Внимание!!! Варианты заданий для выполнения КП выдаются преподавателем индивидуально каждому студенту!!!
[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
image7.png
Dpyrwe cuctemsi ( cu. (3, 11]).

B XInbix U OBLIECTEEHHX S33HIRK, B KOTOPX WSUEHEHVE TOTOBOTO PEXVIA & OTASTHSIX MONELIEHHR OMPEAETICTCA TSRO HApYAHSII
HETEOYCAOBMAN, Te. TPONCKOZT HIHEHEHHE TenTIONSOBTKOS (4T HEAOCTATROS) E0 BCexX MOUSWISHYS: OBHOSPEMENHO B OAMHAKOSO MONopU
TP YCTIOEWA, NTO B TOMELIHHRX HYAHO NOASPRUBATS MDHUGPHO GAVMGKOBHE MIpaVETDH (SHYTPEHFE PACYETHBIE TEMTEPaTYphl AOTHS!
OTIIaTSCA He Gonee “en 1a OH-A83 TALYCR). HOYHD MDHIISHATE ORHOSORATSHYIO CHCTENY LENTPATSHOTD KOHWUMORMPOBZKH, & KOTOPOR por>
CeSOHMBIX A0BO4KOS & SHUHHA NEPHOR B HEKOTOPOI CTENSH NOTYT EBIOTKATS MDHOODS CHCTeMS! OTONMENS. DALY PaCOTS! TaK0H Cxewst

B ReTHi NePHOR BC3AYX NOARETER B0 B0 MOMSLLEHHA C OAWHBKOSM ZPEMTDANM, HO & PASHOM KOTWECTES, CODTBETCTJIOLIEN Tenno-
NBTOMSBLITKaN KEXAOMO NOUELEH C Texerew EpeHieH KCTUSECTED MDHTONHOO BOSIJXa HE HEHETES, HO NapaWSTs! MATOSHOTO BOSAPE 12
5078 43 LEHTPATSHOO KOHAMUMOREP HSMEHSITTCR © SISHCHNOCTI OT HGpyAHSIX 1 SHYTDEHHIX JCOBM © KaKON-TO OZHOM W3 MOUEWSHHF (5
KOTOpO yCTaK0sen AaTsHK TewnepaTyps). pH TaKO CHcTewe KB

s
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Te. TaKyID CHCTEMY MOKHO NPHMERATS MWD B TEX Cy4aSX, KOTAA, B0-TIepESLX, ENaXHOCTS W TEUTEPATYPa BHyTPSHHERD BOSAXa SanaHe ve
TPOrD OnpeRENEHHO Sen-MAON, 3 WATEPEANON; B0-STOPHLX, KOTAR MOXHO MEANOAOKITS, TD TETONIBETKN 0 CEX NOMLIEHUAX HMEHROTER ©
TeNeHISH BpeNEHH NPONOpLUAON2ITeHO. HaNpIIIGP, MONELIEHIS, ORa KOTOPSIX OpHEKTUPOBaKS Ha OAMY W T e CTOPOKY CEST2, 2 KOTMNECTE0 MoAeii
' NOMSWENHYM C Te<eHHEN SpeweHH NPAKTHSECKY He WEHSSTCS (K1CCs! WFON, ManaTsl COMbHHL, KOMHATS: OBLIEXIHTHS).

B Stk NEPUOA KORMSECTED NPHTOSHOTO BOSAYXA MPWANMBETCA TaKUM Xe, KK W & NETHI NepHOA, NGpaMETS! Xe NPUTONKOTO BGSAYXA
PHKWMEIOTER APYTHE, HO OAWHAKOBHE AR BCEX NOMELLHM. TIpH HATHHA B NOMBLLHIRX TEANIOASAOCTATKOR (8 TOM CAYaE PALUOKANEHO MPHHATS
by > 1) cHCTea KB We S0 CeX MOMEWSHWRX CMOKET 5 PABHO CTeMeHA EOCTONHATS HeaoCTaTn Tenna. MOSTowy AN Swiwsl CAEaysT
PPSAYCHOTPETS YCTaHOSKY HarpeBaTeNHsX NPHOOPOS CHCTENS! OTonneHs. HAfPJaKa HarpesaTensHux MDHGODOS NpW STOM He paska. Scent
TeNNONOTepAM, 2 P3BHa M TeM HEAOCTATKAM TENN, KOTOPHIS HE KONEHCHOS3HS! TPHTOSHSI B STO NOMELLSHHE EOSAYIOM
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TIpk BLINONHEHWS KYPCOBOTO NPOSKTa, €CIM BM3 cuCTEMb! KB He YKasaH B 3a1aHuw, CTYAEHT AOMKEH CaMOCTORTENEHO BBIGPATL Ty MK Myl
cucTemy KB 1 0BR3aTeNsHO 050CHOBATL LENECO0GPasHOCTS NPHMEHEHWA STOf CHCTEMS:
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5. PacyeT notpe6GHOro Bo3lyxoooMeHa

Pacuer NoTpeGHoro 0sayH00BMENa MPH FOMAMUNONHPOBHAS. VHKDOKTHIATa. MOWSUIEHWH MPOWSBORMTES O TO & METORMRE, 4TO W MW
pacsere oBucoBeHHo: SenTATALYM. [TpH PICHCTE BOSAYXO0SHENa MO SCCHINTALMN TENNO-  ENATORSGSIKOD CTSAYET TakKe nonsosarscs 1-d-
OUAZPMION  nowTHEwM nyva MpouECCa. Pastia SAKTIONGETCA © Tou, STO TENTEPATYPA MPATOSKOTD S03AYXa He PASKa KapYCHOR, Tak Ka on
nepea nogaseit & ToweweHHE 05PaBATHEAETCA, @ TEUNEPATYPa YAGTAEOTO E03AYXa ONPEAETAETC SOTEE CTPOMD € JSETOM TENTEPaTYPS NPHTORa:

b=t~y Aty

n=1s0,2 2

v

e 1 KoSBONLIENT HepaBHOUSPHOGTH TeNNSpaTYp N0 BHCOTe:
B~ 850072 paswetsgs BHTRHSX YCTPORGTD .

o sbicora nowewenus Hioxe 4 i, A0nyCTHO TpAHMATS £5 = 1,

Swasene pacueTHOf PaSHHL TEMNERETYD TPHTOKGRO  ERyTREANErD 8032y (1) AOTRHS MPHHIAETSCA KaX MEKHO Gonulei s YenoeH
SkoHouROETH CHCTeM KE i KaK WOWO Mensuieh ATA JAOSNETEOpeNMS CamTapHO-enechix TheSosan Mosrouy swavenwe i,

OMPEASNANCS PACHETOM B SABMCHUOCTH OT MDHKSTOR CXeN BOSAYXOPACTDSAETIENIS, KOHCTDYKLIM B03AYXOBBINYCKHSIX YCTPOFCTE  PACCTORHHA O
X 20 PaBO<El Wik oBCKHEaSNOI 30K B CoOTESTCTaMM Co CT1 60 13330 2012

‘OpwerTposo4H0 Mpi pacere s0sayx00GUERa HOXHO SaaaTeCs I
sosaya caswe 3n.

“C npw suicore nogaw s03ayxa A0 3 6,5 °C npu ewcore moaz

B Aanswefiwen, eciu oKasanock A pacieTe SOSAyOpACTPEASNeNNA, 4T sHavewke f, HEAONYCTHIO, CeAYST W nepesanaTECs; 2
sosayxo0Buen nepecaTare.
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CTPOMTCA NPUTOUHAA TOUKA ANIA XONORKOTO NEPUOA roAa (MX) ANA OAHOMD U3 NOMELUEHUIR. Hepes NONYLEHHYID TOUKY NPOBORMTCA NUHNA &, =CONSL.
B beCrax nepecescrR STOR kM G WSOTEPaNH, GOOTEETCTEY LM TDHTCHM TENTEPaTYPaW XOTOBHOTD NSPHOR AT OGTATSHEX PaCHETHSIX
RowewieH, nomaek PpUTOuHIS T Sk owELEH
[n nonyesns ToveK B 473 XONOHOTO NepHOTA J2PES MPHTOHHSE T NPOOARTER M MPOLECEOS AR COGTERTCTEYIOLIK NOUBLLEHT A0
usorepu £ = cou xora a towa B eunana 3a npesens 3aAaHHOND WHTSPEANa OTHOGHTENSHOR SNEXHOETH, G x
sorepu £ = const . E 61 o 5 pedens: sazan pean eayer df,

nepesanaTucs w nocTpoEHKE pOMSEECTH SHOSS
Mrorosonanan A pkanansHas cucTena KB

Buop NaDaMeTPOR MDUTOSKOTO S03AYXA B Temnsli W XGNOASI NepUOAS [OA3 W ONPEASTEHME MOTPEGHOMD E03AyX00GMEHa NP
poeKTUpoBaHM 370l Cicrews: KB aRanofuse NpeasiayuLei.

B CHCTowa KOrHLHOHPOSAIS: SCSAYYE, © FOTOPK PO Z0SGEHKS SHTOTHAET B SHIHH TEDIGR CHCTea CTONTeHR, THTOSHl 8053
HORRETCH 20 E5e MOWewEHR He TOMLNO © GAHANOZ0S TENNEDTYROF, MO W C GRNAFOSH STATOCGREPNEHIEH, T TPHTONER o3 AT Scex
OMELEH 05435, T GTPSAENEHIR TOTGKrHR TPHTONHOR TOY SBARIT iy 10 KAKOMY-TO GRFOWY WS NOMHeLEHH. U Ty erof Tovtn

T npoBoasTes Ay MROLEECOR AR BCEX KOHANLUGHPYSMBLK NOMELIEHHIE 30 HSOTEPH, COOTEETCTBYIOLLIK TeMNEpaTYPaN BHYTDH STIX NOMELEH.

Hanpuntep, wrce Tow nowewsern ¢ napaveTpal: 7,
3w &5 Ha Fd-0uazparey wanocwtca Towa B c 1,y= 20°C w 0=50 % n nposogTcs my npouecca &, Mpwaercs 4, =1, - 3 = 17°C n
varocHTE Ha my npouecca Towka I7. Ranee wa Touxn IT MPOORATCR Ny £ M €3 0 MEPECeNEHUA C HSOTERMaN 1, L5, nomyarorc Tokn By

1°C. 9,240.60 % Ny npouecca cooTeeTcTEeHHO paBHs: &

B HeoSrommmio wiers & Sway, 7o MONOerie MPHTONKOR ToSKMN HYXHO SSGHPATS TaRH 0Gpasow, “TOS GTHOCHTEIEHR SRXHOCTS NOMSLIEHH 1
epena MEXaY TEWTSDaTYPaNI EHYTPERHETD W MPHTONHORD BOSAYXa ATA SCeK MoWeUISH 5o & saganke: npeaenas (o Hawew cny<ac Jt;=2°C.
1,237, 4t3=4C: 600,140 %, 600,40 %, 60>0,.540 % (pwcyror 2)

Vi sbiweyrasanoro scHo, 4TO MOAaY MPHTOSHOTO 032X B0 SCE TOWELIEHR C OAHAKOSM ZPUETRANN HEMSSA OC/LUECTENATS EEr

Sy TpeHHE TEUMEDATYPS 5 MOMBLLEHHSX SHAMMTETHO PASHATC W ECTI OTHOCHTENEHaR SNBXHOCTS © MOUELISHIZX 3343H OAHOR SenMOR. 2
e wrepeanou
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Pucynor 2 - Mpunep nonowenus o I-d-0uazpaee mosex IT u B & menneii nepuod & deyxwananswoi CKE

apauerpei MPUTOSHOTD B053y3a & S NEPHOR, 3 TAKKE HATPY3Ka HaTpesaTenbHslx MPHOOPOB CHETENS! OTONTeHS NP STOA cxewe KB
Eniupatorcn creayowpi oSpaso:

Iy wras

gy Ty 72

3. OMPEACNRETCA KoM4ECTED Tena, KOTOPOS MOAASTER B KAXA0E KOAAMUMOKMPYEOS nowewerue ¢ npurosimt sosayxom O, O, Oy

1. GMPEGETATEA TTpEDHM TAPAETOM TPHTOSHGTO 80330 & SHUNA TepHoR 2 scex e Lo L

2. UM BIOTCR NapAETPH! NPHTOSHOTO E03AyXa T3k 05PasON, 4ToGs: Inp Beino Hewsie 110G0r0 us Inasenii J,

B = Oy U= 13 ): Duy = O = Ly Y oy = gy U = L) w7

4 noacuTsaeTcn arpysra oronuTensHoro KGO (0 ) & KaXAOU NoweLSH 10 Gopuynal
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Quoy =Onery ~ g3 Qucy = Qowty ~Diy> Qg = Cuaty ~ ey #72

(Crieayer WieTs & WY, 4T TeNMEDaTYPa APHTOKa A0MHHa DTS He BiLe 40 “C NPH NOAaYE B0SAYXA Ha BHCOTE Mekee 3.5 1 1 He Gonee 70°C.
Ha sbicore 3.5 w  skiwe o7 Roa.

Bosayxoobuen, noTpeSHui Ans pasSasnens 20 MK raso- u NapOSBAETENH, MpA MPOSKTWPOSAHI KOHAMLHOHHPOSIHA WAFPOKTHIETS
OWewEHY TaFOI e, KaK H TpH Pa3PAOTKE OSLIEOSHEHHOI BSHTHTALIN & ik

Ecnn ane nowewseni © KB 205ay5005uex, NOTPEOHSI ATA PISCaENeNHS 13308 TH OMPEASTeHHI N0 CaHNTAPHOMY MHHHMIY 12 QIHOTO
“e086Ka, 0KZ3ANCA GONBLLE, el N0 ACCHMHTALIN TENRO- W BNGTONIBHTKOR, T0 €0 H3A0 NPUHATS 33 PACHETHI, 3 NaPAMETPE! MDHTOHHOTD SOSAPKA
cxoppexTuposaTs.
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6. Bo3aywHbIi 6anaHc noMeweHnin

IpH KOHAHUORHPOBHHI 057 MOMELLENHit S KIHECTSE MPHTOSHOTO HOXET HETOMS30BATBCS TOTSKO HApY I EOSAY (TPAMOTONHAR Crewa)
W CECS HaDYXHOTO C HaCTHI0 BOSAYXa, YAANSHOND U3 ONSILEHHS (CXeMa © PeUMPI/TAUUSH). PELHPRYTALI MOSSONRET SKOHOUNTS Tenno &
JOMORKS# NePUOR W XONA — B TeNTf OMEKO HE B0 BCSX NOMELISHHSX AONJCKASTCA CaWTaDHO-TWIMSHHSECKINN HODUZUN pANEHENHE
PELPRYA. BOSHAHOCTS TpHIEHSHAR PELYPRYTALY ONpeASTAT 1o CTl M0 TPOEKTHPOBIHI COOTEETCTEYIOWIST0 TWNa SAar

G,G,

Tipn rpworore G,y 0: v s pewprynsun Gy, = G~ Gy urm G, = Gy = G,

B Cyae MCnOMS3083H43 PELHPYSLIH FOTHISECTEO HIPYFHOTO BCSAYXa AOTHHO TS HE MEHSLLE CeRyONK SHaseHHi:

* KonsecTaa B03AyXa, NOTPEOHOM0 A7 pasSaBnes ra308.
* KOMMHECTE3 B03AyXa NOTPEGHOTD AN ODECTEeNHS CaHATapHO0 MHFIMY3 [12]
* - 10% o7 0Bero ronecTEa MpHTONNHOTD S03AYYa.

KOTUNECTSO PEUHPRYTIAIOHHOTO BOSAYXa HEGENHAKOB0 8 PASTUSHLIS MEPHORS! OA3: TSTOM OHO MAKCHMTEHO, & MEPEXORH NepHOR NOKET.
65T paEo Ky, 3 © SHKMIL — NEpeUERKSN. B XONOMHSI NEPHOR RO AQFHO GBS HE WEHLS, SN STO TPESYETCR ATR OCyLIECTENEHMA
aawaamworo mpouccca. finn obecnesenun nocneanero ycnoens coomwowerne G, / G, onpeaenerca no Ouazpace I-d roacomecn

s npTosnoswakesToscs T onyckaens o 30 = 95 %.epes nonysenyo oy O nposog aaeacary [, = ConSt o nepecesenn o

e, coeanrarowei Toutu I B, Te. 20 Toutu G [11A OGCNELEHR B SUMHHI NEPHOR AANGBITUSEEKORD NPOLSECa TOHKa CHEEH AOTKHE NEKaTs
5 TO4Ke 2 K. HY KOS KOTHECTEO HAPYXHOTO B03AY4a ONPEAETASTCA W9 COOTHOLIEHHS OTPESKOS (PHCYHOK 3)
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d
Pucynon 3 - 8u160p pauionansiozo coommowenus G,/ G, & CKE.

G,/G,=Fa/HF"

KoM#iecTso 05352, yAaNRSMOTD 3 KORRALHOMHPYEX TONEEH (G, SIDMPIEHORD 12 PSLHDIYTALING, MOSTYTAOMSTO © Cocearre
ROeUEHUA W BEPaCHEASMOTO HAPYXY, W CYMM ST SEASIH AOTANA GETh MERSLLE MPHTOR a semnsny Noanopa (Gia):

[

esm = Grp = Groz Lesm = Gasom /By
KoniiecTao B03ayxa, HEOSKOAMHORD A7A COSAZHHA © OGSCME MOUBLISHA NOSSILICHHORO A3ENGHA, MPUANMGETCR HS PACUETa CAEAYIOLIK
Kpawocreit noanopa

RowewenvE Ges 0k0n  Hapy s Asepeit 0.5 - 075
RoMeLLgHE C OFHaMH Ka O3HY CTOPOKY 1.0
RoMewgHHe C OHaMN Ha ABe CTOpOKS! 1.5,
ROuewWERYE C OB Ha TPH U SSTIPE CTOpOHE 2.0,
secTuions 2.0- 3.0,

KomisecTso s0saca, supacesaeuoro Hapyxy (Gl ) s TOMSLISHIR OnpS3enAeTcs s ypaswer
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e G~ KOTINECTE0 peUHPrITALMORKOR0 B0SAYG, K /4
G071 FOnMAECTE SG3R@, NEPETEXaEHOTO 15 KOKEHLUORHPYEMSX TOUSLIEHH & CHEXHE (KaNPHID, 45 TOPIOBOTD 5a7a CTO0BOf & FXHe H
woiy).
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CTPOEHUE NpoLeccoB 06paboTku Bo3ayxa Ha I-d-Auarpamme

Cxews: 0BpadOTI 032yxa MOTYT GeiTe Cauie PasHOOGPISKSE! MDAUOTONHSS, C OAHOR W ASJS PEUNDRITSUMAMM, MPANOTONNEE ©
RoQMewIEaHHEM K S032YXY. MPOLIEALLEN)Y KIWEPY OPOLIEHR HAPYXHOTO BOSAYXa, W B3 HEro, ¢ SAMACATHsA MPOLECEOM OBPACOTEA B03AYXa &
Kaiepe OpoLeKHA 1 ¢ NOAUTPOMHEIM 1 T3

"ipH B6150pe Cxel 00PaCOTHH S03AYXa HYAHO YNHTHESTS CTEAJKOLINE RONGNEKYA (TDEC0BIHIS, YENOBMA U TA.)

+ BosoRoCTs MpHeHerH poLpRyALI,
+ CiCToMa STOMATIMECKOTO eTYTWPOSIHA CeCoHa A0ORa W TP SHAMNTETSHOR CTOXHOGTH WOYET OFISaTSCR AOPUKE KOHAMLHOREPa
(KA, SeCoM CROYH0F, MORET OFa3aToCA CHCTENM PETyTHPOSaHHS OBPIBOTE S0SAYXa TP CHEME  AEYWS PEUPRITALIAI),

+ A7 PPOCTOTH! JETOWATINECKOTO PEYpOSaHA CXeWY OGPACOTIN S0SAYX © MUK W T HEPHOR! CAEAYET MAHIANAT OAUHAKOEOH:
+TaK Kak nauGonee EORHSM TPOLSCEON OGPDOTIH SO € KIMEPE OPOLENH FENAETCA AWCATHIA TPOLECE, NPH FOTOPON & Kaiepe
POLICHR LUPKYIPYT ORKa U TA Xe 8033 GES NOAOTPEEA W GXBKAENIS S C MOUIOLINO XCTORATSHBX YCTEHOROK, HYKHO PEXAS SCerD
ST BOOMaRHOCTS TpMIICHH 2AUICATHORD MPOLECCS:

+ 7% swiero nepHoRa aaMaBaTHIR MPOLECE SOSMOREN, KBk MPABWT0, SEETAS, ATA AETHETO - WL B CYNaS, SCTH OTHOCHTERSHGA
SEHOCTS 0, BHYTPEHHETD SG32YXa 93AHa HKTCPEATON, 3 PACHETHAE NaPAWETPS: HApyGHOrD £033yxa (. ) HAKE NaPaETPOS SHyTPERHET

05y () v s napaETDOS TPHTONHTo S05aE
Y R ———

+ CyuecTeyT ccoSie weToR GOPASOTI S0SAYXE OGYLIKa THEPRLI W XUREHIN COPSSHTaNH, YETERNENHE W OXTXSHIE G DU
RocepHoGTHX SOSAXOBXTIRITENEH, UECTHO® AOYENaXEHE.

Bce 57H HeTOg oncaNs: 8 TTEpaTYpe [11], OAHAKD PEAKD NPHMERAIDTCA NPH KOHAMUMOHHPOBHIN SOSAYa & IDAKATHCRK SATHHEK

B Aanwe HETORECHIT YKG3aHAR HE AaKS MAHLUATI MOCTROSHHR Crew oSpaSorin & I-d-OUGZDASHE. Mlpw nocTposm crew criaekt
HOYET MOMS3083TG KOHCEXTOM TeXL 10 SHTaeHOM) KYpEy H TUTePTYROR [4 Tk T], @ TpH TOEKTHPOEarIM MHOTOsoNaTsHs cveren — [11)

B RosCrITenHo! SaMUCKE K KYPCOROMY MPOEKTY CTYASHT AOTIEN ORHEATs ROCTROSKHE CHeM OBPAOTIN BO3AYXa M YKaSaTs Napawerp SO/
& XapaKTEpHLIX TouKax Cxem Ha J-d-OUGZPAMME.
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8. PacnpepeneHune Bo3ayxa B NOMELEHUAX C KOHAULMOHUPYeEMI
MMKPOKNMMaTOM

‘Cosanie HOPUMPyeWSX SHasenHi NGPIMETOS SHYTPEHHETD 0322 ODSCHEXMBZETCH He TONLKD CODTBSTCTEyouel 0BpaCOTION NPHTOHORO
2030yX3, HO W paCTpeReNeKHSN STO SHYTPM MOMSwEHHS. OT MPIBATHOTO EBOOpa KOKCTPJKLMM, PaSHEPOS SOSAyYOpaCTpERETMTENei M Wi
PISHSULENHS SABHCHT 1 SKOHOMNSHOCTS, U SBEKTHEHOCTS PaBOTS! CHETEN KB.

B KYPCOSOM MPOSKTE M0 SSHTNALYM TPEXAIMCKOTO SA3HUA (¢ UENBIO CORpALIENHR OteMa TPOSKTa) AONYCKANOCS EOOP MPHTONHESX 1
BBITAXNBIX PELITOK OCYLUECTENTS s PACHETa OPHENTHPOEAHHO PEFOUEHAYEMBIX COPOCTEI! E03AYXa B Ceenvin PELIETII. [P KOHANLUOHPOBHY
2030743 KaK KOMBOPTHON, TaK M TEXHOTOTUSECKOM MPEILABNIOTCS GOMSe CTDOTVE, e Npi ODSMHO SSHTUNALM, TPECOBaHAR & PASHOCTAM
TeUMepaTYD 1 CKOPOCTEN 803X, KOTOPHE COSAOTCR MPATOSNSM CTJSMM, SXORGLMIMW & ODCTyNWBaEMyo (03) Wik pacowyio sony (P3)
nowewenua. 0Touy @ KypCosof pagoTe N0 KB CreayeT O50CHOSATS PACETON T, PaSWEps! i PASHELLEHHE SSHTUTALMOHHSLK PELIETOK Il AYTI
sosaysopacnpesenurenei.

MeToaura pacera s0sayx0pacTpeAenenks NOPOCHO WANOKeHa © CnpasOsKOR [11. ¢ 170-214] n y<eBro (14, C103-115: 4, c217.245]
TUTEDATYpe. B HACTORUX METOMMHSCIX YKaSIHHAX USAIOTCA MWL HATPAETEHH, N0 KOTOPSM CTEAYET MPOUSSECT PacHeT pacnpeaenena
50303 & NOMELeHH DI SBMOTIHEHK KYPCOSOF PACOTS:

IpHTOuH BO3AYX MOAROT & MOMELLEHHE, Ka NPIBHAO, TYPSYMEHTHSIM CTPYSMI, UNEOLINMK TENEPATYDY HIDKE WK BHILIS TEMNERATYPE!
50303 & STIX NOMELISHIEK, pHeHt PASEHTHE CTDYI OOHO CTECHEHO OTDaXSHHAUM NONELEHH. TaHE CTDYH HaSHEIIT HEWSOTEPMHHECKHMM 1
CrecHeHBIMM (HaCTHRBUIMICA)

ECnn i WCTeseKuA WS OTESPCTHS CTPJR WMEST Mapanfientie SeKTOPs CFOPOCTSH, Oa RETRETCA KOMMGKTHOR. KOMMGKTHSE CTDYW
O3pasyOTCa, HaNpHMEp, A HCTESeHNM epes pasnsnele ceTw (11, TaOR 8.1, TN 567 W MPATONNSE PeryMPyee peweTI THTa PP pn
napannensHo ycTaHoBNeKHeRK Kaniosw [11, 726 8.1, 18],

¥ BeepHBIX CTDyIi SSKTOpS CKOpOCTE NPH MCTENeHI COCTABART MEXAY COOH HEKOTOp yron. BeepHsie CTpy BpasyITCH seepHS
pewerkany PB KoncTpyxuim HUMCT [11, Ta6n. 8.1, . 20] u MpHTo-sii Tna PP C ¥aniosw, yCTarosnenwiy nog yrmom 90° [12, 7a6n. 8.1,1.21)

33Ky HEHHBIE TPy TpH KCTESEHM KANPASARISTCA N0 CTUPan.

TINOCKMMM CTRYSMM HaSHIERIOTCR CTPYH, BLTERAIOLIME 1S LUENEBHAHSIX OTBEPCTHIL.
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NOCKMMM CTPYAMY HASIBAIOTCA CTPYH, BLTEKAI0LIME HS LENEBUAHEIX OTBEPCTHE.

SAOHONEPHOCTH _ WSNGHEHNR NAPAMETPOR BOSAXA B STWX CTpym  pammee. Mlostouy CTPyW, oOpasosambie pamsmm
03YXOPCTDSAETHTENAMW, XaPaKTEPHSYIOTCA KOSGUENTAMN SaTYXEHIA CKOPOCTH W MaMeHesA Teuneparypsi [11. Tan 8. 10, Tatn. 14]

IpH A8HXeHN CTPYM B B03AYLUHOM MPOCTPHETEE NOMSLLEHHR EOSHIKRIOT STOPHSHSIE MOTOKM BOSAX, KOTOPHIE MOTYT HMETs MPOTHEONONOKAOE
70 CPaBHeHHIO C OCHOBHYI W MDA TOTOROM HaTpaENeKe. TaKHE OTORY HasHIE2IT OOPATHBINM.
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ICYET BEHTUIAILNOHHBIX CUCTEM

A3pouHaMn4eckm

BG0p Cevenus KAHANOS W OMPESNedMe ISPOMAUMSECKOTO COTPOTHENEHNR NPH ASWKENMN N0 HAM FOHAMLHOKWDYSNOTO SOSAXE
TIPOMSBOAATCH MO METOAKE, e OCBOEHKOil CTYASHTMM MpU MPOSKTWPOEAFUIN OGLICOSENHO ESHTUTIALA DAXAZHCRIK SAanW, MOSTOMY &
HACTOALUNK YKaS2HHEX OKa He WSNArACTCA. CRERYeT M YHECTS CTIAYIOLIME OCOSEHHOCTH OPSAETIENS PACKOA08 EOSAYXa, NEpEUELIAENOT0 0

sosayconpozozan
+ pacron cosayxa, noaaeaeworo kosanmarepow L, & £0sayxosoas, nnuasrcs Ha 10 % Gonbue Ly, (¢ yserom yresen), L, = 1.1y
© KOMUNECTSO PELIPIMEOHHOTD SOSAE WOKET 8 TedeHHe 033 WSMENATSCR OT HEKGTOROTO MIKCHANHOTD SHISEME 20 MM,

DELHP IO SOSAYOZ0R PRCCHITIE3STCR 13 AKCHHTE PICHOR:
* NepeS BBTAmAIS KaHATS PN HAVNUAN PELUPRYTILUN TAKKE TEPSNELI3ETEA NEPENENHOS FOMIECTE0 EaSAYXa: HakGaniisee npn Gy = 0

HaMeHELLEE NPH MIKCHHANEHOM PACXORE PELPHYTALI.
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10. BbiGOp BEHTUNALMOHHOIO 060pyOBaHUs

PaspasaTeieas MPOSKT KOWAMLHOHNPOSNHS BOSAYX3, CTYASHT AOTIKeH SOPATS KOATULMONED W OGOCHOBATS PACHETOM, KIKUMM CoRsm
OROTPES3 i KaWEpaH OpOLLEHR OF AOTeH GuiTs YKOUNMSKTOB3, 3 TaKe BOPATS SORNSHSE NOROTPEBITENH — AOSOAMHKH W BSHTUTATOPS:

~KOMRULUHOHED BHGHPAETCA 10 CrpaBosse [11] HAW HOPUATHEHEIN 1ITEPHANaN 10 MSESCTHOM MPOHSEORHTEREHOCTH

MeTomka noBG0pa Ceri MOROTPESa e OTAMGETCH O METORWNH NOATOPA KaNOpADEPOS. lakHsie O CERUHR MOROTPES3 KONANLHOHEPoS
PpHesgensl 8 nureparype [11] Tak e HSNOXeHa WETORHES NOAGOP HOPCYHOSHOR Kaveps.

B uHorosonansHeix cHeTewax KB ¢ A0BOAUMKMM U3 LUSKTDANSHOTD KOWAMLMOKEPa BOSAYX SSXOAT C NEDAMETPAMM, COOTBRTCTE/MOLMNM
COCTORH 870 MOCAE KaWEps: OOWEHYS, 3 & SOHaNEHSX A0BCAHHKAX ~ NOAOTPESAETCA A0 COOTEETCTEYIOUAX TENNEPaTYD MPHTOR3 fp;

B asywanansHe: cHCTewa KB BOSAYK C TeWNEPaTYPOF, KOTOPYIS OF MEST NOCTe KaMEPS OPOLIENKS 1, MOCTYNZET © KaHan OXNEXASHHORD

032)X2 U 4aNEE NOXET HATDETSCA & SEHTUNATOPE 1 8 BOSAYXOB0RE K3 1- 15 °C (1, =1, + 11,5 “C). B Kawane Tennoro sosayxa on fomen Oaims
ROROTPET & KaNoOpUEDEpE BTOPOTO N0A0TPEB A0 1, KOTOPaA OMPEASAFETES 3 CERYIOILET0 YpaBHeHH TeNNOs0rD Ganarca:

Lyt + Losglom = 3, Lngy
T

176 L ;- KonecTeo npuTosoro sosayxa s nowewern, ik

£ - TEUMEPATIPa MPHTORS COOTEETCTEOLLETD MONELEHHS, KOTOP3R PasHa TeUNePaTYPE CHECH OXTERSHHOTD W TETTOROM0 20333 (8
KYPCOOH PA0OTE AOTYEKRETCS He JHATHEATS HETMOTHOCTS CUSGHTENS, KOTOPS 3 NOTOREHIR S3APSTOND Ha TOXOR TENMOND ECRAYa “aLTHHo
POCRzeT o, M NOSTOMY BCETRA by » )

T o & KON CoRR THTOBOTO KOHANHOREDa BXORMT KOWDSTHSI SEHTHTATOP, © KYPCOBOR PABOTE HYHO TPOBSPHTS, OBECTENHT T
‘seHTURATOp KoHAULMOHEPa npi L, NoTpeBHoe Aasneite P, KOTOPOS pasHo:
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e (RU-+ ), (REB+Z), - cyumapnse norepn Aaencrun a jacTia cooTaercraes o npiTosHsn n B kavanos,

STAR, - cpunaprase norepm Aasnens 8 cesnRX KONLMONER H AOSORKEX, M2
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11. ABTOMaTHy4eCKOe perynupoBaHue MUKPOKITMMaTa NomeleHu|

11.1. 333244 CHCTEM JBTOMATHYECKOTO PeryNMpoBaHmsA

‘3agavei CHCTEN: JETOMATVNECKOTO PEYTUPOBIHIA ABTAETCA MOAISPAaNVE NFPAUETROR BHYTPEHHEIO BOSAYXA B SaAGHHSIX WHTEpBNaX Mpit
TIGGBEX WSMEHHTK NZPaMETPOR HAPYKHOTO BGSAYXE B TENMS, XOMOAHSIi U NEPEXORHSI NEPHOs! 072

KBk USBSCTHO, PeryposaHie HOYT GelTs Ka4ECTEeHHSI U KOTHeCTEHHBIM.

KOnisecTasHHOE PeryIUpOSIHHE SATINASTCR & MSEHSHHA KONWSECTER MDHTOSHOTD BO3A/Xa B SBHCHMOCTH OT WSEHSHHA Tenno- i
NBIOMSGLITKOR MOUEwISHA NP COXpaHEKIH NGPIMETROS MDHTOHHOTO S0SAYXa NOCTORHHGINN. OFHGKO KOTSECTESHHOS PETyTUBOSanWe TpesyeT
JCTPOCTEA TPONOSII KGED MOCTORHHOTO CTaTWSGCKOTD A3ENSHHS W BLSHE3ET HEYCTORMERIA PEXVI PACOTS BO3AXOSOI08 H BEHTMRSTOPa. B
CHCTenax KB HaUGONsLISe PACTPOCTPaHEHHE NOTYSHIO Ka4ECTESHHOS PeryTMposaHye.

KadecTsenros PeryIUpoSaNI SATIOSAETCR © TOM, TO NP WSMEHEWNH KOTAMECTS3 TeNa W SNATY. SHASTLUXCA & MOMEWESHN,
"MDOMSEQAHTCA COOTEETCTEYILLEE HSIIEHEHIE NaPANETPOB NPHTOSHOTD B0SAYXA MU COXPHEHNA HEHSUSHHOT S0 KOMYSCTE.
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11.2. PerynupoBaxue TeMnepaTypel BO3AYXa BHYTPM NOMelWeHM|

Ipi HSHeHerIM TENTONSSITKOR & MOWELISHKH HYXHO Tak HSIERHTS NapaUETPs! MPHTONHOT0 805y npk Gy
RowewenyM ocTanace nocroHHOI

npu , = const, Gy, = constu Q,20onst, t,Zconst.

onst, urobs Teuneparypa

ViSMeNenM 1, HOCTHTSTCR WaMeHSHHEM TETMIOGTERHA HaTPESATENEH W WSMSHERHEN COOTHOLIGHAR CUEINEGSHSLK KOTMNECTE S03aYXa
ASTOUSTHMECH STO OCYWECTENRETCA TyTel S0SIEHCTENS AITHKA TEWNEPATYpe, JCTAHOSIERHOD 5 MOUELISHNN W HACTPOEHHOTD K £, (4

wirepsansi 1)

B oavosoHansHeix cicremax KB AAT4K TeMNepaTypel B0336ICTEYET Ha KanOpHCGED CRLIMN STOPOFD MOROTPEsa (TpH Tex Crewax o8pasaT, 728
573 CeXLYE MpHHENSETES) TOsHeE AITHK BOSAECTEYET Ha MEXaNUSH, KOTOPBI MEHRET KOTSECTED W NZDaWSTS! TENROHOCHTENS, OASORMIOTD K
Cor BTOPOFD NOA0MDEBA (47 Ha CASOEHHSIE KNaNaN N0 SOSAYYY, YCTaHOBTENKSI NEPER CERUNEH). B SABHCHHOCTI OT NOTONEHHS CASOSHHORD
K7372Ha UERZETCH KOTHHSCTED E032)X3, MPOXORSISTO “ePes KaNOPHEED W MAWO Hero, Te. MEKSETCA TenTOOTAZ:a KanopHBEpa CexLy

B urorosoranseix cucremax KB ¢ AOBOZMIKAMW AQTWMXA TENTEPTYPa, YCTEHOEMSHHSE B KIXAOM KORAULMOHADYEMOM MOMELH,

PETYINDYIOT TENNOOTA2HY AOBOZKDS (KNOPUAEPOE), YCTZHOEIEHHSIX NEPEA COOTEETCTEY O NOMELSHHAN.

B MHOrO SonanuHux AEyKEANEHS CHCTEMaX KB AGTSHK TENNEDATIPHI, YCTAMOBTENME B KXAOM MOMSLEHMH, EOSASTCTEYIT 12
CleCHTETEHbe KNaNaNs, USMeNR MapaWETPS! TPHTOUHOTO BO3AYXa, MIORABIEUOTD B KIXA0S MOMELIEHHE MYTeM MIMEHEHMA COOTHOWEMIA or0

KOTIECTE 3 KaHETIO8 XOROHOTO 1 TeNOTD 033

B KOMGHHIPOBHHE CHOMaX AZTSHKN TeTEDATYPS: & MOMELLSHYN S0SASFCTEYIOT Ha PAOTY HATPEBTENA MECTHORD KOHAULIOHEPa.
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B KOMGHHMPOBAHHBX CXSMaX AT4WKN TEMNIEPATYP! B MIOMELISHIN BOSASHCTEYIOT Ha PaGOTY HATPESATENR MECTHOT KOHAMLINOKEPa.

B crewax KB, 13e pon A0B0AUUKOS & MMHES EDSHA BHIMONHAIGT CHCTRUE GTONNSHYS, ASTSMK TEMTEpaTYPE, YCTaroNexHeli & OAHOM
XapaKTEpHX NOMEWEH, PETyIMPYET PADOTY CeXL TOPOTD NOROTPES3, KaK & OHOSOHaNbHs CHCTewaX K. B APYTI MOUEWISHHSX & neTHi
epOA TeNNEPaTYPa He PENTUDYETCA, 3 YCTEHABTHEAETEA Kk Db & 33HCHMOCTH OT TEX YCMOBHE, KOTOPSIS EOSHUKAIOT B NOMLIEHU, FAE PaMSLEH
BTHK ORHAKD, JSHTIIER TO, ST TaKaR CHCTEMa MOKET MANSHATSCA, Kk G510 CKaSaHO Panee, TOTSFO MDA YCTIOSHH, 4TO TeNMIONSBIIN B0 Bcex
OMBLLEHIK MEHAIOTCA 0AHOPEWEHHO MPONOPLINORNSHO HaPYXHOH TEMNEPITYPe W TEWNEPaTYPa & MOMELISHWRK 3343Ha HHTEPEANOW. FakoE
PEYTIDOSAAHE MONT OKESATHCA BOTHE YAOBMETSODHTEMSHEN. B SMKI NepHO AZTWK, YCTaHORNEHHI & OZHOU NOELIEHM, YNPABRAeT
DaCOTON Cerw ETOPOTO NOAOTPESA, 3 AGTSMEN TUMGPATYPS. JCTIHOETEHME SO BCX MPOWN MOMSWSHARK, PETyIMPYIOT TETAOOTAZY
HarpesarensHsix MpHGOPOE.
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11.3. PerynupoBame BNaXHOCTM BOIAYXA BHYTPM NOMeLIEHHS

TIpi WSwEHeHYIA SIATOUSDBITHOS & NOWELISHHN HXHO WSNEHATS STATOCOREPaNHE TPHTOSHOTO EC3AyXa. 3TO aBTOMATHECH ocyUeCTEnseTcs
EOSEICTENEN AATINKZ ENZHHOCTH, YCTEHOETIHHOMO B MOUELISKW, H2 PACOTY KaMOPSI OPOLIGHIA WM APYTOf CERLNM KONAMLYOHEP, & KOTOPOIt
WeHASTCR BNaraCOREPXaHHE B0SAYXA NPH €70 0TPABOTIE.

[PasnsaIoT TP CTIOC053 PeryMpOBHH BNaTOCOIep NI MPHTOSHOTO S032yXa:

* peryTHpOBaFMe KaWEPOR OpOLIEHHS, KOTR3 HAPYXHBIA BOSAYX, (HIW €10 CHECS C YXOASLY) AOBORNTCA 8 MORPOT! KaWEpE A0 NaPIMETPOS,
GTIHSKVX K 13pMETPaN TS POCH TPHTOSHOTD B03AY (8 Texke KB TaK08 PeryTMpOaFe HaIHB2ETCS 10 TouKe Pocsl’)

* perynWposanie "ETOpoli PELYPRYNALYEI", KOTAa HGpyHI BOSAYX (WI 10 CUECH C YXORALYN) AOBOATCA B OPOCHTENEHOI Kaepe 70
TeNnEpaTyps! Gonee KHSKOR, el TeHNEPTYPa TOwKH POk MPHTOSHOFD B03Ayxa. T0cE STOTD oK CHEWHEASTCA © JXOZALMM SO3AVION & TaK0i
PONOpLM, STOG HOBZA Ciecs HHEN3 STATOCOREPXHE MDHTONHOTD SOSAY 3]

* perynuposae “0BAYEOM OPOCHTENEHOR Kaeps'. KOTR3 3CTs, HGPYHOTO SOSAYY ( WRK CUECS €10 C YXORRLINM) AOSONTCA & MORPOH
Kalepe A0 TENREPaTYPLI GoNee HUSKON, oM TeMMEDITYP3 MPHTOSHOTD EOSAYXA, 33TEM CHELIMBARTEA C HEOOPABOTaHHON S3CTLIO 03X,
PONYLLERHOTO 10 OTE0RHOMY KaHaRY MHMO HOKPOT KaHEPS! & TaKOH MPOMOPUK, HTODs! HOB35 CHECS HIENa STATOCOREPHIHHE NPHTOSHOTD
eosapea

(OHBKO 475 NHOIYX TOMELLEHH XEDIKTEPHO, 47O SaKHOGTS & X S3A342 SHANHTENSHSI HIYTEDEATON, 3 STATOHSLTIN C TexerHHew SpevieHi
e MEHRIOTCR WH WEHROTCR OWer HESHIMTENSHO W TDH DerTMPOBIHI STH WSUSHEHHEN WOXHO MpeHeCpes. TR MPATOWOTO S0
XaDaKTEpH © STOU Cysae d,, =COTIS 4 MOCTORNHER TOHKE POSS, 3 13T, NOCTORHH0S NOTOXenHe Tous . XaPaKTEpHSy ouleH COSTORNHE B052yXa
nocne kaweps opowiens (9 = 90...95 %, d, =d,)

w
iy = dg = ——; npid = const, IV = COn, G = corst vaeened = const
Gp
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Tennuii nepuon, /113 obecneseris nocrosncrsa Tossw O 8 Tenni NEPHOA & CHEMEX © OBHOH PELHPKIMALIET H MPANOTONKOR 53 Kauepo
OpOLIEHMR YCTaHASWEIOT ASTHK TEUTEPATYDS, KOTOpSI EOSASHCTEYET Ha CHECHTEN S0, MOAABEHOR & GOPCIHONHYO Kauepy. CHecHTens,
HEHAA CODTHOWHHE CUELMBASHSIX KOMMSECTE B0Rb, MPOLIEAWISH OORUTEHIO YCTaHOBK), W BORE, BSATON S NOBAOHE, SHEHSET Ha<ansHyio
TeNINEDaTyPy B0RS COOTSETCTEEHHO BOSHHKLMM YCTOBHAM.

Xononusii nepuoa. A oGecnesenHA NOCTORHGTEA T0sKM 0 B XONORHI MEPHOR AATK TETEPATYPS! OKHO YCTIHOBHTS He 53 KaepOH
opouseHa, a & NoAZone. KaCTPOWE 10 Ha TENNEPATYPY S0 & NOAA0HE. OBSRCHAETCA 37O TEW, 4T & XGMORHE NEPHOR NPHINERAETCR AAHASATHE
Rpouece, Mo onpeaenikos Hanpaenenwe & 1-d-UGZDANE. Sepes 03Ky TOWY UaKHO MPOSSCTH TONBKO ogi agnaSaTH npaueec (/ =
COMSt), MosToMy oW MOCTORMHO ToHKE & TexcHIHE XOTIOBHOTO NEPHORA KOHHaR TEWNEPATYPa E0R3 B MOBAONE £, AQTKHG GeIs NoCToRMHOR. Tak
Kax AaTK TEUnSpaTYPL, YoTaHOBNGHH © Soe Mye W GCTDSE PEANPYET Ha SCE MSEHEHIR, TO PAUORANLHES TR 37O BOSORHO
JeTanasMEaTs o10 He & SOSAYLNOR cpege, 2 & S0z,

B MpAMGTOHOf Cxeme OTPABOTIN B03AYXA YKaSAHHSI AT S0SRGACTEYET Ha FanopHOEp NEPEOFD ROAOMDESa TaKHM OGPaIOM, 4TO TOuKN,
CoOTESTCTEyoWME COCTOSKHAM B032yXa NOCTe KAIOPHTDEPa NEPEOTD MOAOTESA (NePEUEHHSIE § TESEHHE XOMOAHOMD NePHORa), NEKaT N aaHasaTe

J§F =const

B cxewe ¢ 02O pewNpHyMALISH AT MK B0SAECTEYeT SHa%ane Ha KaNOpHBEp NepEoro MORorpesa npk nocToskHow cootrowerik G, /G, @

KOra3 KaNOpHep OTKTIOSaETCR, - 3 COTONPOSaNHLIS HEFAY COBOH TaNaHS, YCTAHOTEHHE 13 KZHaTE KAPYHOT0 ECSAYY2 W PeLHPRYTALCHHOM
Kanane. Tar OGpasON. & STOR Cxekie PEryTUPOSaHHE OCJLLECTENSETC CHA<ATa JHEHBLIHHEH HaTP3K KaTOpHDED3 (TPH NOBBLLEHH HaPYHHOR
TeUNEDaTYPSI). 2 SaTeM COOTHOHHEN PELHPIAAONHOTD 1 HapyOr0 e0saysa npn (G, + Gy = CONST

Comst KaRODHDED OTKTIoNEETEA. HasWHas ¢ STO TOu, HYKHO NEDEXORHTS Ha MeTHHI

pw nonaxern Kapyxwo Tosn wa aanatate J

ey PABOTS! KOMAULNONEP3, T OCYILECTBNATS NOTMTPOTHLIA MPOLECE B KaHEPE OPOLEHHS, MAISHSS XOMOANTHYIO OCTaH0BKy. ORHaK CreayeT
WETS B BHAY, NTO M KOHAMMOHYPOBaHIK EOSAYXa & IDAXAZKCHNK SAZMUAX EOSUOKHO MPHGHEHHE MEPEXOZHOTO pexuna. [vn neperoiord
Dexva XapaKTEDHO MpHEHENHE 2IAOATHOTD TPOUECEa. (k3K SHIOR) W OTHTIOSEHHE KaOpHTDEPa NepE0ro nogorpesa (kax netou) Toua 0 o

nepexomnei nepnon mnasaer weay Towaun 07 n 0%, Peryuposarne TenmepaTyps  EnaxHoCTH © SToT NepHOR & NoWEwEHHH oCyUECTENRETER
ASTVHKGN TEMNEPATYPHI W AGTWWKOM BNIXHOCTH, YCTAHOBEHWBMM B NOMSUSHNA W HACTPOGHHMM Ha WkTepsan Temneparyp (t X ) u
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TEpSaN ENEXHOCTA 3TH AGTWAI DeTyIMpyIST PaDOTy KGIOPHGEPOS STOPOO MOZOTPESA TAK, NTO TOWKN, CODTESTCTEYIOLINE. COCTORMHAM
oHYTPERHE0 S03A/13, NEKAT & 338aHHOR OBNACTH NADAUETPOB SHYTPEHHETD EOSAE

B HOTO3OHAMEHBIX CHCTEMAX, KaK MPABWTIO, HIKAKVX OCOBEHHOCTEIi PEIYMPOBHI BNAXHOCTI B CPIEHEHII C OAHOSOHAMSHEIM CHCTEN AN

i p23pacOTEe aBTOMATHECKOrD PeryTHpOSaKHA CHETek KB MDH KYPEOROM MPOSKTPOS3HHM CTYISHT AGTKerH PaSP3COTaTS TEXHOTOTIHECKYI
CXeMY PEryTUPOSaHS, Te. JKa3ATs Ha CXEe YCHOBHAMI OBOSHALEHUAUM MECTa JCTRAOBKN ASTAHKOR W CERGH WX C TOMI UCTORHITEREHSIM
MexamHSHMY, DIBOTOR FOTOpED STH AN YTPIERRET UcnaTHTENs e WexamSS WOXHO oBoswawrs M. 1y 1A

B noscrTensiof sanvcre va I-d-UQZPIIE oM G5 WaOSPaNEHS! SoHS PACHETHENX NGPAMETPOS EHYTEHHETO I HIpYXHOTO BOSAYa
TPOUECGS! PeryTMPOBaHA PACOTS TeX WA WL CENL TP PACHETHESX 1 MDOWEKYTO-HX N3PINETPX HaPYKHOTO BOSAYXG.
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Tutepatypa

Ocxoswan.

Ananises B.A. CHCTENS EGHTUTIALU 1 KOHANLMOHPOSHIS S03YXa. (y4eb. nocoSue/Anarses B.A. Banyesa B.M., Mypawro B.M1. - Hosas

Pea, — M- Espokmunar, 2008, - 504c. un. — (BMGTWOTEKa KnuaTexska). - ISBN 5-84836-171.0 fo nep - 1275. 00

2 BenTunGUS, KONBHUNOMMPOSINHE W OWHCTR SO3AYYa Ha MPEATDARTHSX MMLISSOR MPOSIINEHHOCTH - yeD. nocobie Ana 8y308 | EA
Wronuar [u ap ] oA pea. E A. Wromsawa. — 2-¢ sa, uerp. n Aon. — M.: ACB, 2007.- 632c.n.— BuEnorp. & kavane K.— ISBN 976.5-

93083-522.5.

Hononwuensras:

3. Borocnoaciwi B.H. Otonnerme u sewTunaw. HacTs . BewTunsuws. — M.: Crpoiinsaar, 1976, - 439 ¢
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'S Koropin O 5. Crasnusni 111, Kporchensn 5. ” KOWAMLHORNDOSaHIE B0)Xa 8 HOTOSTeix sganua - M. CTpofiuagar, 1981-305 ¢

5. KoKopit O.51. YCTaHOSKI KOHAMLUMOHMPOBKA 803312, - M. MawmsocTpoeswe, 1970.- 293 .
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207¢.
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Mpunoxexue 1. BapuaHTbl U GNaHKK 3ajaHui, NNaHbl 3a4aHui Ansa KN

Pacuer NpousBoAMTCA ToneKo () AN PacdeTHBIX NoMewEH
nnawe spars.

3aMus, He OOPAULR SHUMIHMS Ha BCe OCTATGHBIE MOMEWEHHS Ha

Tabmuys 1. a8

1 Amec oo 2e % 2w - 1 wr
2 sman  m w0 20 sl 1 E— 2 wmra a7
3 mbe  m  em 22 st s e e 31 1w T8 2
4 e m om 25w 1 P 2 om0 ss 2
5 maamwe % w0 214 44 33 = zs 3 wew 35
6 Bowma 4 w0 211 %2 1 a1 s sz w7 an 2
7 Bpowx  m w0 242 w23 33 @ 23 57 wew® 31 e
5 Eawowser s o 27 et 4 a5 s 52 mew 40 2
o Ewceic & w0 23 e 1 a3 2 m3ae as 25
1 veacsw w0 22 498 28 2 ms 3 wew 39 2w




image30.png
Mpunoxexne 2
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Xapskmepucmuxs konduuonepos KTLE (KTL2A)
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BeepeHue

HacTOsupe yKasaHuR 0 KYPCOBOMY MDOSKTHPOSAMMO KOKAMLUOMPOB3HIS BOSAYXa PaSPACOTAHO & COOTSETCTEMA © MPOTPaNMOF Kypca
KOMQUUHOHWDOSaHHE BOSAYXa U XONOAOGHACHKEHWE' AN CTYASHTOR CReuWansHocTH 270108 cTenOrasoCKaGHeHWS W SeATWIALNAS fopHO-
crpouTensroro darymeTeTa

B K333 KPATFO CHCTENATHSHDOSAN UATEpHAN, HEOTXOAMNT AR BHTONHEHHA KYPCOSOT0 MDOSKT 0 FOHAMLIHOKHPOSIHIIO MAKPOKTHHATS,

KYPCOBOH MpOBKT AENAETCR SaCTHO KOUTMEKCHOTO MPOBKTa 10 BEHTWRSLUAK TPEXAGHCKOTD 33anWs. COMACHO S3AAMWIO Ha KYPCOBDi MPOSKT.
CTyAeNT AOmXeN AN OAHOTO WIW HECKOTBNIX MONEWENH AT KOTODHX © KYPCOSOM MPOEKTE SATPOSKTUPOEANA OOLIEODNENHaR SSHTUTALNS,
Da3pA0OTTS ORHOSORNEHYIO T KHOTOSOHATSHYIO CHETEH) KOKIMUHORKPOBIHHS SOSAYYa.

1B A3HHAIX METORUECKIX YKE3ZHAX YASTASTOR SHEHUE MWL OCODSHHOCTAN NOGKTHPOBHI KOHAYLUNOHMPOBIHAR SOSAYX N0 CPRBHEHHO ©
055407 0BLLEOGHERHOT BeHTUTSLI, KOTOPSE WIS MECTO i P3SpaCOTHE CIEAy I EOMpOcos

+ BHIGOD ACHETHEX NBDAMETPOS SHYTREHHETO i KaPYKHOFO B03AYXE:
+ pacuer sosayo0Buena nouewen

+ pacuer pacTpeaeneH A S03AYXa B NOMELISHH,

+ pacuer npouieccos 05paCOTIH B03AYX:

* Pa3paBOTIa CXENB AETOMITECKOTO PEryPOBAIR CHCTeMS! KORAVLIOHMPOBZHIAA BOSAYKa.

Mo 2Py BOMPOGN, & SGCTHOCTH, N0 S0NPOCM KOHCTPYWPOBIHA W A3POZMHIMINECKOTO PACYETa CHCTEM CTGAYET PYKOBGACTEORATSCH
MSTOANMECKHIMN YKZSGHHSMM N0 BEHTHASLUN TDIKATHEROT0 SATHHE.
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1. O6wme nonoxeHus

B MpAKTUKe NPOEKTHPOBHI SEHTHAALI NOMSULEHI OCHOSKSIMM GTUSUANY KORZMLMORHOSAHIR BG3AYXA 0T OCHNHO BSHTHRALIN RENAETCH
Soniee CTPO0E NOAAEPXaHIe 3232HHBX NZPAIETPOE MMKPOKTHMZTS M WHCTOTS BOSAYKa.

TaK Ka KORAWUHOAMPOBaHE B0S3¥a TPEGJET GONEE AOPOTOTO SSHTHTALIONHOTD OBOPYAOBZHS 1 CHCTEN ETOUSTHSECKOTO PETyTHPOSaHIS 0
Cpaseno C ODIEODHENHO BEMTARGUNER, STO MpAUSHERHE & NPOSKTe AOTKHO CuT> OBOCHOBaWO. B cooTeTcTEMM co I 60 133302012
KOHZMLIUOHPOB3HIE EOSAYXa CreAYeT TPHKNMATS:

* ATA oSecnedens MapAETPOR MMIDOKTMMITA W MCTOTH EGSAyXa, TPEGSMSX ATA TEXHOTOIMECKOMD MOLECCA MO S3AaMO K3
POEKTPOBHHE: NPH SKOHOUHHECKOM OBOCHOSaHIW MW & COOTBETCTENH C TPESOBaHHSHN CTIOWaNEHBIX HOPHATHENSD: AOFYMENTOS:

* AR obecneseny NaPANSTROS MMKPOKTHMTA & MPEASNEX ONTHMATHSIX HOPH (SCEX W OTAETbHslX NaPAMETPOS) N0 SIAAMIG K2
npoextuposare;

* ann oBecneveri HEOGKOAMMBX NaPIMETPOR MMKPOKTNITA & MPEAENaX AOTYCTUNIIX HOPH, KOTAA OH HE NOTYT BbiTb oBecreers
eHTUnAMe & TeNTIi NEDHOA 023 GeS MPHNEHHIS HCKYCCTESHHOTD OXTEXASHIS EOSAYHa.

 KOMAUHOHMPOBa~HE GHTOESIMM KOHAULHOHERaUI AONYCFAETCH MPSAYCaTPHEATS (TpH OGOCHOBaFHM) B OTAENSHEX TOMSLISHI. B paiionaX o
PaCHETHOR TeMNEPaTyPO HApYHOTO 2032 25°C W Ssie (1APAMETPS B). KOWAMLHONIPOSHAE NaDAUETPOS LHKPOKTHIATa, ODeCTesvEaoUEE
ONTHHaRHSIE NEDAMETpE! BHYTPEHHEO SO3AYXa, YETaHORNEHHIS CaHIITaPHSIMM HOPIaNM, MDHKETO HISHEATs KOMBOPTHEIMA.

TEXHOMOTUMECKMMM  HaSHB2T KOKNWOHUPOBIKME  BOSAYY, ODECTEwWSIOEE NaPAUETPEl BHTPSHNSTO SOSIJXa, YCTaHOBMEHHEE
TPEG0BaHMAMM TEXHOMOTMYECKORD NPOLECCa.
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2. BbiGOp pacyeTHbIX apaMeTpPOB BHYTPEHHEro U HapyXHOTO BO3flyXa

IapaETpH! BHyTDEHHEFO B03AYXE MPHHHNAIOTCR B SASHCHMOCTH OT HaSHAEHHA KORAVLIAOHHPORAHUR BOSAYXa.

MM TEXHOTOIYISECKOM KOHMUMORHPOBZHHI — 10 SALIHHD TEXHOROTOE:
+ PpM KoMGDOPTHOM - OTUMANEHeIe & CooTEeTETEM € FOCTow 6] M G 12]

OnTHIaRLHeie HETEOPONONSECkE YOO SHYTPH NOWELEHHT (8 oBCAKHEaSWOT Sore) SaARITCS Hopwaw [12] wiTepsanon senwi. Mpn
Onpeaenenu TeNNOSOrO CaNanca  MOTDESHOTO SOSAYX0OCHERa 53 PICHETHLIE TENNEDATIPY  OTHOCHTETLHIO ERGKHOCTS SOSAXA CreRyeT
PHHUIETS A% TENROTO MEPHOA 1033 MaKCHMATISHSIE # A7 XOMOZHOO NEPHORS MHHHMATISHLIE U3 OTTHHAREHESX HODH

B Tennuii nepnoa 1022 pesKan pasHHLA NEXAy TEMTEDATYPOI! BHYTPEKHETO i HAPESHOTD EOSAYXa BHISHIBAST AUCIOMGBOPTHOE CAUONYECTEME
e71058Ka W MOKET MDABECTH K ADOCTYAHSIM SaCoNesaHHAw. [103TOMY B MECTHOCTR C PACHETHOf TeUNepaTypOil HapyKHOTD BGSAYX2 8 TenTeih nepHoR
083 1o napaueTpau 5 30°C  Gonee TENNEPaTYPY EO3AYXA & NOMSUEHY CTERYST NpHHAIETS Ha 0.4°C sbie ykasakHoi 8 [OCT 30484 n [OCT
12.1.005 13 KaXasii 1PaAYC MPSEBILICHYA TENEPTYPbl HAPYXHOFO BOSAYXA CEEPX TeMMEpaTyps! 30°C, YBENMMIIEA TAKKE COOTESTCTBEHHO CKOPOCTS
Bewversa S053pa Ha 0.1 WIC Ha KaXIMA (PIAYC MSSSILENHS TEMNEPATPEl HIPYHOD BOSAY. MTpH STOU CKOPOCTS ASKXEHNS S03YXa &
POMBLLSHIRX & yKasaHHAIX YCROBMAX AOMXHa T He Gonee 0.5 . PacIeTHsle NADaMETPEI SHYTPEHHETO BOSAYXa NPHHAMEITCA N0 [5] WA o
[Mprnoxerno 2] werogusecn yxasarni

IapaUETpel MAKPORTHIETS Wk O WS NADAETPOS AONJCKASTCA MPHHWATS © NPSAENaX AONYCTANELX HOPH SHECTO OTTHWAREHSIX TDH
CornacoaH C OpraKau TOCCaHAMMAHZA30pa POCCHN H MO S3A3HNG SaKZMKD

PackeTibie MapawieTDsl HaPYXHOMD BO3AYXE ANA KTeiX, OBLIECTACHHE, AMAHWCTDATHEHO-CHTOBSIX W NPOWSSOACTESHHSX NOMELIEHM:
cornactio . 5.10 CT1 60,1330 2012 ceayer npuHAaT:

NapaNETPs B — A7 CHCTEW OTONNeNMS, BENTUAAMN W SOSAYLIHOTO AYLMPOBaKWA ATA XOTOBHOTO NePHORA OR, 3 Taike AN/ CiCTEN!
KOHAHLUOHHPOSaHIE AR TENROTO W XONOZHOTD NEPHOA0E TOA2.

"Packeruie napaueTps HApHOT B03AYXa NpHHANZIOTCR 10 [14]
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3. Tennoso# GanaHc nomeweHNiA

Ipi TPOSKTHPOSaHIM KOHAMUHORHPOB M BGSAYXa B TeNTIOB0f GaNanc, COCTaBersli NP PACETe 0TSO SSHTUTALAA STVX NOUELEHHT,
creayer aecTH creayoue KoppexTHES:

© TeRTONOCTYNREHIS OT CONHEwOH PATHAN SEPEs OCTEKTENHE, PACCHTHEAIOTCS aHANOIVEHO KaK i © KYPCOBON POBKTE N0 BSHTHMALIM
FPEKAGHCKOT 332H (cH. METOR, YKaS2HIA <PCHET BPEAHOCTEIi) , TOTBKO YEETUAHE I W K2 BCINHHY.

F
%)
By

e F| Ry - COOTEETCToEHH0 101422 1 TEPHMECKOE CONPOTHEEHHE OCTEKNEHHS:

+ MOCTyTREN o7 Comses0f PAAVALYI 4EDES TORPEITH (T NORPAITHE GCHEPARHOS) ONPERETITS 1O Tot X6 WETORUE, 470 1 8 KYPE0saM
DOEKTE 10 BHTHSIN IDaKAIHCKOF0 393HHA, HSHEHHS & COOTESTCTENM  HSMEHEHHEM PACHETHED TEWDEPITYD T,

+ TONMONOCTYMNGHHS G WCKCETEGHOTD OCSGLLGHS, OT TEXHOTOTWSECKORD OOPYAOS3HUR W OF OETHEAILIH TOPASEH AL PACCHUTaTS
2HaTonI0, K3k 1 & FYPCOEOM TPOSKTE 10 SCHTHTALYM PXRAHCROTD SAaHIS

+ TennaBsiAEneNHS 0T M0ASH OTPEAETHTS N0 Tol e HTORNKE, “TO 1 © KYPCOSOM TPOSKTE 10 SCHTMTALHN TPaXASHCIOTO S3HHS, KO TpH
HOBLX SHEMCHH , A7 TERROFD W YOTORHOTO NEPHORO MoA3.

+ 6 Temn0s0is GanaKc BT TETTONOTEpH 46pES KA N OTPEKACHHS

TennonoTepy uepes HapyHisie OTPAXASHA PACCWITHIEAIOTER M0 MSTONKE, OCEOSHHOH CTYASKTOM MPH TPOEKTHPOBFIN OTOTEHWA SAZHIS.
Tak K3K & NOMELISHNSX © KOAMUHORHPOSIHHSH EOSAJX3, KaK NPASHIO, OCYUECTENRETCS HCK/COTBEHHOE MPSBHLIEHHE BHTENM MOl MPHTOROM
(MOATOP), NOTEDA TeNNa Ha WAGMISTPAUMO HAPYKHOTO EOSAYY3 MOKMO He JSWTSEATs BRGfOBNAENEHAR 5 MOueWSHAM Tacke cneayer
CHOPPEATHDOBATS © JHETOM SHEHEHA PACHeTHOR TEUNEpaTypS: BHyTPEHHerD E03ya.
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4. BbiGop cXeMbl LIEHTPanbHOr0 KOHAWLMOHNPOBaHNSA BO3AyXa

KOMH8CTB0 ROTPEGHORD MPHTOSHOTD 0372 B KOATULIAOHHPYENX NOUELISHSX, S3BHCHT O WSO B HIX SPEAHOCTEN, WX KOTWHeCTS3, 2
TaKKe O MPHAATLIX NZPIMETROR EHYTPEHED W MPITONHOTD BG3AyXa. [12paNETPSI e MPUTGNHOTD EG3:YXa ONPSASMAIOTCA XapaXTEPOM NOMeLIEHI,
HECTON 03 80372, 3 TAKYE MPAHATOR CXEUO KOMTULIHOHHDO W 20322 (KE).

o pHHUANY PACTONCHEHI KOMAULMONEPa 1O OTHOWSHH K OBCYXHEASHOMY TOMELIENHO CHCTENS! KOHIMLMONDOSIHIS ASTATCR 12
WecTHbie, yerTpansrele  KOUBHAHDOBaHE

Mlpwn yerpoiicree KB B saaHwnx  GOMbMM \WICTOM KOHAWMORMPJEUSX MOWELLEH MW SiGope. cncTeus KB HeoSXoauMo yuuTsisars
DaSTIME TENNOBLK PEXUMOD © OTAENEHEX MOUGLISHNRK. Pasniali TEnOB0 e (Te. PaSTNHEE TeNoBkie WIBHTIN 1 X HSMEHSHYE B0
Spewer) B03HUKaST BCTACTENE HEORMMAKOBOTO PACTIONOKEHUS MOMEUIEHHA OTHOCHTENbHO CTOPOR CBSTa, PaSTHHHOT HNTEHCHEHOCTH COHEHHO:
DaAMALM 1 DIATHHEX BHYTPEHHIIX WCTOSHHIKOR TENTO- W ENGFOBSIACNSHAN (7. TETMOBNENHOCTHES NPOLSCCH, CaUONPOHIEONEHO SOSHHKEIOLNE &
KEKIOM NOMSLIEHVIA, aLUE BCSTO HEQAUNKIKOESI HE TOKO & TENERWE 033, HO A MPH PACHETHELX HZpy X METEOpOMOriecKk ycrossy). B
SToM Gya HYHO AT KZIKAOTO NOWELLEHA MPEAYCHOTPETS cB0r0 CHcTeny KE.

Ty PeLeHew AT OHOBPEMEHHOTO KOHZMLUOHPOBIHYA EGSYXa HECKOMSKIX MIOWLUEHUIi C WCTOISSOBIHHEN OAHOTD KORAULMONEDa
SBRSTCR MpHHSHEHHE LSHTANEHSLX LHOTOSOHATEHSLX CHCTEN, KOTOPIE MOFyT ODECTEHEATS & MOMSLEHHEX KaK OTHAKOBSE, T3k W PasTHLHEE
TaP3ETPS: HESIBHCHIMO OT PaSTHSHSX BHyTEHHI M BHELIHIX JCTOBHA. MHOIOSOHATBHSIE CHETEHS: MOTYT G5 CREAJIoLI BH10S

CHCTeMbI © WSMEHEHWSM KOTMHECTS NOJABIEOTO BOSAYXa. DML PaCOTSI CHCTEN! SaKTIOHIETCA B TOM, STO M MSMeHeNM
TeNINEDATYPS! EC3AYXA B KOHAMLIOHPYENON MOVELIEKHI YCTaHOSENHSI Tal PEryASTOP TeANEDaTyPel HSHEHSET KOTHSECTED NOA3EASHOND 0322
HeqoCTaTRauk TaKOi CHCTENb REMZETCA HEODHOMMOCTS MPHMEHSHMS TPOMOSIAN Kauep MOCTORHOTO CTATWNECKOTD AZEnewrs, 3 Tavke
HeCTaCLLI 23pOMHaUHSECKH PEXHI PABOT CHOTEN S033¥080308. TP TaK0F cHCTewe K3

Ly, # CONSt, Ay = CONSH, by, = cOMSE, dy = d,
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A€ Lpp, »Gpp, - TEMNEPATYPA W BNAOCOAEPKAHME NPUTOLUHOTO BO3AYXA NOMELLEHMN, °C, Fikr;

Ly, - vonnecTED npuTouHor0 Bosayxa AnA pacueTHEK MoweweHH, U/

R ————
(OBasarenHIs YonOSHEN TpHMSHEN TOF CHETEMS! ABTASTCR 3333 OTHOCHTESHOT ENGXHOCTH SGSAXa EHYTPH ROUELSHH WHTEpEanoM
(s SO, (). PacieTme TOUNEPaTIPa SH/TPERHETO SCSAPA © KONBMLHOWPYCHSX MOMGUICKASX oW STOM AOTRHS GHTS NpHIHEDHO

omuarOBBI () 554y % e 5 L)

‘CHCTeMSI ¢ NOROTPEBOM WA AOCXNAXACHMEH MPHTONHOTO BOSAYXa C MOMOLILIO SOHaNHEIX AQBOAUAKOS. [Tpi Ta¥oli cncree KE:

const, by, -~ Ayt *

I,

- 2const, dy =4, by # oty

(OGASaTen s YCTOBHOM NPHIEHEHHR STOF CHCTEN FBTRETCS S3AaHHE OTHOSHTENHOR ENFKHOCTH BOS31Xa SHyTPH NOELSHH HHTepaanow
(@ S, S (). PacHeTHIE ToMREPaTYPS! SHYTPERHETO 8032 TPH STOM WOTYT G5l A7 KONALHOHHDY S TOUELISHH KaK ORHHAKOBEN
Tk pasn.
loyXKamatHsle CHCTeMSI, 3 KOTOPS 8033 1033STCR 10 42§ S03450B033M (R0 CAHOMY -XOMORHSIE BOS3y. 10 ApyTowy - Tenm) Mepea
SnyCron S03axa & MoweUEHHE TN  XORORHSIE BOSAYX CELIWESITCA © CHEWTIHOM CHEGHTETE & HYXHKOM ATA AZHHOTO MOUCLISHHR
COOTHOLIEHM TP MOCTORHOM CYMINaPHOM KOTINECTSE MPHTONHOTD co3ayxa (
on crunap pTosworo sosayxa ( Ly,
JE08HR HSMEHEHIR TPHTOSHOTO W By TPEHHETD S03aXa Tame 2, 4T0 H © TPERBIAYLISH CHETEME.

Lygg + L= Ot ). mpw vaxo wworosonanswoi cucrewe

KOMOMHMPOBaHHSIE CUCTENbI, TpH KOTOPSLX: 3 KOMZULIAOHWDYENSIE MOMELIEHAR NO33TCS HapyH EOSAY OT LSHTDANEHSIX KOHAMUHOREPOS.
2 05paCOTHa PEUMPKYALMORKOT B031X2 TPORSEORUTCS © MECTHSIX KOMAULHONEPAX — AOSORHMKEX (TDSHNYLISCTESHHO SKEKUHOMHEX THa KHE:
YO,84 1 KH3-Y1,2). Tafe CHCTMs! HeKOTODSINH SETOPaW HASSBIIOTCH BOA0SOSA LB

Ipyrwe cncrems: (ou. 15, 11].




