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OBIIME IMOJIOXKEHUSA

Hucuunmuaa “CAIIP nuTeiHOM TEXHOJIOTUM CHEIUANIbHBIX BUAOB JIUThI OXBa-
THIBAET MIMPOKHUI KPYT BOIPOCOB OCHOBHBIX MPUHIIUIIOB KOHCTPYHUPOBAHUS TEXHOJIOT U-
YECKHUX JIeTaJIei, BbIpaOATHIBAIONIUXCS METOJOM JIMThS, METOJOB pacueTa KOHCTPYK-
TUBHBIX 3JIEMEHTOB JINTHIX JE€TaJ€H B 3aBUCMMOCTH OT CIUIaBa U TEXHOJOTUHU UX MPOU3-
BOJICTBA.

Hucuummuaa “CAIIP nuTeiiHON TeXHOJIOTMH CIICHMAaJbHBIX BUJIOB JUThS CIO-
coOCcTByeT (PopMHpPOBaHHIO y OYAYIIMX CHENUATHUCTOB 3HAHWUW, HEOOXOAUMBIX ISt
JTadbHENIed caMOCTOSTEIbHOM WHKEHEPHOU NesTeNbHOCTH. [ yboKoe n3yueHue pac-
CMaTpPUBAaEMBbIX BOIIPOCOB HEOOXOJIUMO JIJIsi MPABUILHOT'O BEIOOpA U TPaMOTHOTO 000C-
HOBAaHUS MPEIJIOKEHHBIX MapaMEeTPOB TEXHOJIOTHUYECKUX MPOILIECCOB, TBOPUYECKOTO, Ha-
YYHOT0 00OCHOBAHUS MOAXO0Ja K PEIICHUIO BOIPOCOB, KOTOPhIE BO3HUKAIOT MIPHU pas3pa-
OOTKE HOBBIX U YCOBEPIIEHCTBOBAHUU CYIIECTBYIOIINX MPOIIECCOB.

JlucuMIIiMHa TOTOBUT CTYJCHTOB K M3YyUYEHUIO TUCHUIUIMH: «KOHCTpyHpoBaHue
JUTHIX U3Aenui», «IlnaHupoBaHue JTUTEHHBIX IEXOB CIEIUAIBHBIX BUIOB JIUTHS.

1 HEJb ITPEINIOJABAHUA U CHUITJIMHBI

I{esns npenogaBaHusl TUCUUILIAHBI:

- IIOJIyYEHHUE CTYJICHTAMH 3HAaHUM, YMEHUU U NPAKTUYECKUX HABBIKOB TEXHOJIOTA
Y KOHCTPYKTOpA IPU IIPOCKTUPOBAHUMN TEXHOJIOTUUECKUX IIPOLIECCOB CIIECIUAIIBHBIX BU-
JIOB JINTBS I U3TOTOBJIEHUSI BBICOKOKAUYE€CTBEHHBIX OTJIMBOK IIUPOKOW HOMEHKIIATYPbI
13 pa3HOOOpa3HBIX JUTEHHBIX CIUIABOB ¢ UCTodb30BaHueM [I1DBM;

- HAyYWUTh CTYJIEHTA aKTUBHO HCIOab30BaTh [IOBM 1is pemenus MHKEHEPHBIX
3a/lay, CBA3aHHBIX C MPOEKTHUPOBAHUEM TEXHUUYECKHX OOBEKTOB, JaTh HEOOXOAUMYIO
TEOpEeTUUYECKyt0 0a3y IJisi CaMOCTOSITEIbHOIO YCBOEHHUS IMaKeTOB MPHUKIAJAHBIX IIPO-
rpaMM U CPEACTB BBIYUCIUTEIBHON TEXHUKUY;

- HAy4YUTh CTYJEHTa OCHOBAM METOJ0JOIMU CUCTEMHOIO IIOAX01a U UCIIOIb30Ba-
HUIO HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHI MpU MOCTAHOBKE U PEIICHUH C MCIOJIb30-
BaHHUEM BBIYMCIUTEILHOW TEXHUKH Pa3HOOOPA3HBIX 3a/1a4, CBA3aHHBIX C ONTUMU3AIMEN
TEXHOJIOTUH, YIPABICHUEM IIPOU3BOJACTBOM, IPOCKTUPOBAHUEM HOBBIX M YCOBEpPIICH-
CTBOBAaHUEM CYIIECTBYIOINX HH(OPMAITMOHHBIX ¥ MPOU3BOJICTBEHHBIX CHCTEM C LIEJIBIO
MOBBIIEHUS UX 3P(HEKTUBHOCTH.

2 3AJAYHN N3YUYEHMUSA JTUCHUITJIINHBI

B pesynbrare u3ydeHus TUCHUILUIMHBI CTYJEHT JOJDKEH 3HATD:

- TEOPETUYECKHE OCHOBBI JAUCIUILIMHBI B 00bEeMe, HEOOXOIUMOM [IJIsi PEIICHUS
MIPOU3BOJICTBEHHBIX U MCCIIEIOBATEIILCKUX 3a/aY;

- o0IIMe MPUHIUIIBI BBIOOpA U 0OOOCHOBAHMS TEXHOJOTHUYECKOTO MPOIECca U3To-
TOBJICHUSI OTJIUBKHU C YYETOM MOCICIHUX JOCTHKECHUN HAYKH U TEXHUKH;

- ONTUMAaJIbHBIE TEXHOJIOTHYECKHE MPOIIECCHI TPOU3BOACTBA Pa3HOOOPA3HBIX OT-
JIUBOK;

- OCHOBHBIC MOHATHS MTPOCKTUPOBAHUS TEXHUIECKUX OOBEKTOB.



B pe3ynbrare u3ydeHus: JUCUMIUIMHBI CTYAEHT JOJKEH YMETh!

- pacCUUTHIBaTh OCHOBHBIE KOHCTPYKTHBHBIE DJIEMEHTHI JINTHIX JAETAJCH B 3aBU-
CUMOCTH OT CIUIaBa U TEXHOJIOTUU MTPOU3BOJICTBA;

- UcnoJib30BaTh 1I9BM mpu MpoeKTUPOBAHUU TEXHOJIOTMYECKHX MPOLECCOB JIN-
Ths U (POPMYIIUPOBATH yCIOBUS pa3padoTku nporpamm it [IDBM npu coznanuu ACY
TII u CAIIP npouecca U3roToBJI€HHS OTINBOK.

- MMPAaBWJIBHO MCIIOJIb30BAaTh PACUETHBIN aIlllapaT Ha BCEX CTAAMSIX MPOU3BOJICTBA
OTJINBOK;

- BBINOJIHATh UHKEHEPHBIE PACUETHI C UCNIOJb30BaHuEM [IOBM.

3 YUYEBHBIN IIJTAH JUCIUTLIVHBI

VY4eOHBIN TUIaH JUCHUIUIMHBI pa3paboTaH Ha JBa MOJYJS, CEMb OCHOBHBIX TEM.
Pacnipenenenne yueOHOTO BpEMEHHU MO MOJYJISIM MPUBEACHO B Tabiuie 1.

Tabnuua 1 — Pacnipenenenne BpeMeHH y4eOHbBIX 3aHATHH.

Pacnipenenenne no cemectpaMm u BUIaM 3aHATUN
5 ; O g Lg
HaumMeHoBaHMeE pa3aenoB, TeEM g E = g | 3¢ Z O
2|28 ¢|28 £|3
=H R A
1 2 3 4 5 6 7 8
Cemectp 10
Pasnen 1. KoHcTpyupoBaHue u pacyer
JUTHUKOBO-TIUTAIONIHUX CUCTEM
1.1 KoncTpynpoBaHue W pacuer JUTHHKO-| 2 6 8
BO-TIUTAIOIINX CHUCTEM MPHU JUTHE IO BHI-
TJIABJISIEMBIM MOJICIISIM.
Jluteparypa: [1, ¢.53-78, 82-87]
1.2 AHanu3 IUTHUKOBO-MUTAIOIINX CUCTEM. 2 2 4
Jluteparypa: [2, ¢.196-204; 3, c.5-8, 96-100,
135-184]
Paznen 2. OcHOBBI KOHCTPYHPOBaHHUS OTJIH-
BOK
2.1 CAIIP 11T B KOKHJIb U IIOJ HU3KUM 2 4 8
JaBJICHUEM.
Jluteparypa: [2, ¢.81-95, 287-295; 3,¢.234-
236; 4, c.5-7, 68-74]




ITponomxenue Tadm.1

1 2 3 4 6 7 8
2.2 CAIIP nuths mon gasiaenuem, JII'M 2 3 6
npotecca.
Jlutepatypa: [2, ¢.219-222, 253-261, 272-
279; 5, ¢.81-96, 112-119]
KoHnTtponbHas pabota 8 15 1 4
30

4 COAEP KAHUE JUCIUIIJINHBI

HaumenoBanue TEM, UX COACPIKAHUC, 00BEM B yacax JICKIOIMOHHBIX 3aHITUU npea-

CTaBJICHBI B Ta0IHIIE 2.

Ta6JII/II_Ia 2 — HaumenoBanue TEM, UX COACPIKAHUC, 00BEM B yacax JICKOMOHHBIX

3aHATUN

Coneprxanue JTEKIMOHHON 4acTu

Ccblnka Ha IMTepary-
py

OO0OBeM JIeKIuu, 4

1

2

Paszpgesn 1. KoncTpyupoBaHue u pacuer
JUTHUKOBO-TIUTAIOINX CUCTEM.

Tema 1.1. KonctpyupoBaHue u pacuer
JUTHUKOBO-MIUTAIOLINX CUCTEM TIPH JINThE
I10 BBIIUIABJISIEMBIM MOJIEIISIM

Jleknusi 1. BpiGop THIA JUTHUKOBO-
MUATAOIINX CHCTEM. Pacyuer 3JIeMEHTOB
NUTaHusl. METONl NMPUBENECHHBIX TOJIIMH.
KommuiekcHbiil MeToa. MeTos BIMCaHHBIX
cdep. Pacuer TMTHUKOBBIX KaHAJIOB

[1, c.53-78, 82-87]

Tema 1.2. AHaiIM3  JUTHUKOBO-
IIATAIOLIHAX CUCTEM.

Jlexmus 2. [lepcriekTuBbl 0000IIEHHOTO
aBTOMAaTU3UPOBAHHOT'O IIPOECKTUPOBAHUS
JUTENHON TeXHONOoruu. CpaBHUTEIbHBIN
AaHaJIN3 BADUAHTOB

2, ¢.196-204]
3, ¢.5-8, 96-100, 135-
184]

Pazges 2. OCHOBBI KOHCTPYUPOBAHHUS OT-
JIMBOK.




ITponomxenune Tabdmn.2

1

2

Tema 2.1. CAIIP nutbe B KOKWIb U NOJ

HHU3KHUM JaBJICHHUCM.

Jleknus 3. IlpuszHaku u 0COOEHHOCTH
nporecca. JIoCTOMHCTBA JIUTh B KOKWJIb U

00JacTh €ro MNPUMEHEHHS.

nponecca JUThHE 1O HHU3KUM JTAaBJICHUCM.
VYcTaHoBKa JIMTBS moa AJaBJICHUCM, €TI0
JJUTHHUKOBO-

KOHCTPYKIIUS. Pacuer
MUATAOIIEH CUCTEMBI.

Tema 2.2. CAIIP nuths 11og 1aBjIeHUEM

u JII'M mpouecca

Jlexnus 4. KoHCTpynpoBaHHE U pacuer
JUTHUKOBO-BEHTUJISILIUOHHOW CUCTEMBI

IIpH JIUTHEC 110 AABJICHHUCM.

Pacuer u KOHCTPYUPOBAHHUC JIMTHUKOBOM
CUCTCMBI IIPpU JIUTHE 110 FaSI/I(l)I/ILII/IpyeMBIM

MOICIISAM.

[2, c.81-95, 287-295]
[3, ¢.234-236]
[4, c.5-7, 68-74]

CylmHoOCTh

[2, ¢.219-222, 253-
261, 272-279];
[5, c.81-96, 112-119]

5 MPAKTHYECKHUE PABOTBI

[IpakTrueckue 3aHATUS TPOBOJUTCS C LENBIO YIYUIIECHUS YCBOCHUS CTYICHTAMU
TEOPETUUYECKON YacTH Kypca, MpUoOpeTeHus: HaBbIKOB paboTel Ha [IOBM, pazpaborku
u 0hOpMIICHUH TEeXHUYECKON AokyMmeHTanuu. I[IpakTuyeckue pabOThl OTBEYAIOT IO
CMBICITy BCEM OCHOBHBIM paszjiefiaM TUCUUIUIMHBL. HanMeHoBaHUS MpaKTUUECKUX paboT

Mpe/icTaBlIeHbI B Tabuue 3.

Tabnuia 3 — [lepedeHb npakTUYECKUX padOT

pPyupoBaHus OTIIMBOK

Pazaensl u TeMbl HanmeHnoBaHue nMpakTHYECKOM paOOThI Yacel
1 2 3

Paszpgea 1. KonctpyupoBanue

Y pacyeT JUTHUKOBO-

MUTAIOIIUX CUCTEM

1.1 KoctpyupoBanue u pac-
Pacyer NUTHMKOBO-NMTAKOIIUX CHCTEM

YeT JIMTHUKOBO-IMUTAKOIIAX 2
[IPU JINTHE IO BBIIUIABIISIEMBIM MOJEISM.

CHUCTEM IIPU JIUTHE IO BbI-

IUIABJIIEMBIM MOZICJIAM PacueT npuObUIM 1 BBITIOPOB MPH JIUTHE D)
10 BBIIIABISIEMBIM MOJECISIM

1.2 AHanu3  JUTHHUKOBO-|PacdeT IMTHUKOBBIX KaHAJIOB IS KOJIb- 5

MUTAIOIIUX CUCTEM 1IEBOM OTJIMBKU C MIPUOBLUIIMHU

Paspiest 2. OcHOBBI KOHCT- AHanu3 TUTHUKOBO-IIUTAIOIINX CHCTEM. b




[Iponomxenue Tabm.3

1 2 3

2.1 CAIIP nuThbsa B KOKHJIb U
01 HU3KUM JIaBJICHHUEM

2.2 CAIIP nutes noa nasnie- |Pacuer JUTHUKOBBIX CUCTEM IIPU JIUTHE B 2
Huem, CAIIP JII'M nponecca | KOKUJIb
JInThe o HU3KUM JaBJIICHUEM 2
PacyeT TUTHUKOBON CHUCTEMBI MPHU JUTHE 2

10 ra3upuIUpPyeMbIM MOJACIISIM

6 CAMOCTOSATEJBHASA PABOTA CTYAEHTOB

CamocrosTenbHas paboTa BKIOYACT CJICTYIONTNE ITAIbI:

- M3yYCHHE JICKITMOHHOT'O0 MaTepuaja Mo KOHCIEKTY M JINTepaTypHbIM WCTOYHH-
KaM;

- IOATOTOBKA K JIA0OPaTOPHBIM paboTam;

- CaMOCTOSITEIPHOE N3YyYEHUE YaCTH TECOPETHUECKOr0 MaTepuaa o peKoMeH-
JTyeMOH JIUTepaType, HallMCaHUe KOHCIICKTA.

- BBITIOJIHCHHE 3aJJaHUI MHANBUIYAJIHLHOTO XapaKkTepa.

Ha camocTosTenbHy0 paboTy CTYJCHTOB BEIHOCHTCS TeMa MPEACTaBICHHAS B

Tabuie 4.

Tabmuma 4 — Tema 11711 caMOCTOSATEILHON PadOThI

Homep | HanmeHoBaHue Bun otuer- |O0bem, | Cpok Beimosi- | ObecnieyeHue
TEMbl | TEMBI HOCTH C. HEHUs
1 PacueT nuTHUKO- Pacneuatka | 4-5 8-51 MathCad
BBIX CUCTEM IpU HeJes
JUTHE MO razudu-
HUPYEMBIM
MOJIEJISIM B Mar-
HUTHBIE (POPMBI

KoHcynpTanmu no caMmocToSTeIbHOM paboTe MPOBOASITCS COTJIACHO PACIIUCAHUIO.
Ha mepBoM 3aHATHH CTYJEHTHI MOJIY4YalOT WHIWBHUIYAJIbHOE 3a/laHUE, a TAaKKe 00roBa-
PUBAIOT METOJIUKY BBITIOTHEHUS 3aJlaHusl U TEpPeUYeHb UCTOJIb3yEMBbIX JIMTEPATYPHBIX
HMCTOYHUKOB. B nanpHeHIeM COrjlaCHO pacHUCaHHUIO MpernojaBaTesib MPOBOJUT KOH-
CyJIbTAIIUU O BOTIPOCAM, KOTOPbIE BO3HHMKAIOT Yy CTYACHTOB B IMPOIECCE BBHITIOJHEHUS
3aJIaHusl.

3agaHue BHITIOHIETCS B DJICKTPOHHOM BHUJIE, U JIEIaeTCs pacleyaTka pacuera.



7 IIPUMEP PACUETA JIMTHUKOBBIX CUCTEM IIPU JIMTBHBE
1O T'ASUOULNUPYEMBIM MOJEJISIM B MAI'HUTHBIE ®OPMBbI

PacueT TUTHUKOBBIX CUCTEM IJIA TIOJIYYCHHA JINTBIX 3dI'OTOBOK M3 IMHKOBBIX
CIIJIABOB MacCou J0 105 Kr B MAarHUTHBIX q)OpMaX IMpOBOAUM II0 CHGI[}’I—OIJ_[Cﬁ MCTOJHUKC.
V3Kko0e ceueHMe TUTHUKOBOM CUCTEMBI:

P

F3: cmp ,
25 Py M@, ty28H (1)

rae Py, - Macca OTIIMBKH, KT;
pi- IIOTHOCTH PACILIABA, KI/M’;
1 - k03P PUIUEHT pacxo/ia TUTHUKOBON CUCTEMBI;
¢®p - K03(PPUIUEHT NOTEPU CKOPOCTU MPU HAITMYUHU TIEHOTOIUCTUPOTIOBOM
MOJCIIH;
t,- BpeMsl 3all0JIHEHUSI MarHUTHON (POPMBI, C;
Hp - pacyeTtHb1ll Hanop, MM.
Bpems 3anonHeHuss MarHuTHOM (pOpMBI t, ONIpeAessid CASAYIOIUM YCIOBUEM:

t; <ty <ts, (2)

rue ts - AOITYCTUMOC BPCMA 3aIIOJIHCHUA U3 YCIIOBUA ITOJTYUCHUSA JIMTBIX 3aroTo-

BOK 0€3 craeB U HECIIUTHH, C
13 “ - BpEMs 3aIlOJIHCHUA W3 YCIOBHA OOCTHXKCHUSA CTCIICHU FaSHq)HKaHHI/I MOACIN, HE
BbI3bIBatoOLIEH cniennduueckux 1eeKToB COOTBETCTBEHHO, C.

Bpems 3anosiHeHus t; ompenessuid 1Mo YpaBHEHHIO, HO C YU4eTOM Teruiodu3nye-

CKHUX CBOMCTB MarHUTHOU (POPMBI:
1

ty=k-s-(p-9)°. 3)
i€ S — DJIEKTPUUECKUN KOIPDUIIMEHT, IJIsI MEAHBIX CIIJIABOB MPU JTUTHE B CYXYIO
MeCYaHO-TIMHUCTYIO hopmy s = 2,0;

P, — macca oTinuBKH, KT

g — IPUBEJICHHAS TOJIIIMHA CTCHKU OTJIUBKH, MM;

K — KO3 PHUIIUECHT, YUUTHIBAIOIMUNA TEIIOPU3NIECKUE CBOWCTBA MarHUTHOM
dbopMBbI, onpeaesieTcsl, KaK OTHOIIEHHWE KOJWYECTBA BBIJCIECHHOIO TeIlia
MeCYaHO-TJIMHUCTON (DOPMBI K TETUIOAKKYMYJIMPYIOIIEH CIIOCOOHOCTH Mar-
HuTHOU popmsl, K = 0,8+0,85.

Tornma
1

t, =08S-(P-5,)°. 4)

BpeMst BBITIOJHEHHS ¢; BBIYHCISIIHA C TOMOIIBIO KPUTEPHsI KAUeCTBa [UIs JINThs B
dbopMBI ¢ TazuduUIUpPyeMon MOJIEIBIO:



M= = 5)

rae Ps- Macca meHOnoaucTUPOIOBOM MOJIENH, KT
S; - IUI0MA b TTOBEPXHOCTH MEHOOMMCTHPOIOBOI MOIEITH, M ;
O - KO3 PUIIUEHT HAKOTUICHUS KUJIKOU (hasbl.
OxoHyaTeNbHBIN BUJ ypaBHEHUS (5)

P -P.-§

M
‘ P 'S5

(6)

OnHako HaKOIUICHUE KUIKOU (Pa3bl MPOTOPIMOHATIBHO CKOPOCTHU MOBEMA pac-
miaBsa W, ciaeq0oBaTeIbHO:

5=A-W, (7)
Toraa
PP, AW
M, = : (8)
P 'Sa
IIpu ycnoBuwm, 4to
P =p, - Vs EZRV )
S5
Toraa
Mg =A-ps-Rs- W (10)

CornacHo mpoBeneHHBIM uccienoBanuam Mg < 0,01, Torma gomyctumasi CKo-
POCTh MOIbEMA pacIljiaBa:

S

S

[
~

W <| ———|, 11
Srwam (11)

Tac R5 — [IPUBCACHHAA TOJINIWHA OTIIMBKHU, M.

st 6pons u natyneir A = 0,42 u r = 0,43. B Takom citydae BpeMsl 3al0JIHEHUS
MarHuTHOU (POPMBI TOJKHO YIOBIETBOPATH HEPABEHCTBO

(42pR) - h, >t <086(P5)". (12)

HpI/I BBI60pC BBICOTHI cTOsika H HUCXOTAT N3 YCJIOBUA OOITYCTUMOT'O OTKIIOHCHUA
CKOpPOCTH IMOoABEMA pacCIlyiaBa B OKOHYATEJIbHOM CTaJUM 3aJIUBKU VV] oT CpCI[HCfI CKOpO-

CTHM MOJBbEMA pacIuiaBa W, , 94TO COOTBETCTBYET HEPABEHCTBY

W —W/<AW, (13)
01051

uy2g-H—/2g-(H-h,,) < Ap,[2g-H,, (14)



rae H, —pacueTHbIN HAIOP IS OIpeIeIeHHs CPEHEH CKOPOCTH IOJbeMa pac-

IJIaBa, MM:

JH, =S G 1 =0, (15)

OkoHuaTtenbHbIN BUA HepaBeHCTBA (14):

1 A
5(\/H +H —h,)—\JH —h,, )< 5(\/H H —h,) (16)

[Tocne mpocTthix TpeoOpazoBaHuii HepaBeHCTBa (16) ornpesiensieM BBICOTY CTOsSIKa
o ¢hopmyie:

8, (17)

Hcm omi
nA ’

Cumxenne ckopoctu W' B pesyibTaTe NOTEPh HaNopa /i, Ha MPEOJIONCHHUS 1aB-

JICHUS! MApOTa30BbIX MPOAYKTOB, PA3JI0KEHUE MOJACIA MOXKET ObITh CKOMIIEHCHPOBAaHO

YBEJIMUEHUEM BBICOTHI CTOSIKA MO CPABHEHUIO C BBHICOTOM cTOsika B moJioil ¢opme. Ilo-

CKOJIBKY JTAHHBIN C1OCO0 JUThSI MPUMEHSETCS AJI IPOU3BOJICTBA OTJIMBOK, BBICOTA KO-

TOPBIX U3MEHSIETCS B BBICOKHMX Mpenenax (25...600 Mm), moTepst Harmopa MOXET ObITh

HE3HAYMTENLHON Wik Ha000poT. CTENEHb BAMAHUS /i, HA CKOPOCTh W/ ompenensieM 1o
dbopmyie

W W<AW, (18)

rae A’ - 10myCcTHMOE OTKIIOHEHHE CKOPOCTH IMObeMa PaciliaBa B KOHIIE 3aJIMBKU

B pe3ynbTaTe MOTEPh hp , A'=04.

Bennuuny /£, (MM) OnIpesiesisieM 110 YPaBHEHUIO

1 W,
h, =—1|-3,65-(0,26-0,30 ‘ +0,4K , +(8—-0,5K,,)|-0,(19
P ( 3)—1+0,0081<,7+1,493 n n|6:(19)
P
~=h,. (20)
/4

Takum oOpa3zom, B ciyyae
hp > 0’2(H::1 _homﬂ)7 (21)

[ToTepu Hamopa 3HaYKUTEIBLHBI U BHICOTA CTOSIKA OTMpeeNsieTcs o popmyJie

H =H" + h, (22)
B cayuae
h,<02(H! —h );
’ “ (23)
HCWI = HC:[’I
KoadpunueHT norepu CKOpoCTH @, ONpenesieM 0 ypaBHEHUIO
¢, =-0,76 +1,40.. (24)

10



KoaddunmeHT pacxoaa TMTHUKOBOM CUCTEMBI L OIIPEACIISIEM 10 YPAaBHEHUIO:

1

p= — (25)
\/1,5 +L1-n+0,15-T+0,04) =
D

€ N — YHUCJIO NOBOPOTOB;
T — KOJIMYECTBO U3MCHSICMBIX CCUCHUIM;
D — nuamerp kaHana, Mm;
L — nnuna xanana, M.
B cnyyae yudera noreps Hanopa Ha Ipeoa0JICHU TPOTUBOAABIIEHUS TTAPOTa30BbIX
NPOJYKTOB B BBICOTE CTOsAKA MpUHUMaeM 3Hadenus Hy, u K, oTMeueHHbIe 3BE309KOM.
[Tnomank y3Koro ce4eHus: TUTHUKOBOM CUCTEMBI ompeienseTcs mo hopmyre:

Z Fys = Pc'”l’ (26)

Pyt 1 28H,

CIIUCOK PEKOMEHJIOBAHHOM JINTEPATYPBI

1 Jlutee mo BenwiaBisiembliM MoacasMm/ B.H. MHMsanos, C.A.Ka3eHHOB,
b.C.Kypuman u ap. — M.: Mammnoctpoenue,1984. — 408 c.

2 EdumoB B.A. Cnenuanbhpie crocoObl uths: CrpaBouHuK. - M.: MaiuHo-
ctpoenue, 1991. - 733 c.

3 benens B.K. JIutee nox Hu3kuMm naBienueM. — M.: Mamunoctpoenne,1961. — 221 c.

4 OszepoB B.A. Jlutbe mo wmoxensm u3 neHonosmctupona/ B.A. O3zepos,
B.C.Iynsk, I'.A. [InoTtHUKOB. - M.: Mammuoctpoenune,1970. — 181 c.

5 KokwibHoe nuthe: CrpaBounoe mnocooue/ H.II. yOunun, O.A. benukos,
A.®.Bsa3oB u n1p. - M.: MamuHocTpoenue,1967. — 460 c.

6 C.A. I'omoBuH. Kparkunii cipaBoyHMK auTednmka. — M.: MamuHocTpoeHue,
1960. — 367 c.
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COJIEP)KAHUE

OO61ue moIoKEeHUs

[enp npenogaBanust AUCITUTIITUHBI

3agauu U3y4eHUs: TUCIUILIUHBI

VY4eOHbIN TIaH AUCITUTITUHBI

Conepxanue TUCIUTLIIMHBI

CamocTosTenbHasi paboTa CTYJIEHTOB

[Tpumep pacyeTa TUTHUKOBBIX CUCTEM MPH JIUTHE 1O Ta3UPUIIUPYEMBIM
MOJIEISIM B MarHUTHBIE (hOPMBI

Cnucok peKOMEHI0BaHHOM JIUTEPATyPhl
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VK 621.744

Meronuueckue ykazaHusi K caMOCTOATeNbHON padote mo nucuuruHe “CAIIP
JUTEHHOW TEXHOJOTUU CHEIUalIbHBIX BHUAOB JHUThS CTYACHTOB CIELMAIbHOCTEN
7.090205 u 7.090403 nnHeBHOU M 3aouHoi Gopm oOyuenus/ Coct. C.B.Ilopoxns.—
Kpamatopck: ITMA, 2004. — 12 c.

Conepxar obmue ceaeHuss mno aucuurinae “CAIIP nuteliHON TeXHOJIOTUM
CIICIIMATIBbHBIX BUJIOB JIUThS, CTPYKTYPY Kypca U COJEpPKAHUE TEM, KOTOPbIE BEIHOCATCS
Ha CaMOCTOATEIIbHYIO palboTy.

CocraButenb C.B.IlopoxHs1, accucT.

OTB. 32 BBIIYCK B.H. J/lenucenko, moiI.
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METOIUYECKHUE YKA3ZAHUSA
K CAMOCTOSITEJIbHON paboTe O JUCLUILINHE
«CATIP JIMTEMHOM TEXHOJIOTI MY CHEUAJBHBIX
BU/OB JIUTbS»
cTyneHToB cnenuanbHocten 7.090403 u 7.090205
JTHEBHOM 1 3a04HOM (hopM 00yueHus

CocraButenb ITopoxusa Cepreit BacuibeBruu

Penakrop Hynuenko Enena AnekcanipoBHa
[Toan. B meu. ®dopmat 60x84 1/16
Pusorpad. nevars. VYen. new.. 1,0 Yu.-u3g. 1. 0,72

Tupax 40 5k3.

JAI'MA. 84313, r. Kpamaropck, ya. [llkanuHoBa, 72
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MMHHUCTEPCTBO OBPA30OBAHUSI M HAYKHU YKPAUHDI
JTOHBACCKASI TOCYJAPCTBEHHASI MAIIMHOCTPOUTEJbHAS
AKAJIEMUS

Cocrasutens C.B. ITopoxus

METOJUYECKHUE YKA3ZAHUSA

K CaMOCTOSITEJIbHON paboTe MO TUCUHUILIINHE
«CAIIP IUTEMHON TEXHOJIOI MM CIIELUAJBHBIX
BUOB JIUTbS»
cTyneHToB cnenuanbHocten 7.090403 u 7.090205
JTHEBHOM 1 3a04HOM hopM 00yueHus

B newatp 40 9k3. YTBepKIEHO
[TpopexTop no yuebHOM padoTe Ha 3acefanuu kadenps TOJIIT
A. H. ®ecenko ITpotokos Ne 11 ot 13.06.04 r.

KpamaTtopck 2004



