ycuinue nepeaaeTcsl Ha NopIieHb, KOTOPHIH, B
CBOIO OY€pPEb, CO3/IAECT B HIKHEH MOJI0CTH AeMIidepa

JaBJICHHUC

R
V.S 474

k: i
Z 7




3agaua 1. YciaoBue (mpoaoJkeHue)

1) Omnpenenure yCTAaHOBHBIIYIOCS CKOPOCTh U JIBMDKCHHUS 3aCJIOHKH MaccCoi
1000 kr. uametrp nopiHsg D = 100 MM, quameTp nepenycKHOTro oTBepcTus / d =
5 MM, JaBJIeHUE B BEpPXHEW MOJIOCTH NPHUHSITH paBHBIM HYIIO. [[TOTHOCTH KUJIKOCTU
p = 950 kr/ M.

2) Ompenennre AuaMeTp OTBEPCTHS oOpaTHOro kiamaHa d, (Ha cXeMe He
yKa3aH), 00¢CIICUMBAOIIETO MIEPEIYCK KUAKOCTH B pab0UyIO MOJO0CTh IPH MOABEME
3aCJIOHKH, €CIIM YCUJINE MoabeMHoro npuBoja cocrasisgeT 2000 krc, a HeoOxoauMas
CKOPOCTb JIBIDKCHUA U = 0,25 mM/c. OOparHbIii Ki1amaH, MO CYTH, MPEACTaBIsSET
CO00I CHCTEMY AHAJOTUYHYIO OTBEPCTHUIO [/, HO MPOMYCKAET KUJKOCTh TOJBKO B
OJIHOM — 0OpaTHOM HaIlpaBJICHUHU (OTKPBIBACTCSI OOPATHBIM ITOTOKOM >KHIAKOCTH).

JlonoiHuTeIbHAA HHPOPMALIUA

1 xunorpamm-cuia (1 Krc) — Bec MOKOSIIETocs Ha MOBEPXHOCTH 3eMIIH Tejia

Maccou 1 Kr.
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3amaua 1. Penienue

Ha xaxxapiii nemndep npuxoaurcs 500 krc wim 4905 H ycunus.
Yeunue nepenactcs Ha IMOpILIEHb, KOTOPBIN, B CBOKO OYEPE/lb, CO3AAET B HUKHEN

NOJIOCTHU JeMIdepa AaBICHHUE

F
p = 5= 624500 Ila

2
e S = 0,00785 M — mymornaab MOPIITHS.
CKOpOCTh MOTOKA KUIAKOCTH YEPE3 MEPEMYCKHOE OTBEPCTUE ONPEACISACTCS YPABHEHHEM
bepHayu. B paMkax NpuHSTHIX B YCIOBUU JOIYIIEHUN
pv?
2 P

OTKYyIa CKOPOCTD ITIOTOKA B IICPCIITYCKHOM KaHAJIC

2
V= _p: 36,3 M/c

p
11



3agaua 1. Pemenue (mpoaoJikeHue)

YpaBHEHUE HEPAZPHIBHOCTH:

T T
—D2: _dZ
Y2 Y

OTCrOIa CKOPOCTh IBUXXEHUS 3aCIIOHKH

4\2
=v|=] =0,09
Uu=v D M/C

W3 omucaHus ClEAyeT, YTO OOpaTHBIM KJIamaH OTKPBIBAETCA TOJBKO BO
BpeMsi MOJbEeMa 3aJBUKKH, TOIJIa KaK OCHOBHOE TMEPEIYCKHOE OTBEPCTHE
OTKPBITO B 00€ cTOpoHbl. To ecTh paboyas IJIONIA/lb OTBEPCTUHN MPU MOIbEME
BKJIIOYAET B C€OS ILJIOIA b OCHOBHOTO MEPEMYCKHOTO OTBEPCTHSI.

[Toap3ysiCh TEMHU K€ 3aBUCUMOCTSIMH U YUYUTBIBAsI, YTO CYMMapHOE yCUJIHE
Ha ToabeM (C ydeToM Beca caMoul 3aclioHKd) paBHO TeM ke 4905 H Ha
KOKIBIM  naemiidep, pabodee gaBiaeHMe cocTaBUT Takke 624500 Ila
(YMEHBIIIEHHEM IUIOMIQJAN TOPIIHS Ha BEIWYMHY IUIOMIAIU CEYEHMS IITOKa
npeHeOperaem).

12



3agaua 1. Pemenue (mpoaoJikeHue)

Takum 00pazoMm, CKOPOCTh MOTOKA B MEPEMYCKHBIX OTBEPCTUSX paBHA TEM ke 30,3
M/cC.

YpaBHEHHE HEPa3PEIBHOCTH [T CKOPOCTH HOABEMA U

Otcroma

u
d, = \/EZDZ — d2 = 0,0066 m.

13



3amgaua 2. YciaoBue

Ilocagka KOCMHYECKOT0 KOpaoJis

Kocmuueckuii kopabib coBeplllaeT IMOCAAKy Ha O€3’KM3HEHHOW IuiaHeTe 03
atMocdepsbl. K MecTy mocajku anmapar mojjieTaeT He BepTUKaIbHO. HavanbHbie
napaMmeTpbl: ropusoHtaibHas ckopocth 200 m/c, Beicota 3000 M, ynaneHue ot
Mecta nocaaku 5000 wm.

B MOMEHT mnocagkyd 3HAYEHUSA BEPTUKAIBHOW W TOPU3OHTAJIBHOM CKOPOCTHU
JOJIKHBI OBITh PaBHBI HYITIO.

1) Ompenenure BpeMs [0 NPU3EMIICHHS, €CIIH BEJIMYHHBI YCKOPCHUH IIO

BEPTUKAJILHOW M TOPU3OHTAIBHON OCSM IMOCTOSTHHBI IO BPEMEHH.

2) OmnpenenuTh TakKe IIOJHOE YCKOpEHHE ammapara. s dero MoKeT OBITh

HY>KHa HH(pOpMaIYs 0 BPEMEHU U YCKOPECHUU ?

20



3amaua 2. Pemenue

N3 ycnoBus 3a1auM CIEAYET, UTO JBUKECHHUE alnapara MPOUCXOAUT ¢ TTOCTOSIHHBIM
yckopeHrueMm. CyllecTByeT TOJbKO 2 BHJIa TPACKTOPUH PaBHOYCKOPEHHOTO
IBWKEHUS. TUOO 3TO mpsiMas, Ju00 3To nmapaboia. B mocieaHem ciaydae CKOpOCTh
TeJla HUKOIJIa HE paBHA HYIIO, TaK KaK MapaOOUYeCKOE JBWKCHUE SIBIISICTCS
PaBHOMEPHBIM B HaIlpaBJICHUH, MEPICHAUKYISIPHOM yCKOpeHuto. CieaoBaTenbHO,

JIBU)KEHUE arapara Oy/ieT MPsSMOJIMHEHHBIM PaBHO3aMEIJICHHBIM

21



3amaya 2. Pemienue (IMpoaoJskeHmne)

CornacHo bopmynam KUHEMATUKHU PaBHONIEPEMEHHOTO JIBUKCHUS,

rOpU30OHTANIbHAS JAadbHOCTh mojiera L = 5000 M cBsi3aHa ¢ TOPU3OHTAIBHOU
v M
HavyaJIbHOM ckopocThio U, = 200 —» TOPU3OHTAJILHBIM YCKOPEHHUEM Ar. U BPEMEHEM

110 TIpu3eMJICHUA ¢ COOTHOLICHUSIMU.

[ vi it
2a, 2
Orcrona:
Ve

a. = Z

2L  2-5000mM

t = = M = 50 C.

Ur ZOOE

I[OCT&TO‘IHO HEOOJIBIIIOE BpCMiA T'OBOPUT O TOM, YTO PCIICHHUC O HAYAJIC MAHCBPA

TOPMOKCHUA HYKHO IIPUHUMATBh OIICPATHUBHO.

22



3amaya 2. Pemienue (IMpoaoJskeHmne)

OTHONICHUE BEPTUKAIBHOTO U TOPU30HTAIIBHOTO YCKOPEHUM
vB

agz, G+ H
a. U L’
t
rme H = 3000 M — BBICOTA, HA KOTOPOW anmapar Hadajdl TOpMOxkeHue. Torma
MIOJTHOE YCKOPEHHUE anmapara
V2 H?

r
a=./az+ a? =7 1+?.
OKOHYATEJILHO
1 /vp\?
a :E<f) \/LZ +H2.
YHucieHHpld pacuer

M \ 2
_1(200; 21000 - V3% u
“~2\5000 m

50002 M2 + 30002 M2 =
2 ) v " " 2500 c2

DTO NPUMEPHO BJIBOE MEHBIIE YCKOPEHUS CBOOOJHOTO MaJeHUs Y MOBEPXHOCTH
3eMJId.

- M
= 4,7 2

23



3amaya 2. Pemienue (IMpoaoJskeHmne)

YuuTthiBas, 4TO MJIAHETA JIUILIEHA aTMOC(EPHI, YCKOPEHHUE CBOOOIHOIO IMaJACHUS Ha
€€ MOBEPXHOCTH, CKOPEE BCETO, TAKKE MEHBIIIE 3€MHOI0, [IO3TOMY BO3HUKAFOIINE
IIPU TIOCATKE TEPETPY3KHU OMACHOCTHU IS )KU3HU KOCMOHABTOB HE IPEACTABIISIOT,
Pacder TIOJHOTO YCKOPEHHSI BaXEH A OLECHKU IIEPETPY30K, KOTOPHIC

HNCIBITBIBAIOT KOCMOHABTHI.

24



3agaua 3. YciaoBue

AnspocTaT UMeeT Maccy Harpy3ku 3 Kr, Maccy ooosiouku 0,3 xr. HoMuHanbHBIN
nuaMmeTp 00osouku 2 M. MonsipHast Macca renus 4 1/Moib, TeMIepaTypa Teust
nocrossaaas 300 K. Itoraocts Bo3ayxa 1,2 kr/m?,

1) Onpenenuts Maccy rejivs, HEOOXOAUMYIO JIJIsl OTPBhIBAa a’pocTaTa OT 3€MIIH.

2) OnpenenuTh BBICOTY, HA KOTOPOH 00beM 000JI0UYKH TOCTUTHET HOMHUHAIBLHOTO
3HAYECHUS, MoJIarasi, 4To IJIOTHOCTh BO3AyXa C BRICOTOM MEHSETCS JIMHEHWHO.

25



3amaua 3. Pemmenue

Penienue
1) YcioBueM B3ieTa ABISIETCS pAaBEHCTBO CUJIBI TSIKECTH U CUJIbI ApXumena
-F +F,=0
Cuna TSKEeCTH IEMCTBYET Ha BCE JIEMEHTHI KOHCTPYKLIMU, BKIItOYask reani

|:T = (M +M obonouku +M He )g

Hazp

FA = 106036 VHe g

Haiinem miIoTHOCTh refius U ero 00beM:

M e
pOVHe =—= RoT

He
M., Poty 100000-0,004

Pre = = = =016 xr/m®
Vv R,T 8,314-300

M RT
pO:uHe

vV

He
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3agaua 3. Pemienue (MpoaoszKeHue)

[ToacTaBuM B MCXOAHOE YpaBHEHHUE OajlaHCa CHJI M COKpaTuM (:

M_ . RT
o Mﬂazp o M060JZO'-£KLI o M He +p603d — = O
OzuHe
Otkyna:
M Haz, + M obonouxku
M, = e =0,51 «r.
R, T
p6030 _1
pO:uHe
Yto cooTBETCTBYET 00BeMY V,, =317 M°.
HomMmunanbubiii 00beM 000J109YKHU
d3 3,14 - 8
Vnax = QOM = 6 = 4,19 M3,

Takum o6Opazom, Vy, < V., 3HAUUT, BHYTPU OOOJOYKH JOCTATOUYHO MecCTa JJIs 3aKayKu

HE00XOIMMOI MacCChI T'eJiud.

27



3agaua 3. Pemienue (MpoaoszKeHue)

2) Haitnem maBienue, oOecIeunBaroiice 3arnojJHEHHE MAaKCUMAILHOTO 00beMa 000I0YKH:

5 Mu Ry _050778314-300
i, V, 0004 419

=75736 Ila.

HpeHe6pera$1 N3MCHCHHUCM IINIOTHOCTHU BO34YyXa C BBICOTOP'I, MOZKCM pPACCUHUTBLIBATL JAaBJICHUC

cToyiba BO3AyXa MOJAOOHO THAPOCTATUYECKOMY JABJICHUIO >KUJAKOCTU. Torga Ha BbicOoTe h
JTABJICHUE

p = pO _peosdgh'

OTtcroga nckomas BbICOTA

o _ P, — P _ 10000075736
P 1,2-9,81

= 2044 wm.

28






3axaua 4. YcioBue

JI1g W3roTOBJICHMS CTEKJIOIUIACTUKOBBIX TpPyO MPOBOAUTCS HaMOTKa Ha
onpaBKky ((popMy) TKaHU U3 TOHKHUX CTEKJISHHBIX HUTEH, IPONUTAHHON CBA3YIOIIMM
(CKUIKWM Marepuall, MNpeBpalllalolIniicss B IUlacTMaccy  IOoA  BO3JACHCTBHEM
(GU3NYECKUX WM XUMUYECKUX (PakTopoB). [lociie 3Toro npoBOogUTCS OTBEPIKICHUE
CBSI3YIOIIEro. B xauecTBe CBS3YIOMIETO MCMOJB3YETCS JBYXKOMIIOHEHTHBIN COCTAB,
COCTOSIIUN U3 JBYX OOBEMHBIX JIOJICH AIMOKCUIHOM CMOJIBI U OTHON 00BEMHOM J0JIH
OTBEPAUTEIIS.

[TnotHOCTH 000MX KOMIIOHEHTOB cocrabisger 1200 kr/m3. CrekisHHAs TKaHb
(motHocth Matepuana 2500 kr/m3) umeer tommmuy 0,2 MM, a HUTH 3aHUMAIOT
20% e€ oobema.

JI719 MOArOTOBKM IIPONWMTAHHOW TKAaHW KOMIIOHEHTBI CBSI3YIOIIETO M3 JBYX
E€MKOCTEH MOJ JAaBICHUEM MOAAIOTCS B CMECHUTENIb, IIOCJIE YEro B IMPOMUTOYHYIO
BaHHY, II€ NPOHUCXOAUT IIPOMUTKA TKAHU U OTKUM H30BITOYHOIO CBSI3YIOILETO IEepe

HaMOTKOM.

30



3agaua 4. YciaoBue (IMpoaoJzKeHue)

Bonpocsr:

1) KakoB HCOOXOOMMBIM pacxoll KOMIIOHCHTOB CBs3yIOIIero (B Kr/c) uIs
IPOU3BOACTBA CTEKJIOIUIACTUKOBON TpyObl cpeanum auameTpom 100 mMm ¢
TOJIIMHOM CTEHKU 2 MM, €CJIM MNPOU3BOJAMTEILHOCTh 3aBOJla COCTAaBJISET
100 m/ygac.

2) Ompeaenute THaMETPhl OTBEPCTUH IS MTOAAYM CMOJIBI M OTBEPIAUTEIISA, €CIIH
M30BITOYHOE JABJICHUE MOAYM COCTABIISET 2 aTM.

3) Omnpenenure Maccy 1 meTpa TpyOBI.

JlonoJIHNTEeIbHbIE CBeIeHUNA: OObEMHBINM pacxoid >KUJIKOCTH 4Ye€pe3 OTBEPCTHE B

NEPBOM MPUOJIMHKEHUH MOXKET ObITh ONIPEAETEH MO (hopMyJie

Q=5 /ﬂ vi/e
P

rJe S — IUIOIIAJb CEUYEHUs OTBEpCTHs, AP — M30BITOUHOE AaBJICHHE B €MKOCTH C

KUAKOCTBIO, p — INIOTHOCTD KUIKOCTH.
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3amaua 4. Penienue

Boiaesienne pusnyecKux NpoueccosB:

[Ipexne Bcero, ykazaHHbIE MaTEpUAIIbI PACXOYIOTCA Ha (POPMUPOBAHUE TPYObI
— TO €CTh 3aloJIHEHHE O00beMa €€ CTEHKU. 3Has IMOINEPEYHBbIE pa3MEPhl TPYO-I
MOXHO ONpPEACIUTh IUIOMIaAb ce€YeHHus (M o0beM MaTepualia, pacxoayeMblil Ha
U3roToBjaeHue 1 MeTpa TpyObl).

3Has MPOU3BOJIUTEIBLHOCTh 3aBojia (B MOTOHHBIX METpax TPYObl 3a €AUHUILY
BPEMEHH) U IUIOIIAAb CEYCHUS TPYObl — MOKHO ONPEACIUTh CYMMapHbIA 0ObEMHBIM
pacxoJl Marepuaja. 3Has OObEMHbIC JOJU KOMIIOHEHTOB (TKaHU M CBS3YIOIIEIO)
MOKHO OIPEACIUTh UX OOBEMHBIE PACXOJIbl, & 3Hasl UX MJIOTHOCTH — M MAaCCOBBIE
pacxobl.

3Hass TOJIIMHY CTEHKH W TOJIIUHY CTEKJISHHOM TKaHU (YCJIIOBHO
HECKUMAEMOW) MOXHO OIPEICIUTh KOJIMYECTBO CIOEB B TPyO€ M, CIEIOBATENBHO,
HEOOXOAMMYIO0 IUIOMIa[Ab TKAaHW ISl M3roTtoBiieHHWs 1 1.M. TpyObl. A 3Has

IPOM3BOAMTENBLHOCTH 3aBOJIA — OOIIMIA pacxon B M%/c. 2



3agaua 4. Pemienue (mpoaosixeHue)

° P&CXOI[ TKAaHH MW MACCOBBLIC PACXOAbl KOMIIOHCHTOB CBA3YIOHICIO SBIAIOTCA

oTBEeTOM Ha Bompoc Nel,

* N3 popmynibl 1Ji1 0ObEMHOTO pacxoja *KUJIKOCTH, 3Has MUIOTHOCTh MaTe€pHUaioB U
M30BITOYHOE JIaBJICHHE IIOAa4yd, MOXKHO OIIPEIeIuTh IUIomaau (a 3HAUYUT U

JIaMeTphl) OTBEPCTHUI, YTO SABIISICTCS OTBETOM Ha Bompoc Ne2,

* CTexJIsIHHAA TKaHb SABIISICTCS HECKUMAEMOMW, HO CJIOM JIOXKATCS OJWH Ha JAPYyrou
0e3 3a3opa. To ectb B HamoTaHHOW Ha omnpaBky TkaHu 20% oObema 3aHMMaeT
cTtekno, a octanbHble 80% oObema — cBs3yromiee. Mcxonss w3 INIOTHOCTEH

MaTepualioB, MOXXHO HaWTH Maccy 1 m.M. TpyOBbl, YTO SIBJIIETCS OTBETOM Ha BOMPOC

No3.
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3agaua 3. Pemenue (mpomoJskeHue)
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3agaua 3. Pemenue (mpomoJskeHue)

Dopmanuzayus QuU3ULECKUX NPoOYecco8 u no020MOBKA CUCMEMbl VPaBHEeHUl,
Gaxkmuuecku, 8 OAHHOM NpumMepe C8epHYmbl 8 OOUH NYHKM, 68UOY OMCYNCMEUS]

JHCECMKOU NOC1e008amelbHOCMU PACYemos:.
[Imomanb ceyeHus: Marepualia TpyoObl COCTABIISIET:
S = z(D?-d?)/4,
rae D u d — BHEITHUI M BHYTPEHHUI THAMETPBI TPYOBl COOTBETCTBEHHO.

OOBEMHBIN pacxo]l MaTepruaia TpPyobl COCTABISIET

L
V=S—,
T
rne L/T = 100 m.m/gyac — mpoOU3BOAMTEILHOCTH 3aBoja. Jlig npuBeneHus

napameTpoB k cucteme CH paznennm oObEMHBIN pacxojl Ha KOJIMYECTBO CEKYH/I B

qgace.
b e
3600 35



3agaua 3. Pemenue (mpomoJskeHue)

O6weM | = 1 m.m TpyOsI coctasnser V, = S-l.
N3BecTtHO, yTto HuTH 3anuMaror 20% oObema TKaHHM, a 3HAYUT M HAMOTAHHOIO

Marepuaja. OnpeaenauM moTpedHbIe 00bEMHbBIE PACX0/Ibl KOMIIOHEHTOB:

memu = O’ 2VS !
VCMOJ'IBI — %(1_ O’ 2)Vs !
1

VOTBGp,[[I/ITeH}I _ 3(1_ 0 2)V )
) S
MaccoBbIN pacxXoa TKaHH OIIPCHCTIACTCS O6’B€MHBIM pacxoaoM Marcpuajia U €ro

[IJIOTHOCTBIO
M =V

TKaHH TKaHH p CTCKJIa

MaccoBbie pacxoabl CMOJIbI U OTBEPJAUTENS, COOTBETCTBEHHO:

M CMOJIBI — VCMOJILIIO CMOJIBI !
M OTB - V IO OTB "

OTB 3 6



3agaua 3. Pemenue (mpomoJskeHue)

KosinuecTBO CI0EB B TKAaHU COCTABIISET
D-d
2h

3neck (D - d)/2 — Tonmuua ogHOM CTEHKHU, N — TONIIMHA CJIOS TKAHHU.

[IpuHAB cpeaHUN AUAMETP TPYOBI 3a THAMETP HAMOTKH, ONPEACIUM JJUHY TKaHU

I HAMOTKH MIOJIHOU TOJIIIUHEI.

X =xD_..n.

mid

[11omaas OTBEpCTUI BBIpAXKaeTCs U3 POPMYIIBI AJIsl pacxoda KUJIKOCTH

Q)£ 7D
2-Ap 4

4-Q
P - D,
\/72' 2-Ap

Otcrona quameTp:
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3agaua 3. Pemenue (mpomoJskeHue)

[IpoBenenue pacyerTos:

1) Pacxox Tkanu

M TKaHU :VTI(aHI/Ip crekia !
VmKaHu — O’ 2VS ]
o sL
* 3600
D2 . d 2
g _A(D’—d)
4
2 42 2 2
M :0,27zD d . L oo :0,27z0’102 0,098 . 100 12500 = 000872 Kr/c
4 3600 4 3600
M CMOJIBI — VCMOJ'ILI IO CMOJIBI !
2

CMOJIbI

Vouns =5 (1=0.2)V,,
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3agaua 3. Pemenue (mpomoJskeHue)

2 D?-d* L
M =—(1-0,2 :
CMOJIbI 3( )72- 4 3600 pCMOJ'ILI
2 2
M o 22(1_0,2)77 0.1027-0,096" 109 -1200=0,0167 xr/c
3 4 3600

AHAJOTUYHO

M_ =0,00837

KoanyecTBO CJ10€B B TKAHU

n= DZ—_hd —(0,102-0,098)/(2-0,0002) =10.

Pacxon TkaHM Ha MOJIHYIO TOJIIUHY TPYOBI

X=7nD_n=m-0,1-10=3,14 n.m.

mid

I[I/IaMCTp OTBCPCTHUA LA 11OAa9YN CMOJIbI

oo [4Q [ p _\/4-0,0000139/ 1200 o0
. 7 \2-Ap i 2.200000
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3agaua 3. Pemenue (mpomoJskeHue)

I[I/IaMCTp OTBCPCTHA A IIOAa9Y OTBCPAUTCIIA, COOTBCTCTBCHHO.
D, =0,00069 w.

Macca 1 metrpa TpyOBl CKJIaJbIBAa€TCS U3 MAacChl CTEKISHHOW TKAaHU M MAacCChI

CBSI3YIOIIICTO.

Macca tkanu 115 1 .M. TpyObI COCTaBIISIET

2 42
M :O’ZS']‘M.IOCTGKHa:0’272.%.11\4./)0%@;1‘

TKaHHU

2 2
M :O,27z0’102 40’098 -Im-2500=0,314 xr

TKaHH

Macca CBA3YHIOLICTO (TaK KaK IINIOTHOCTD KOMIIOHCHTOB OAMHAKOBa  —

paccMaTpHMBaEM €ro Kak OJuH MarepHal ¢ ioTHOcTho 1200 kr/m3)

Hroro, nonnHast macca 1 m.m. TpyOsl cocrasisier 0,917 kr.
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3agaua 3. Pemenue (mpomoJskeHue)

OTBer:

1)

2)

3)

HeoOxomumelii  pacxon cmoibl  coctaBiasger 0,0167 kr/c, orBepauTens

0,00837 kr/c.

HeoOxonumplid fMaMeTp OTBEPCTUM MOJAYX CMOJIBI M OTBEPAMUTEIISI COCTABIISET

0,98 mMm 1 0,69 MM COOTBETCTBEHHO.

1 meTp TpyOBI nmeeT maccy 0,917 kr.
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3agaua 3. Pemenue (mpomoJskeHue)

[TonmyHkT MakcumanbHOE YiCiIo 6aoB OueHka pemeHus
1. Boinesnienue Gpu3nuecKux MpoLeccoB, MOCAEA0BATEIbLHOCTH U MPUYNHHO-CJIEICTBEHHBIX CBsi3eil
OcHoOBHBIE OaJIITBI 8 8
I'padmueckoe onucanue +3 +1
CrpykTypupoBaHue +2 +1
MakcumMabHOE 9UCIIO OaITOB 13 10
2. ®opmanu3anus GpuznyecKux Mpoueccon
OcHoBHBIC OaJITBI 9
MakcumaibHOe Ynciio 6aioB 9
3. [loaroroBka cucTeMbl YpaBHEHH, aJITOPUTMA, MATEMATHYECKOH MOIeTH
OcHoBHBIE OaIITBI 8 8
Maremarudeckue npeoopazoBaHuUs +2 +1
MakcumaibHOe Ynciio 6aioB 10 9
4. IIpoBeeHHe pacyeToB, MOJyYeHHE U MPeACTABIEeHHE Pe3yJibTara
Pacuets! u pesynbrar 8 8
IIpencraBnenue pesynbrara +4 +4
MakcumanbHOE YUCIIO OaioB 12 12
5. JlonosiHuTe IbHBIE 0AJIJIBI B COOTBETCTBHM €O clielM(pUKoii 3a1a4un
MakcumabHOE YUCIIO OAJUTOB 3a dTan 6 0
X Cymma 06an/10B 50 39
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Chnacuoo 3a Bauumanue!



