Ornasnexnue

ABTOPCEHH KOJIMEKTHB .......oooviiviiviivsiiisissssssessssssssssssessesasssssssssssnsssssassssessssssnsens 03
TIPeIMOIOBHE. ...ttt es 0
Iasa 1. BeeeHue B rMAPABIHKY .....c..cooveeevvveeceeeeeeceeece e 1 4
1.1. KpaTsuii neroprudeckuii o030p pazBuTHA THAPABIWKH........... 14
1.2, Onpefenenie HAVEW THIPOMEXAHIKH oo 19
1.3. PeannHbie M MJICATBHBIE FHITKOCUTI oot eeeeeeeeeens 20
1.4, Exunuis uasmepenns pH3IHYCCcKUX BEJTHYHH,
MPHMEHAEMBIX B THIPOMEXAHIEKE oo 21
Koumpoabtsie 80RPOCHE 1 3QOQHU . .......o.covvoeeeeseeseeeeeeeen o] 24
IFnmaea 2. CBOHCTBA KHIKOCTEH ...oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenennn 2
2.1. OcHosHbIe (hH3HKO-MexXaHHueckie cBOHCTBA HHIKOCTH........ 2D
2.2, BaakoeTtn, 3akon HeoTowa 118 BHYTPeHHero Tpenis
B K HLLKOCTH 1ivvitscsis e sas e sas s s ssssssssssssssssssssssssssssssssssssnssassassassassassassas 20
2.3, 3aRMCHMOCTE BIIKOCTH OT TEMTIEPATVPRI W TARJTEHHS.
BHCKOBHMETIIBLceeiesee e iee e asisisesessessessesssssssssssnssnssassassassassassanses o3 |
TIPIRITIRIICIIM (oot 32
HpuMepbi PEUEHIR 30U ..o 32
Jadauu 018 camocmoAMETBHOZ0 PEIUEHUA ..o oveeeeeeeeeerenrenns 3
Fmaea 3. luzpoeraTlia ... DD
3.1, Critbl, AEHCTBYIONME B AMIKOCUTH (oo eeeeeeees s e s 36
3.2, THAPOCTATHICCKOE TABTEHHE 1ootieeececeiressesississsssnssssenssassassssssssnanns 309
3.3. JInpdepentinanbhbie YpasHeHHA PABHOBECHA AKWIKOCTH...... 42
3.4, TTOTEHIIMAI MACCOBBIN CHIL oot sssssnans A4
3.5. MuTerpan ypasaenuii Ditnepa
IS HECTKMMACMOH FCHIUKOCTTH oviieececcnssiiisssssssssssnesssnsssssns st sessns 45
3.6. OCHOBHOE YPABHEHUE THAPOCTATHEH cvvovevivireieseeeeeeeeees e e 46
3.7. MeToas v npudopsl LIS H3MEPeHNs J1aBJIeH .
AbcomorHoe 1 u3dBITOUHOE HaBiaeHre. BakyyM o, A8
3.8, MnapocTaruuec KMM HALOP W SHEPreTHYeCc KHH 3aK0H
IS FKMJIKOCTH, HAXOSIEHCH B PABHOBECHM ..ooveveeevvevcvcreseaeee, a1
3.9. Murerpupopanne ypasHeHuil Jitiepa
VIS CAVYAs OTHOCHTEABHOTO TOKOS AHIKOCTH oo, 23



4 ™ -
3.10. Cuna AdBJICHHA AHIAKOCTH Hd KPHBOJIMNCHHY )

HOBEPXHOCTE MPOU3BOIBHON (DOPMBL oo se s I
3.11. Cuna napaenud sKHIKOCTH Ha TIOCKVIO CTEHKY

HPOUSBOIBHOH (IOPMBL oottt 61
312, TuapocTATHYCCKHIT TTAPATIDKT oovveveeeererees s esssssssssssssssrsssssrssrssrsnss 63
313, Llentp gapnedus u onpejeenne ero KOOPAHHAT ................. B3
3.14. llpocTeie rujpasinyeckie MaluHbl, Tujpasinyeckuii

MPece M THAPABIMYECKHH AKKYMYITSITOP .o, 63
315, 3AKOH ADPXHMELA oo 68
3.16. Yenosus naasyyectv ¥ OCTOHYHBOCTH TE, YaCTHYHO

HOTPYHEHHBIX B AMIKOC T D wviisissceeeeeeeecevessssssssssssssssssnssesssssssssassans 4 U
lpaxmukym ................ U .

Hpum#phe pﬂuﬂ:uﬂ Hﬂdfﬂi OSSP .

Jadauu a8 camocmoameibiozo pﬂmwmﬂ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 76

Inapa 4. THAPOAHHAMMEKR ..o s snesresensenes £ O
A. 1 [)CHE]BHI:IE EHHEMATHYECKHE IIOHATHA M OITpeJe/leHHA.

JBa MeToja necieoBai s JIBHAEHHS HKUIKOCTH e 19
4.2, TpaekTopuM YacTHIL M JTHHUH TOKA.

NVOeTAHOBHUBITEECH JIBHIECTIIE oo o5
4.3, CTpyldaTtas MOJehb ABHAEHHA HHIKOCTH,

Tpyvika Toka. Pacxom MWITKOCTH e 54
4.4, Iudpepenipanbible YPaBHEH M JTHHHH TOKA v, 57
4.5. ITnockoe aBmKernne, MYVHKITHA TOKA ..o, als.
4.6. Buxperoe w 0e3BHUXpeBoe MOTEHIINATLIOE TETEHHe

TRHITIROCTIT 1vviiisissesesassascer et sne e ssaes st sms et sa s s s e nnn s snesnssas 91
A.7. ¥Ypasnenue HepaspsIBHOCTH B NepeMennbix Jiliepa

B ICKAPTOBOH CHCTEME KOOPIHHAT cveviecevicvis s ssssmseesesesaesassans I
4.5, Indppepennnanbible VpaBHEHIS JIBHKEHW HIEATLHOH

(HeBA3KOI ) KAKOCTH (VpaBHEH U HACPA) (o, 100
4.9, Iudppepennnanninie ypapHEHHS JIBHKEHHA BAIKOIM

FuakocTH (vpasiennsa Habe — CTOKCA) i, 103
4.10. Vpapuenwe Beprayaam 1 aqeMenTapHoil CTpYItKN

FTCATTBITOM I TIROCTH et eee e s e e s see s eeeeeeeens 108

A1, Musudeckuil ¥ reoMeTpHYecKiil CMBIC YPaBHEH HH
Bepryamn, Hamop sEVIKOCTH oo 1100

412, ¥Ypasuenne bepHynm aus aneMeHTapHO cCTPYHKH

PEATBHON AMITKOCTH coeviieiiesis e seseeseesssseessssssessssssssessnssesesssers 1 1103
4.13. ¥panpnenue bepuyinu 114 noToka peaiabHol xuikocTi ... 114
4.14. [lpakrnueckoe npuMededne ypasienus bepayoaam ... 119
A4.15. Tpyoka ITnTo — TIPAHITIT oo 121
4.16. TpyOka Bentypm, cormno, 1HadparMa.........ccoooveveveeeeececeeeeen, 122
[Ipaxmuxym... USRS L

ITpu MPpM _IJPH.{PHHH Mﬂau ............................................................... 124

Jadauu dna camocmoAmMenbHOZ0 PEUUEHUA ......co.ovvevereeeeeererenn. 128



I'magra 5 O cHOBBI TEOPHH THAPOJHHAMHYECKOTO
nogoousi, MareMaTHuyeckoe MOJIETHPOBAHHE....................c........

5.1. OCHOBHBIE TTOHATHA W ONMPEIETEHHA TEOPHN TOJ00W ...
5.2. Teopemsl Teopun noaodua. Kputepun momodnd.. ...
2.3, Duanueckuil CMBIC KPUTEPHEE TOMO0MH oo

=

wlald, s vle i sl : b A
55 MartemarTHueckoe MOJCTHPDOBAHHS TTPOLICCCOE

L L e I N

0.6, AnasurHyeckue PenieHHE I'llII[?pﬁﬂJll«l'—lEEl{'H}i

VPABHEHWH B VCTOBHAKX MHIAPARTHIECKOTD VIADA . ovverirrreree,

0.7, pilﬂﬂ}][?ﬂ[?ﬂ['!ﬁﬁ[? CROPOCTH B VCTOBHAX

THIPARBTHYECKOTO VIIAPEA covviveeeeeseesearssesassssssssssssssssssssssessssssssessns

0.8, AHaTHTHYeCKHe PCeTITETHA Tli"[?pﬁﬂﬂ"qi?ﬂﬂ'lﬂi

VPABRHEHWH JIBHAEHWA TTPH pasronHoM Tedennn Kyarra......
2.9, JIvnaMuvec Kl MOTPATHHHBIIT CITOM ..o

5.10. AnanuTnyeckne penreHisd YpaBHeHui JHHAMIYeCKOTO

TTOTPDAHHTHOTO CITIOH .oiioiiiimiissssssasssssssssrssssrsssrsssssssssssasssssssrsbsbbbssts

Hpaxmuxym ...

Hpuuepm pew ENLA .:ml'f}ﬂ"-'i ............................................................
Jadauu Ona caMocmoSMeTvHO20 PEIEHU ...............cccoeenn..

Inapa 6. Knaccuduranusa ruapaBinyecKux norepb.
PeskHMBbI TeYeHH S KHIIKOCTH ..o e anenes

6.1. [Ira pesruma IBHKCHWA HHITKOCTH (v esens
6.2, PapnoMepnoe IRMACTHE SKIIKOCTH (oo
6.3, JlTaMHHAPHOE JIBHAKCHNE AHIKOUTH oo eseennenns
0.4, Par Ol A HILKOCTE ettt eeeeee et eeete e es e e et s e e emeeeeeeeeneeiaes

6.5. KoappuumeT AMHEeHHLIX noTeph pH JaMUHAPHOM

IBHAKCHHH FHTKOCTH (oveiieiicses e sresisss s sssssssssensessssssnsns
6.6. OCHOBBI FTHAPOJAMHAMMYECKOH TEOPHUH CMAZK v
6.7. TypOVAEHTHOE JIBHAKEHHE KHIIKOCTH L.oovvvsssss s
6.5. OcpenHedte cCKOPOCTEN W HATPAMEHMH .o
6.9. CTpyKTYpa TYPOVIEHTHOTO TTOTOKA oot
6.10. Kacaresabnnie Hanpsenus B TypOyVIeHTHOM NOTOKE ...,
6.11. TTonysMmupudaeckine TeOpHH TYPOVICHTHOCTH ..ocvvvvvveeeee.

6.12. JIo "lpH{])MH'-H‘{‘FCI«Iﬁ AAKOH pacipejeJetid CKopocTei
B KPVTa0ii Tpyhe ..

6.13. '-]FCFITI‘DHM[‘IIT;HJTI-JIETF' TTAFHRIC LT KO 1{:]31:])11111:1-:*111";1
THIIPABTHYECKOTO COTIDOTHRITEHWS,
Onwiret Hukypanze n 3erkaa... e,

6.14. TeopeTieckoe onpegenenne }cmc]:nj}mmenra
FHAPABJIHYECKOTO COIPOTHRIEHHS IS TYPOVJIEHTHOTO

I 1

2.4, MeToI anamisa pasMePHOCTEH .o



6.15. MeCTHBIE COMPOTHBIEHI v.vvviveteeereeeieaeeesesssssasasess s enssenes 239
6.16. [Tpuuuun HatomeHus noreps Hanopa., Koadgduumenr

COMPOTHBICHHA CHETCMBL 1oiviiiiiiessss e ceseeissessesassssssmsesssesensesens 246
6.17. OcHoBHBIE pacyeTHBIE (POPMYIILL LIS ONPeLe/1eH s

TIOTET B HEATTOP i i1taeisriessssesissssessissssssssassessssssssssessssssssnsssssnsessssssans 247
TTPRIIEEICIIMN oot 250

ITpumepbt PEUEHUA 3AOAU ........ooooeeeeeeeeeeeees s sssassrsserens 250

Jadauu 0as CamocmOAMEIBHOZO PEUEHUS .oovvverrerereeeeeesrenrnrnnns 204

I'nasa 7. T'uapasivueckuii pacuer Tpy0ONpPoBOJIOB................ 20D
7.1. Haznauenne n kiaaccuguxkanusa tpyOOIPOBOLOBE ..o, 235
7.2, Pacuer v nipoekTHpoBaHue TPYOOIPOBOLOB (.o 200
7.3, Tuapapamyeckil pacueT NpocToro TPYOOTNPOBOIA. ... 237

7.4, MeToll SOKBHBATCHTHEIN TTOTEDD oo 262
7.5, 'napaBanyeckKil pacdeT CIKHBIX TPYVOOTTPOBOMOB . ...c.o.c..... 263
7.6. FuapaBindeckie XapakTepucTHEY TPYOOIPOBOAOB. ..c.......... 263
7.7. l'napoaneprernyeckuii 6atane HACOCHOMH VCTAHOBKM ........... 267
7.8, CuthonHBIE TPYOOTIPOBOIBL cvovvveveceee e sessssssssnsssssasrssereres 269
7.9 TuApaBIHYeCKMIT VAP B TPVOANX oo 270
T 0. BABHTATII Lot 273
ITpaKmusyM ..o 140 ARe AR ASLEROB OO AR L DI b VS RO 275

TIpumepnt PEIEHUA 3ADAU ..o 24

Jadauu 0as CamMocmOoAMETLHOZO PEUUEHUS c...c.vveeeverereeeeeeererenrcns 241

r.]'IElRH S I—’IL‘TE'[IEHHE FAHIKOCTH lIEpEEI HTHEI]L‘THH
HHACAIKH. BOMOCHHUBBE ..oovooeeeeeeeeeeeeeeeeeeeeeeeeeereveeeersssnnsnennnesaenns 24 9

8.1. Meredenye yepes Maioe 0TREPCTHE B TOHKOH CTCHKE........... 279
8.2, Mcteuenne uepes GOTBIIOE OTBEPCTHE .o.oiviieieeeeeeeeee s 282
§8.3. MereueHne 4epes 3aToiIeHHOE OTBEPCTHE e, 284
8.4. MereueHue s KHAKOCTH HPH HEPEMEHHOM HAOPE .occevccrvenrinnn, 200
8.0, MeTtedeHne Yepes HACAIKN ..o sss s 287
8.6. TnaparavyecKui pacieT OTKPBITHIX PYCET i, 289
8.7. BaauMoeiicTENe NOTOKA H TBEPIOTD TEIMA covieiaieieieceieeenss 290

8.8, Bojgocansn., KaacemhmKAIINS ..o, 292
8.9, M'MapaBIHdecKiil pacueT BOJOCTHBOBR ..o eesersererenes 290

HIPERIIIRIIM (oot 296
IIpusmepbl PEUENIS 3AO@U ..........c.ooveeeeeeceicriieie e 296
Jadavu dis camocmoameIhHOZ0 PEUEHUA ..........oovveveeeeersesrnnns 299

I'napa 9. Pacuer KoJbIleBbIX Pa3BeTBJIEHHBIX
rH/IPaBJIHYECKHX ceTeii ¢ NOMOIIbI0 KOMIBIOTEPHBIX
MOTICIICH . ....ooeveieieeeeiieeseereseceeessesnessaseeresessesssmsssssssessasseresesrsssssnsseseeseesees U1

9.1. Hasnagenue 1 3a/1a4y rHIPABIHYCCKOTD PACYETA cooeeveenennnen, 302
9.2, OCHOBHEIE PACYETHBIE 3ABUCHMOCTH JULA ONPEIeeHHs
TIOTEPE JTABITETIFIST oooeiiiiiiiititiiiiieie st s e ettt et sessaeene s s eae e e 302



9.3. lTbezoMeTpHHECKHE TPAMMEN oo 304
9.4. CxeMBl TPHCOETNHEHWA aD0OHEHTOR K TETIOBOI CeTH ........... 308

9.5. I'napasianueckie cetH ¢ NOBBICHTEIbHBIMH,
HOHHAUTENLHBIMHE ¥ CMECHTEILHBIMH HACOCHBIMH
0L TAH LTI M cooeeeeeeieeeeeeeesssssseeesaeseseessessssssssssssasesasseseeseessssseseessans 311

9.6. Muapasiainueckne XapakTEPHCTHKN HACOCOB U CETH.....o.o........ 314

9.7. llocTpoeHne KPUBOH SIKOHOMHM MOLTHOCTH
HPH UCIOJB30BAHMI HACOCA C PECVIHPYEMBIM HPUBOJAOM.... 317

9.8. Teopernueckie 0CHOBBI pacyeTa KOJIbLEBbIX

PA3BETBICHHBIX FHMAPABIHYCCKUX COTEM it 318
9.9, OcHOBHBIE IPUHLMITEL PaspadoTKH 1 10CTPOEHHH
KOMIIBIOTEPHBIX MOACTCH FTHAPABIHYCCKHX CCTCH i, 324

9.10. [TpuMeHeHHe KOMIOBIOTEPHBIX Mojenei
1 MOHMTOPHITA CHCTEM TelltocHadKe s

OOMBITHX TOPOITOB . o veviviietietiisieeasaeeees et et esesesesesenes s eseseseseseseseseaes 330
911, IIpuHIMITEL MCTTONB30BAHMS KOMITBIOTEPHBIX MOJIE/ei]
715 TPOEKTHPOBAHHSA THIPABINYECKHY CETEH i SELY

9.12. Anannz padoTsl IHPKYASIIMOHHBIX CHCTEM
TEILTOBBIX AJIEKTPHYECKHX CTAHIIHIT C TOMOIILID

KOMITBEOTEPHBIX MOJLETICH oot ss e es s s 356
9.13. [IpumeHenne TeOpPUH THAPABIMYECKHX CceTeil
[ AHAJIM3Y [IBHIKCHHA TOBAPOB HA PHIHKAN Loviiiiereereieeic s 365

9.14. OnTuMH3aMs CHCTEMBL TEIIOCHAOKEHUA KPVIIHBIX
HACEJCHHBIX NYHKTOB W (POpMHPOBAHHE PBIHKOB

TETLTOBOH JHEPTHH c.ooviiiiieiiesieseesiesseseese s sssessessssssnsenssssessersessssssans 368
TIDORIUKIYM oot ens s nens DO
Hpumepwi pr:-:mr;mm SAD@U oo 369

Jadauu 01 camMocMOsMeTbHOZ0 PEIEHIUS ........coeceeeeeeeneeennn, 373
TIPHAOKEHME. .........oooieeeeeeecececs ettt stsss s sansassas e ans B 04D
JIHTEPATYPA ..ot n s s 383

O1BeTbl Ha 3aa4H /ISl CAMOCTOATEABHOTO PEMICHHS «.......cvvvvveee. 385



	Без названия (1)
	Без названия (2)
	Без названия (3)
	Без названия (4)
	Без названия

