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Pacuer noxasarenchi paspaGoTin OIHOPOAHOO TLIACTA W OCHOBE MOACTH ABYXGamNoH
UATPANNE A1 KECTIOTO BOXONATIOPHOFD peAuMa (ILN0CKOPAXHANHOE ABMKeHHeE): MeTol.
ykes. / B.A.Onsxoscxaz; Camap. Toc. Texs. yu-T. Camapa, 2006. 48 ¢

PACeMOTPEHE! MOZETs HOTIOPIIHEBOTO RHITECHCHHS HeTH BOZON 1 Ha ee OCHOBE — MeTOlH-
Ka pacueTa BaXHeHIIX TEXHOTOTHIECKHX TIOKASATENEH pa3paGOTKH TUIACTa MpH IIOWAHON ce-
MHTOWE4HON CXeMe pacTonoXenns ckBaKuH. LLIMpOKo HCTIONBIOBAHBI MIOHATHA 1 3AKOHE! TIOM3eM~
HOMf THAPOMEXAHHKH, CTYKALLke TeOpeTHYCCKON Ga30H MORENHpORANHS (HISTPAIHOHKEX IO~
LECCOB, B YACTHOCTH, TIPOLIECCOB COBMECTHON QHTTPALIH ZIBYX HECMIIHBAIOMIXCA ITKOCTH.
Jla mpuMep peleHHs THIOBOH 3a]akH, NPH3BAHHELA MOMOYE CTY/IHTY OBJIANETS NPAKTHYECKHMH
HABHIKANH PACYETA XapAKTEPHOTHK TIOTOKA H TIOKA3ATeleli paspacoTRh.

MeTomHCCKHE YKa3aHHS! PEKOMEAYIOTCA MUIs CTYACHTOB MOGOH JOpME! 0By SeHHA crew-
answocrn 130503 (wanpasnenne 630700 Hedprerazomoe Aen0»). MaonenHbii waTepHa MoxeT
GHITh MOTe3eH TIPH BHINOTHEHHH AHNIOMHEIX PAGOT.

Hn. 11. Ta6x. . BuGHHOrp.: 6 Hass.

TIeSaTaeToR 10 PEIICHHIO PEAAKIIHORHO-H3MATEECKOTO COBETa
CaMApEKOTO TOCYIAPCTBEHHONO TEXHHYECKOTO YHHBEPCHTETa




[image: image3.png]PaspaboTka JOGOTO HETAHOrO MECTOPOXAEHHS XapAKTEPHIYETCS KOMHHECT-
BEHHBIMH NOKA3ATE/IMH, TAKHMH Kak A06b1Ma HEQTH, BOXBI H XHUAKOCTH, AOHTH H
OBBOMHEHHOCTS MPOMYKUWH, HeQTeoTAaua, pacpeneNienne (Tepenan) AABIEHUA B
nnacte 1 T4, [J1 CHEUHATHCTa, JaHUMAIOWIEr0Cs PacveToM paspaboTKH HedTAHOro
MECTOPO/ICHUS, BAXHO YMETh C BHICOKOH TOTHOCTSIO MPOTHOSHPOBATH AMHAMHKY
ToKa3aTeNei Kax pH 3a/IaHHOM CHCTEME H TeXHOJIOTHH PaspaGoTKH, TaK H C YHETOM
BOIMOXHBIX H3MEHEHHH.

Bce nokasarenu, NpHCYIIHE JAHHOMN TEXHONOTHH H3BNEYEHHs HeTH NPH faH-
HOM CHCTeMe paspaGOTKH MECTOPOIKIICHHS, BIAHMOCBA3AHbL. ECTH OMIHH H3 HEX 3a-
KAHB, TO APYFHE NOMKHBI GBITh PACCUNTAHB, CHCTEMA PACHETHBIX 3ABHCAMOCTEH B
OGA3ATENLHOM MOPSIKE YIMTEIBACT 0COGERHOCTH TPOMCKOAIIAX B HEAPAX BHLT-
pauHOHHBIX mpouecco. [Tocnennue, B CBOK ouepenb, oGYCNOBIEHBI CBOHCTBAMH
FOPHBIX [IOPOJL ¥ HACKILIAIOLIKX KX (IIIOHI0B.

Kak NpaBAo, MO JGHHBIM TEONOTO-reo(MINUECKHX M THAPORUHAMHYECKAX
HCCTIeIOBaHNIE TIOMYAIOT BECkMa ECTPYIO KaPTHHY MECTOPOXACHHS, KOTOPYIO Cle-
AYET YTIOPAIOUHTS, BHACIHE [IaBHbIE 0COBEHHOCTH HETAHBIX MIIACTOB U OXapaKTe-
PH308aB X KOMMHECTBEHHO. IKEIMH ClIOBaMH, TPEBYETCA CO3MaTh HADOIMHAMHYE-
CKYIO (MATEMATHUECKYIO) MOTENb PA3PAGOTKH, MOIBONAIOMYIO PACHETHEIM TyTeM
ONpenenaTL MOKa3aTen paspabOTKN MECTOPOKICHHA  OLGHMBATH HX dexTuB-
HOCTE.

Morents paspaoTKH BICTIOHAET B ce6 MOfelh LIACTA i MOXETs POIecca Bbi-
Tecuenna. OB MOMIeNH BCera OG/IEUEHE! B MATEMATHUECKYIO DOPMY, T.¢. XapaKTe-
PU3YIOTCS ONPEAENEHHBIMH MaTEMaTHYeCKUMH COOTHOWeHMAMH, Kak moGas apyras
MaTeMaTH4ecKas MOJeNb, OHH OCHOBAHbI Ha YNPOUIEHHU (MAEalnH3aUiK) pealbHOro
COCTOSHMA HJIH NPOIECCa, YTO MOSBOMAET CO3LATh METONMKM PACYETa, YHTHIBAIO-
LIKE TONBKO OCHOBHBIE HPHeKTSI.

Tunst modeneii nnacmos

Moierb 1aCTa CIEMyeT OTIUUATH OT ero PACYETHON CXeMBl, KOTOPas YUHTEI-
BACT TOTBKO FEOMCTPHACCKYIO (bOpMY NiacTa. HanpHMep, MOTESIO TIACTa MOXET
6515 CIONCTO-HEORHOPORKBIE MTACT. B pacteTHOf e CXeMe MIACT MOXCT GbiTo
RPeIICTABACH Kak MAGCT KPYToBofi GOpMB, N0M0C00BpAsHBIH IIACT 1M 0GOS Cove-
‘TaKe MPOCTEHIINX TCOMETPHUECKHX GOPM.
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leTepMUBHMpOBAHHbIE MOJIENH — 3TO TAKWe MOAEIH, B KOTOPEIX CTDEMATCH
BOCTIPOM3BECTH KAK MOXKHO TOUHee (haKTHYeCKOe CTPOEHHE 1 CBOHCTBA IACTOB, Kak
651 cosnapas «oTorpaduion muacta. Tlpn pacteTe MPOLECCOB paspaGoTKH MecTo-
POKIEHHA C UCTIONB30BAHNEM IETEPMHRUPOBAHHON MOJEMH BCIO IUIOMah NacTa
HIIK ero 06beM pasGUBalOT Ha ONPEMIENIHHOE YHCIIO AUCEK H KXAOH Avefike NpHIa-
10T Te CBOHCTBA, KOTOPBIE MPHCYI IIACTY B OGMIACTH e¢ pacrionoxkenns. Judde-
peHUNATLHEE YDABHEHHS paspaGOTKH MECTOPOMCICHHS 3AMEHSIOT ~KOHEHO-
PasHOCTHEIME COOTHOLICHHAMH, a 3aTeM NPOU3BOMIAT PACHET C TOMOUIIO BIHHCIH-
TeNbHOM TEXHUKH.

BEDOATHOCTHO-CTATHCTHYECKHE MOIETH He OTPAKAIOT JETATbHbIE 0COBEHHO-
CTH CTDOGHUS M CBOHCTBA TLIACTOB, HO KOMMUECTBEHHO XAPAKTEPH3YIOT KX TIaBHEIE
ocoBennocTh, K uncy HanGoliee HIBECTHBIX BEpOATHOCTHO-CTATHCTAUECKHX MOJE-
Jiefl M1aCTOB OTHOCATCA MOAENH ORHOPOAHOTO, CIIOHCTOTO, TPEIHHOBATOrO H Tpe-
LUKHOBATO-IOPHCTOTO TUIACTOB.

B MOZeNH 00HOPOOH020 TIACTA OCHOBHBIE MAPAMETPhl PEANBHOrO NIacTa
(OPHCTOCTh, IPOHKLIAEMOCTE), H3MEHSIOIHEC OT TOYKH K TOUKe, OCpeansioT. Yac-
70, HCTIOJIB3YS MOJIEl TAKOTO TUIACTa, IPHHHMAIOT THIIOTe3Y H O ero H3OTPONHOCTH,
T.€. 0 PaBEHCTBE NPOHHIIACMOCTEH B JIIOGOM HaNpaBIIeHHH, HCXOAALIEM H3 PaccMaT-
pHBaEMoii TouKH MacTa. OIHAKO HHOTAA TIACT CIHTAIOT AKM3OTPOMHEIM. [IpH 5ToM
NIPHHHMAIOT, YTO NIPOHALAEMOCTS ILIACTA O BEPTHKANK (TIaBHBIM 06pasoM, BOTeA-
CTBH HIIACTOBAHN) OTIHYAETCA OT €O NPOHALIAEMOCTH 110 TOPH3OHTATH.

Tunst modeneii evimecnenusn

B Tex ciyuasx, KOrZa HedTh BEHTECHSETCA W3 TIOPHCTOM Cpelbl BOOH, A
ONMCaHNA PUILTPALMOHHOTO MOLECCa HCMOME3YIOT MOXE/H MOPIIHEBOTO WIH He-
HOPLUIHEBOrO BHITECHEHUS.

Mojie/th IOPUIHEBOro BhITECHEKAS NPEATIONAra€T HAIHUHE YETKO BHIPAKEHHOM
NOABIKHON TPAHMIEI PASAENA MEXY ABYMS HECKHMACMEIME, BIAHMHO HEDACTBO-
PUMEIMH M XUMHUECKH HHEPTHEIMH 110 OTHOLISHHIO ZIDYT K APYTY H K NOPOJiE XHJl-
KOCTAMU (Cpe/iami), OZIHA M3 KOTODHIX BEITECHSET APYTYIO. BITECHERME, HIH 3aMe-
LIeHHe, ONHOH KMAKOCTH APYrolo (HanpuMmep, HehTH BONO¥) MPOMCXOMMT MOMHO-
cThio.

Mofiens  MODUIHEBOrO  BhTecheHHs — HeTH  BojoH  mossonseT
PACCHHTATS, TIOKASATeH PaspabOTKH, KOTOPEIE GYAYT GHSKH K PeaTLHEIM, TONBKO B
TOM CiTyHae, eCiM OHa COYETAeTCA ¢ MOAENBIO CTOHCTO-HEOMHOPORHOrO TUiacTa. Ita
e MOJIeNb, €CIIH €& PACCMATPHBATS B COUCTAHHH C MOZIENBIO OHOPOAHOO MacTa,
CIIMIIKOM YNIPOIIEHHO OTPKAET KApTHHY PAIPAGOTKN HEYTAHEIX MECTOPOKICHHH C
saBoHeHHem. OUIMGOUHEIM, B YaCTHOCTH, ABNAETCA BHIBOJ, GYATO paspaGoTKa Me-
CTOPOXIEHIS MOXET TIONHOCTHIO OCYIIECTBARTECA 663 JOGHINH BOTEL DTO TPOTHBO-
PeHHT aKTHIECKHM JaHHEIM,

MoyieTb HETIODIIHEBOTo BLITECHEHNS HE(TH BOKOH — 3TO MHAPOIHHAMHYECKT
MOZEb TIPOIECCa 32BOTHENNS, OCHOBaHHAA HA TEOPHH COBMECTHON GWIBTPAIIHH He-
OMHOPOAHBIX HECMELIHBAIOLIKXCA KUAKOCTEH.
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HECKAMAGMEIX XHIKOCTEH TIPH NIDEHEGPeKSHHH IPABUTAMOHHEIMH H KATHIIAPHEL-
MH CHTaMH.

Jins GONBITMHCTBA M1ACTOB MpH BHTECHEHHMH H3 HUX HeTH BOXOT XapakTepHO
BOHHKHOBEHNE B NOpaX Pa3poBIeHHbIX (MCTIEPrMpOBAKHBIX) FoBy Hera. Ecnn
B eIMHMLE OBBEMa OPHCTON CPEbI CONEPKHTCA CPABHNTEEHO HEGOTBLIOE YHCMO
TYIHKOBBIX 30H, TO He()Th Gy/eT MPOAOIIKATH JABHTATLCA TI03a1H GPOHTA BBITECHE-
HHA BMECTe C BOROH H H3BNIEKATECA M3 IACTA IO Mepe ero 3asommenns. Takum 06-
Pa30M, BOZIA He 3TIONHACT TONHOCTEIO 0BNACTS, NEPBOHAYANBHO 3AHATYIO HedTHiO, B
3Tolf 06NACTH TIPOHCXOIHT COBMECTHOE ABHXEHHE JBYX KHIKOCTEH — BTOprueiics
BOJIb 1 OCTaBIlIEHCA, TOCTENEHHO BHIMEIBAEMOl HedTH.

B oTaMuHE OT MOLEH TIOPUIHEBOrO BHITECHEHHS, COIMIACHO KOTOPOH 3 06-
BONHUBIIMXCH TIPOMIACTKOB HeTh HE H3BIEKAETCS, MOIENh HEMOPIIHEBOTO BbITeC-
HEHIA YUHTHIBAET COBMECTHYIO (ABYX(a3HYI0) GUILTPALMIO HEGTH 1 BOTB B IOPHC-
Tofi cpefte. [IpH 5TOM BOTOHACHIEHHOCTS B KA/IOM CEYeHHN 3aBOAHERHOM 06acTH
HENPepLIBHO YBEMHHBACTCA, LOCTHTAs NPELEBHOTO 3HaueHNs S,

Mojienb npoLiecca HeMOPIIHEBOro BHITECHEHNA HeTH BOJOI MO3BONAET J0C-
TATOUHO TOUHO PACCUMTHIBATS NOKA3ATENN PaIPABOTKH MIACTA B NEPHOL AOGLIAH 06~
BOZHEHHOI NPOMYKIMM [IaXe B COMETAHHN C MOZENbIO OXHOPOMHOTO Miacta. B ee
OCHOBE JIEAT 3ABUCHMOCTH OTHOCHTEHBIX ($a3oBbIX MPOHHIAEMOCTEH AT HedTH
H BOJIBI OT BOJIOHACHILEHHOCTH S.

B Mozien paspaBOTKH MECTOPOXIEHH MOKHO HCIION30BATS TEOGYIO KOMOH-
HaUYIO MOJIENM TACTa  TIPOILECCa BEITECHEHHS, JMIIb Gbl 9Ta KOMGUHAIUA HaHGO-
Jlee TOUHO OTpAKANA CBOMCTBA PEANBHBIX NPOLieccoB. KPoMe TOro, COMANMIO afek-
BATHOH MOZIENH PaspaBOTKH CrIOCOBCTRYeT BEIENIeHHe OCHOBHBIX PEXHMOB PaGOTEL
nnactos.

JKecmyuii s0donanopnsiii pevcun

PesuMbl HeTAHBIX MIACTOB KIACCHPUUMPYIOTCS 0 XAPAKTEPY CILT, NPHBO-
JSULAX B ABIHKERHE HEQTE.

B npouiecce paspabOTKH HETARBIX MECTOPOXAEHNTL TIpH BHITECHEHUN HedTH
BOZOM IPHXOIHTCA MMETh AeN0 ¢ QMILTPaMHelf YIPYFOR KHAKOCTH B YNpYrof mo-
pHCTOli Cpexe, IpiteM, CTPOTO TOBOPS, BCSTAA C HeYCTAHOBUBILCHCS GUABTPaLHeH.
Onuako G712rORaps TOMY, HTo PAIPABOTKA HETAHOH IATEXH — CPABHUTENLHO Mef-
JIeHHBIl NpoLiECC, NPH PELICHHH HEKOTOPHIX (HITPALMOKHBIX 3AAY YNPYTOCTEIO
HAKOCTH H IOPHCTON CPEIBL MOXHO IpeneGpeus. JIOCTATONHO CUHTATS, UTO ABH-
eHHE KHAKOCTH K 30HE OT60Pa OCYLIECTBIAETCS 38 CHeT HATIOPA KOHTYPHBIX BOZ i
() HamOpa 3aKAUMBACMOF BOAbL. B TAKHX CYMATX PEXUM MIACTa CHHTACTCH Ke-
CTRAM BOROHAMOpHBIM, OCHOBHEIMA YCIIOBHAMH CTO CYLICCTBOBARHS ABAIOTCA: a)
HAHE HATIOPA KORTYPHSIX BOX H 3AKAWKA B ILIACT HEOBXOMMMBIX 0GBEMOB BOSL;
6) PaBeHCTBO KOMHYECTS OTOGpAHHOI XMAKOCT (He(yTH 1 BOMH) M BTOpruelics B
IUIACT BOEL, MHBIMH CIOBaMH — GAaKe 0TBOpA H 3aKEUKH; B) LIACTOBOE AABNeHHE
BHILUC ZABICHHS HACBILIEHAS HEQTH rasoM.
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Inocxopaduansnoe nenopuiiesoe esimecieise Hedmu 6000%

B cllysac COBMCCTHOM THIOCKOPARMATSHOM (HTSTPALIH HC)TH H BOXHI 3aKOK
JlapcH 3aTMCHBASTCH B CTIGAYIOWIEM BHA
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re ¥, — BEKTOp CKOPOCTH (HASTPAUMA Hedirh; ¥, — BOKTOP CKOPOCTH GHILTPAIH
Boms; K — a6COMOTHER NPOHHLASMOCTS TIOPOE! TNacTa; Ky(S), K,(S) — oTHooHTe b
Hble POHNIAEMOCTH COOTBETCTBEHHO /ISl HOTH H BOAB], 3ABUCSALLHE OT BOZOHACH-
WCHROCTH ; 44, fio — KOOOHIMICHTE! ANHAMHYCCKAX BAKOCTSH HEQTH 1 BOISS Py
P, — ReBIeHNS B HOQTH W BOXE, PASTHHEM KOTOPHIX B AGTBHEHLIHX PACCYKACHATX
npenebperaior.

Tpagik oTHOCHTENBHEIX pasossx nporHmaemocTel (ODIT) ws Kedw 1 Bo-
JbI noKasaH na pHc. L.
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Pc. 1. 3aBHCHMOCTS OTHOCHTEBHHIX NpORHLaENMOCTEH! is HedyTH K, (S)
1 BoRst K,(S) 0T BOXOKACkImerHOCTH (06wt Bum)

Ha ocu aGeLiee OTMEUEHB! 1BE XaPAaKTePHBIE TOUKH: S, 1 S*.
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HAYATEHO CONEPAUAACS B NOPHCTON CpeJie BMECTe C HeTHIO, 3AHUMACT TpeHMY-
IMECTBEHHO YIME MEXAY 3ePHAMH TIOPOJEL, TYMHKOBHIC NIOP! W 0BBONAKHBAET B
BHJIE TUIEHKH TIOBEPXHOGTS 3epeH TIOPOTEL DTO — HETOMBIKHAS, (CBAIAHHAR) BOTA.

B rouxe S=S* OOII an% Hehd pasHa Hymo, Tak uro K,(S*)=0. Hedrs,
MMeIoIaRC B TLIACTE K S= %, MOXeT HaXOAUTHCA B BUAE [LICHKH Ha TBEPOH 10-
BEPXHOCTH IOPHCTOH CpeABI WM II0GY, 3aHUMAIOWKX TYNHKOBEIE TIOPEI H YIB!
MEXTLy 3epHAMH NOPO/HL. DTO — OCTATOURAA KeiTh, KOTOPaA He MOXET GhITb BiITEC-
HeHa M3 TNacTa J@Xe TpH €ro 6eckoHed ol NpoMLIBKe.

C yBeNMYeHMEM BOXOHACHIIEHHOCTH NMDOHMLAEMOCT: IUIACTA ATH HE(TH B
K@XKIIOM CeHeHHH CHHKaeTCs, a AT BOXbI — BO3PACTACT.

PaccMOTPHM HETIOPLIIHEBOE BHITECHEHHE HeTH BOXOY B PATHAEHOM HANpas-
eHuH, HATIpHMEP, NpH PaspABOTKE HIEMEHTA CEMHTOUEUHON CHCTEMS! ¢ HCIIOTB30-
Banmem 3aBoHeHHS. CXeMa JNEMEHTAPHOrO OseMa [LIACTA LIS TaKOTO CYHas 1o~
KasaHa Ha pHe.2.

P 11 ¢. 2. CxeMa 3/1eMEHTAPHOTO 005eMa PATHATEHOTO
nnacta

B ofliiem Cryuae CieBa B SIEMEHT TIOPHCTOH CPeAB! TOMHROH / TocTynaioT,
2 opaBa BHITEKAIOT HeTh 1 BoAa. TTpH ITOM PACKOA BOI ¢ PaBeH:
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COTIacHO 3aKOHY COXpaHEHHS Macchl BELLIECTB, PASHOCTS MEXILY CKOPOCTAMH
BXOJAIEH B MMEMEHT IUIACTA BOXBI H BOJBI, BEIXOASALIEH K3 HETO, PaBHa CKOPOCTH
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Bpemenn 1.

3anasas S B popmyze (1), MOXHO OTIPEHETHTS PACCTOSHHE OT BXOKA B TLIACT
ANA  30AHHOTO 3HAWEHHS BOJNOHACHILEHHOCTH WiM HaliTH pacpelienenue
BONIOHACHILEHHOCTH B Tiacte mpu 0<r<r,. ONHaKo B TEPHON GesBOMHOM
KCIUTYATALMH 3aKAYMBACMAsl BOJIA ellie HE YCTIeBAeT IOCTHIHYTh BHEIIHeli TPaUIIL!
1acTa (30K 0T60pa). UTo6h! YCTAHOBHTS NONOXEHHE (POHTA BHITECHEHHA HehTH
BONOW ¥ BONOHACHIEHHOCTh Ha (POHTE BHITECHEHUS S, DACCMATDHBAIOT
MaTepHANBHBI GAAHC 3aKAUAHHON B MAACT BOMSL ECTH K MOMEHTY BpeMeHH ! B
TnacT 3aKayaH 06beM BOJbL, paBHbl O(f), a pankyc GPOHTA BHITECHEHHS COCTABAAET
For 10

herlk. (12)

0)= [27-hm-S-rdr-n-m-Se, hor;

0

TIpw 5TOM paMyc HarHeTaTeNbHol CKB&KHHBL [UIS POCTOTEL YCTPEMIAIOT K
Hymio.

Vautsisas us popmynt (1), uto
2zemeherdr

fU(s)ds =





[image: image10.png]M TONCTABNAfA 3TH BBIPAKEHHA B ypasHeHHe (12), NPHXOJAT K MHTErpaTbHOMY
COOTHOMmEHHIO

5
[s7(s)as =145, 715,)- (13)
&

B pipaskerin (13) IPHASTO, 4TO NpH r=0, T.¢. HA BXOZE B [IACT, MTHOBEHHO
YCTAHABTHBACTCS BOAOHACHIEHHOCTs S* NpH Kotopok K,=0, a Ha tporte
BEITCCHERHS SHAUCHHE C€ B TeHEHIE BCETO NPOLECCA COCTABISET S

BHINONHSAIOT HHTErPHPOBANKE B NIEBOi HacTu ypasHemus (13) o wacTaM:

5 5 5
[s:17(5)as = [s-18)- [ri)as =

& & K

o f1(8,)=5*1(8%)-1(S,)+ £(5%) (14
TTocKoMbKY BOJOHACHINEHHOCT S* YCTAHABAWBACTCH B cedeHmn =0, U3

supmkenna (1) cnenyer, wro £(S*)=0. Hance, nockonsky K,(S*)=0, 1o, coractio
opuyne (7), f{S*)=1. Taxnm obpazom, n3 ypassenni (13) 1 (14) nonysaior

S, £1(8,)-16,)=5,-15.),

oTkyza

1s)

Ha puc.3 npusexes ofuwii BuX 3aBuCHMOCTH f(S), MOCTPOGHHOI ¢ yueTom
kpupsix O®TI, anarormunsix puc.l. Tlo Kpuolt f(S) MoXHO Haiin suavenne S,
IpAGUYECKM TyTeM, MPOBEAS K Hell KACATENSHYIO H3 TOMKH S=S,. [lo Touke
KACaHNS ONPEACnIOT f(S,) M S,

15 A
10 30
08 25
06 20
04 15
02 05

e m T — T

0 02 04 06 08 1,0 S 0 02 04 06 08 10 S

P uc. 3, OGuwmit BUA 3aBHCHMOCTH £{(S) P uc. 4. O6muit Bux 3aBucHMOCTH f7S)




[image: image11.png]UToGE1 HaWiTH pacTpeXieneHHe BOZOHACHILEHHOCTH BAONH PANHYCA IUIACTa,
HEOGXOZHMO TOCTPOHTS FPadHK 3aBHCHMOCTA f(S), MoKasaHHEW Ha pucd. 310
MOXHO CHeNaTh MeTofiomM rpadmyeckoro auddepeHuuposanus Kpusod f(S) wiu,
npenctasus kpussie OMIT AHATHTHYECKH, BHNONHATS AU (EpEHINPOBAHNE aHANH-
‘THUECKHM IyTeM, CIENaB COOTBETCTBYIOMIEE OCTPOEHHE.

JIo TOTO MOMEHTa, KOTAA 3AKAUNBAEMas BOJA /IOCTHTHET BHeIHell TpaHHIE!
TIACTA 7,, U3 HETO GYAET H3BIEKATHCA G3BONHAN NPOKYKIAS, T.e. YHCTaX HedTs. B
MOMEHT BpeMeHH ¢=/* KOOPAHHATA NIOJBHKHOrO (JPOHTA BEITECHEHHs GyAeT pasHa
7. DTOT MOMEHT MOKHO OTIPEIENHTS U3 COOTHOMIERHS (11), IONOKUB B HEM r=r, H
O@)=qr*:

horlom
a/6.)

TonysenHoe BLpaXeHHe MO3BONAET PACCUHTATS OJIHH H3 MoKasaTesleH paspa-
6OTKH, XapaKTepH3yIOWHi GPEKTHBHOCTS TIPOLECCA BHITCCHEHNS, - KOIGHUHEHT
Ge3BoaHOM HehTeOTHAUN. 3HECh CleNyeT AaTh GOnee HOAPOBHLIE PasbACHEHNS.

HedreoTnaua — 570 OTHOWICHNE KOMHUECTBA KIBCUCHHON H3 TUIACTa HeTH K
NepBOHAUATLHbIM €€ 3anacaM B IacTe. PasTHuaioT TeKyILyIo U KOHEHHYIO HeTeoT-
navy. TTox Tekyumeit HeTeoTAAYe] NOHNUMAIOT OTHOMICHHE KOUECTBA HIBNICHEHHOK
H3 aCTa HeTH Ha AAKHBI MOMEHT paspaGOTKH IUIACTA K TIEPBOHAYAMBHBIM €€ 3a-
nacam, Koneunas HeTeoT/1a9a — OTHOUIEHHE KONHYECTBa IOBHITOH HeTH B KOHIE
PaspaboTKH MIIacTa K MEPBOHAYATBHBIM e¢ 3amacam. BmecTo TepmuHa «HedTeoTna-
ua» YNOTpeOAAIOT TAKkKe TePMUHBI «k0dpDHUHMEHT HepTeoTRAUMY, (KO bHIHERT
R o —

M3 onpexnenenys Texyuiel HeTeOTauM CE/YET, YTO OHa NIEPEMEHHA BO Bpe-
MeHH H BOIPACTAET [0 Mepe YBEMHUEHHA KOTHUECTBA HIBTEUSHHOH 3 TLIACTa Hed-
1. HeiTeoTaauy 77 MOXHO TIPEAICTABHTS B BHA® CIIEAYIOLIEr0 NPOH3BEMIEHHS:

te

(16)

=112,

IAe 7 — KoahQUUHEHT BITeCHEHNS HOYTH H3 TNACTA; 7; — KO3GGHUMEHT OXBaTa
n1acTa paspaGoTKoi.

Ecau HeTh BHITECHAETCA U3 MTACTA BOAON, TO BENWYMHA 7]; PABHA OTHOMIe-
HHIO KOJIMHECTBA HIBNICUEHHOM U3 TUIACTa HEQTH K €€ 3anacam, MepBOHAYANEHO Ha-
XOIHMBIUHMCS B HACTH [IIACTa, TIOJIBEPXKEHHOM BO3NEHCTBHIO 3ABOTHEHHEM.

Bentnanta 7, PABHA OTHOLICHHIO 3ANIACOB HEQTH, NOXBEPKEHHBIX BOIAEHCT-
BIIO 3ABOTHEHHEM, K OGIIIHM TCONOTHYECKHM 3aTACaM HETH B TTacTe.

BessoniHas HeTeoTAAUR 77 — 3TO HedTEOTAaYa, JOCTHTHYTAs B KOHIUE Ge3B0z-
HOTO TiepHoza Pa3paBOTIN TPOTOTKHTENHHOCTHIO 1%, Tak Kak PEKHM PacCMaTpH-
BAEMOTO 1L1ACTA KECTKHI BOAOHATIOPHBIH, 06BeM 3aKaIaHON B TIACT BOXSI K Mo~
MERTY BpeMeRi =1* paeH 0GbeMy AOGHITOH H3 TIACTa HEGTH K STOMY K MOMEHTY.
spemenn. [peobpasys Boipaxenne (11) 7 yIHTEBaR NPHCYTOTBHE B TLIACTE CBA3AH-
HOJ BOZBI, TIOMYHAIOT CIEAYIOLLYIO oMYy 15 pacyeTa 6e3soHolf KedTeoTaaMH:
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B an
Vo 0-50) " 7E)-0-5.)
tae ¥, =x-r2 h-m - oGbem nop mnacta; O, (¢*) - cyMMapHELi o6beM HeTH, 10GHI-
Toif 13 nTacTa 3a BpeMs £*.

Mo =

TlonyuenHbie (GoOpMyNbl MO3BONAIT PACCUKTATh pacTpelieNeHHe BOJOHACHI-
WEHHOCTH /IO MOMEHTA NOJXO0Ja BOAbI K MHHK NOGBIBAIOMIX CKBAXHE, T.e. B Ge3-
BORHEL IEPUOR PaspaboTKH TIACTa.

Onmako mOGLMA HeTH M3 NIACTA TIPOROIKAETCA M NOCHE TIOAXOAA (PPORTA
BHITECHEHN K BHUIHe/ IPAHKLE IUIACTa DK r=F,. PacrpelieNieHne BOIOHACHIIEH-
HOCTH B TUTACTE H3MEHSAETCS 110 Mepe TIPOBHKEHNS PPOHTA BEITECHEHH TaKHM 06~
pasom, 4To 3HaveHs S, Ha (POHTE BHITECHEHNS 7, 1 S* Ha BXOJE B IUIACT OCTAIOTCH
HeusMenHbivu. [IpH 5TOM, KaK BUIHO H3 PUC.S, KPHBAS PACTpPEMINeHHs BOMIOHACH!-
IEHHOCTH CIOBHO «ACTATHBAETCS», OCTABAACH MOXOGHOM camoli ceBe. Takoe pac-
npeienerue MOGOT0 MApaMeTpa, Kak H COOTBETCTBYIOMIEE PelIeHHe 3a1a4H, HashiBa-
€TCS1 aBTOMOZIEIBHEIM.

1 2 3
s*
s
s, l S
. R
o 1
0 r

Prc. 5. PacnpeXenciine BOTOHACHILCHHOCTH BLO PaLHYCA ILIACTa:
1,2 - ueTnnHoe; 3 - guKTHBHOE

JIns ONpeHeNeHHs TeXHONOTHYECKIX NOKalaTeneil PaspabOTKU KPYrosoro
IUIacTa NpH £>1* NOCTYNAIOT CeAyIOILM 06pazoM. CHHTAIOT, YTO NPOABHXEHHE
porTa BhiTecreris | Ka PHC.5 IPOHCXORAT 1 B BORWSIH NEPHOR PaspaGoTKH Ta-
CTa, 1O 5TOT QPORT PACTPOCTPRHACTCA BIPABO 33 MPEAETS! TNacTa (THHKA 3). Bomo-
HACHILGHHOCTS K2 (WKTHBHOM (PORTS BHTCCHORT ryy 1 B ITOM CTYHAE OCTASTCH
nOCTORHOM, aBHOH S, & BOZOHACHIIIEHHOCTS TIpH r=7, GYAIET YBEMHHHBATECS, CO-
crasnan 5.




[image: image13.png]TIycTh B HEKOTOPBI MOMEHT BpeMeHH >1* QHKTHBHBIA QPOHT HAXOMMTCA Ha.
PACCTOHUH 7, OT BXOZIA B KpyTOBOi TIacT. B COOTBETCTBHH ¢ hopMynolt (1) mpu
£>1* MOXKHO 3ITHCATS

xoher?
FlE)- a®)
s ypassenuii (16) u (18) nonysator
£6)_ o) et )

78 00 1
To opmyne (19) Haxonat § AN pasnuunbix sHavennii spemen 7. Tax, Has
0%, £'(S,) n O(1), onpegensior avane f'(5), a 3atem no rpaduxy pynxumm
1'(S) - suauenme sonoHacimeRHOCTH.

Jina ompeneNeHs NPOTHO3HOH OGBOXHEHHOCTH MPOAYKIMH ¥ HCTIONBIYIOT
BhIpaKenie

= de ve K&
@t KO
%t Vet e, @elek,@)
Hy

(20)

TakuM 06pa3oM, pacieTHas OBBOIHEHHOCTs MPONYKIMH TIPHABHHBAETCH K
ynkuun Baku-JleBeperta.

Texywylo HedTeoTAady B BOAHBUI NMepHON PaspabOTKH MOXKHO ONpEAENUTH
crenyroum o6pasom:

1) yoTanamnmBaioT 06seM HaKOMIEHHOM J0GEIH HedTi Mo dopMyste

0. fa, a5

2) OTHOCAT 3TOT 0GBeM K NIEPBORAYANEHOMY 06BeMy HedTH B IiacTe, pasHo-
zorkhem(1-5,).

‘Taxum 06pasoM, Teyilias HedTeoTa% NIACTA B BOMHBIH TIepHOA PaspaGoTKH

OMpENeNIETCs U3 BRIPAKEHHS.

My ¥,

@n

Pacuem nepenada dasnenus

TpH pelleniH 3a1a4 (HIBTPALHI HEOTHOPOIHLIX XHIKOCTel, B JACTHOCTH
HeTH M BOJIBL, HAPAY C BHIMUCICHHEM TONIS BOLOHACKIEHHOCTH ONPEENIIOT 1
[ONIe [LIACTOBOTO J1aBeHHs. B kauecTse moxasatenedi paspaGOTKH HCTIONB3YIOT AaB-
JIeHUS B XADAKTEPHBIX TOUKAX Pa3PAGATHIBASMOTO LIACTA — Ha 3a6OAX HATHETATENb-
HBIX CKBRXKUH P,, Ha TUHWAX M KOHTYPaX HATHETaHH F,, Ha JIMHUAX WM KOKTY-




[image: image14.png]pax oT6opa P, M B I0GHBAIONIX CKBaXHHAX P,. BaXHo oNpeniensTs Tasxe nepera-
X6l Z1QBIEHTIA, KOTOPEIE HAXOIATCA KAK PASHOCTS JaBeHHil B HATHETATENbHEIX 1 0~
GhIBAIOIIMX CKBAKUHAX,

B cly4ae IIOCKOPAIMATEHOTO HEMOPIIKEBOTO BITECHEHHA HeTH BOTOH A%
IOJIHOTO Nepenaja JaBneHns AP MeXAy HarHeTaTe/bHOM CKBaKHHOH C pajauycoM
1.,c—0 1 30KOit 0T6Opa cyu.lec‘myc'r BHIpAXEHHE

L) s
»/6)K,(5)

Tak Kak B 06IaCTH NIaCTa PH #, < r <7, ABHXKETCA YHCTas HedTh, CUHTAIOT,
4To (a30Bast NPOHUIIAEMOCTS 1A HeTH B STOH OBAACTH PaBHA ABCOMOTHOH.

TIpakTHecKH MOXHO OMpENENTs Mepemamsl MABICHHA NPUGTIDKEHHO, HC-
OMB3YS METOR IKSUBGTEHMHbIX UTHMPAUOHHbLX COMpOMUSHEHU.

Tlyets TpeGyeTes ONMpeeNuTs Nepenay AABNCHHA MEXTY HATHETATENHHON
JOGHIBAIOIIAMH CKBDKHHAMH, PACTIONIOKEHHEIMH TIO CEMHTOYEUHOT CXeMe. DTIeMeHT
CHCTeME! PaspaGoTKH, KOTOPEIi BKTIOIAET B CEGA IEHTPATEHYIO HATHETATENEHYIO 1
IlecTs OGHIBAIONIMX CKBAXTH, PACTIONIOXERHEIX B BEPITHHAX NPABHIBHOFO WIECTH-
YTONbHHIA, 3AMEHAIOT Ha KPyroBOj pasHOl IIowak (pHc.6).

4 Hs
4z-K-h

22)

e Lo Jlewxenne KuIKoCTeli CHHTAIOT
3 Q i TI0CKOpamHanEHEM. Pamuyc 7, onpe-
ZIeNAIOT U3 YCNOBMA PaBeHCTBA IO~
W@zl HCXORHOTO CEMHTOYEHHOro H
SKBHBATIEHTHOTO €My KPYTOBOTO afie-
MeHTa,

PaccMaTpHBas XapaKTep TeueHHs
KUIKOCTE}, IPUGIHKERHO PAsTENIIOT
DUIBTPALMOHHEIE CONPOTHBNIEHHA Ha
[Be uacTH — BHEIIHHe, BOSHHKAIONIHE
B Kpyroso¥ ofnactu mpu r,. <r<R,
W BHYTpeHKHE, HAXOLALWICCH BOAU3N
OOBIBAIOWAX CKBaXHH npu
olm2rzr,. 3pech G - NONOBHHA
P, 6. CoMHTOYeUHAR CXeMa PACTIOTOXCHHE  paccTosms Mexly AOGHBAIOWUMK

CKBaKHH: CKBaXHHaMH; R — Daiuyc yCTOBHOTO
1 - cxpaxmHa JoGHBAIOWAT; KOHTYpa, R=r,—c/x; r. — pamuyc
& imanm pAre AT ey RoBHIBAIONEl CKBRKHHEL

B Kakoi{-TO MOMEHT BpeMeHH BOJa BHEAPAETCS B [UIACT HA PACCTOSHHE F, OT
HArHeTATeNbHOM CKB&XHHBL. ECTH CUHTATH XapaKTep BLITECHEHUS MOPUIHESHIM, TO
‘TeveHHe B PACCMATPHBAEMOM IIEMEHTE CKIIABIBACTCA H3 TPEX: 1) pamMaisHoro (Te-
ueHHe BOJIbI) OT HATHETATENHHOH CKB&XMHEI JO TPAHHIIS! PaseNa BOMSt ¢ HehTEO,
e ST S 1,5 2) PaAMANBHOrO (TeueHHe HeTH) OT rPaHMUBI Pasaena ¢ BOXOK /O yc-




[image: image15.png]JIOBHOFO KOHTYPa pamuyca R, 7, <r < R; 3) PATMATHHOTO (Teuente HedTH) OT KoH-
Typa paguycoM o/ # A0 ROGbIBaloweli CKBOXKHHEL, 0 /7 > r 27, .
Tlepenians! AasieHus Ha CPAHMUAX BHUIGNHHBIX TAKHM CrocoGom obnactelt
3JaHUIYTCA B CHEAYIOWEM BHJE:
L
g -In—=
Tie

22-K,-h

R
gty i

,
P -Pp=——— %
TR TR K, b

<
q°fyIn—
Pp-P =T
in K, h
rae P, - faBNieHKe Ha rpaHHLe pasaena HehTH U BOABI; Py — NaB/ICHHE HA YCTIOBHOM
KOHTYPE PajycoM R.

Tocnenree BEIPAXEHHE HANKHCAHO C YUETOM TOrO, YTO NPH CEMHTOUSUHOM
CXeME PACTIONOKEHHS CKBAXHH B CTYHAE KECTKOTO BOIOHATOPHOTO PeXHMA §=2q.
CoOTHOWEH e HArHETATENBHBIX K 0GEIBAIOIKX CKBAKHHE U1 CeMHTOYEUHOH CHC-
Tems! cocrapnser 1:2, UeTsipe A0GHIBAIONIME CKBAKHHEL BXOIAT B COCTAB CMEXHBIX
3neMeHTOB. [103TOMY eAWHUHHEI CeMHTOUCHHBIN IEMEHT IO CONSPXHT OHY
HATHETATENBHYIO H /B¢ 0GHIBAIOIIAE CKBAXMHEL.

‘CxnafpiBaioT MpHBEJIeHHbIE BHIPAXEHHA H I0yHaloT GOpMYITy IS Onpefene-
Hus AP :

L

Hyoln
T,

=, | @)

Criezyet etie pas 0BpATHTS BHHMAHHE, UTO B TAKOM BHAIE $OPMyIa NPHTOTHA
Ans ONpejieieHus Nepenafa JaBCHUR B CIyuae NOPWHEE020 BHITECHeHHA HedTH
BOJOi.




[image: image16.png]3AMAHHUE

HedTHoe MeCTOPOXeHHe MIOWARsO0 F 3aIIAHHPOBAHO paspaGaTsisaTs ¢
HCTIOS30BAMKEM 3ABORHCHNS NMPH MNIOWAKHON CEMHTONCTHON CXeMe pasMelleHs
CKBaNTE.

MecTopoxzeHse BBOJMTCE B KC-
myataumio u obyctpanpaercs a T Jer,
TpHYeM PaBHOMEPHO 3a Kawaere 0,5 roga
BBOAIUTCS B Pa3paboTKy N IMEeMEeHTOB MIIo-
mazn (OMMH SMEMEHT BKTIOYAET OXHY Ha-
THETATENbHYIO M IIECTh J0GHIBAIOLIMX
cxpanuK). OCHOBHOH OGbeKT pazpaboTiH
MeCTOPOXIEHUS -  HedrTeHaChILEHHEIH
IIACT, COXEHHBIA TEPPUICHHBIMH KO-
JexTopamH, KOTOpEIi HMeeT Cremylomue
napameTpsr:  oBmIas  HedTeHachIIGHHaT
TonmuuKa Ay, AGCOMOTHAS TPOHMIAEMOCTS
K, TIODHCTOCTS 71, HACHIIEHHOCT, CBA3AH-
HOW BOMOH S, BASKOCTS HeTH B MIACTO-
BIX YCNOBHAX 4, BAGKOCTb MIACTOBOH I
3aKaYHBAEMOH BOJBI L.

Pe3yNLTaTEl TeODUIMHECKNX HCCTENOBAHUI MO3BONAIOT YTBEPKAATH, HTO
TUIaCT B NpeAieNaX He(TeHaCHIEeHHOH MIOLaAH OHOPOJEH MO MPOHHLAEMOCTH.

MatemaTaueckas 06paboTKa JAaHHEIX TaBOPATOPHEIX IKCTIEPHMEHTOB MO Bi-
TeCHEHKIO HedTH BONOK MOKA3ANa, YTO ABHCHMOCTH OTHOCHTENHHEX $A3OBEX MO~
munaemoctel ans nedmn K, (S) 1 Bozst K,(S) OT BOROKaCHIMEHHOCTH S NPEACTaBA-
10TCA B BH/Ie AHATHTHHECKHX COOTHOMIEHHI:

>
K,(5) (S*"S] npn S, SSSS*;

S*-S,

>
[S’SNJ mpn S <SS/

Sy,

Ko(s)=

2
A-[iﬁ'—) npu S, S <1
S*-8,

Tlpr 5TOM S, 1 S* MIBECTHL SHauerne S ONPEACNACTCA U3 YC/OBHA PABCHCT-
B2 OTHOCHTEIBHBIX PORAASMOCTelH A% HETH 1 BOXS! TPH S=S.

B COOTBETCTBMH C MPOCKTOM PA3PAGOTKH B KAXKAYIO HAIHETATENBHYIO CKBAKH-
Hy pamuycoM r,= 0,1 M 3aKasmBacTC Boxa ¢ packoiom g. Kosuumext oxpara
I714CTA 32BOJHEHHEM NIPHHSAT 110 IPOEKTY PABHBIM 772




[image: image17.png]JIo6HIBaONHe CKBAXHE BHGHBAIOT H3 SKCTMYATALMM MpH OGBONHEHHOCTH
TPOAYKUWH, PaBHO# B.

Tpebyeres:

1) ONpEAENUTE H3MeHEHHE BO BpeMeHH A0GHIMH HedTH, BOAEL, OGBOJKERHOCTH
TIPOAYKIMH U TEKYLel HeTeoT auH UIs SIeMEeHTa CHCTeMBI Pa3paboTKH H Ui Me-
CTOPOZIEHHS B LIETOM;

2) PACCUNTATS IHHAMHKY CpEAIHECYTOMNbIX IGHTOB FKHAKOCTH, KeTH H BOTE!
ANA ORHOM NOGHIBAIOWEH CKBAKHHBL;

3)onpenenuTs TepeNan NaBNEHHS B NEMEHTE CHCTEMBI Pa3paGoTKH mpH
Fy=Tys Ty =7, /2 W 7,=1,, €CTH TIHBENISHHbII{ PATHYC OGHIBAIOIIEH CKBAXWHEL F; =
0,01 M.




[image: image18.png]NPUMEP PACUYETA

Hcxonnbie AanHbie:
TIOWAZb MECTOPOKAEHHS F=900-10* M ;
He(TeHaChIeHHas TOIIHHA NIacTa h=20m;
KOS(OHUHEHT NOPHCTOCTH m=02;
aBCoNoTHAN MPOHALAEMOCTE K=0,300 Mxm® ;
'HaCHILIEHHOCTh CBA3AHHOM BOJOH Se=0,1;
TIpenenHas BONOHACHIEHHOCTS §*=0,73;
AMHAMHHeCKast BAKOCTS HedTH = 4mlac;
MHAMHHECKast BAKOCTS BONBI 4= 1 MTTac
Pacxoz 3aKaquBaeMOH BOX =240 M/cyT;
KOS(QHIHEHT OXBaTa 3ABOAHEHHEM 7708 ;
BpeMs BBOJA B Pa3paboTKy T=2roma;

WHCIIO SIEMEHTOB MTOWAMH,

BBOHMEIX B OKCIUTYATAIIAIO B TeHeHIE

nonyroza N=2Sen.;

npejiensas OBBOAHEHHOCT B=98,5 %.
TlocienoBaTensHOCTS pactera

1. ONpexeNsIoT uHCIeHHEIe 3avenrst KosduuHenTa A 1 NapaveTpa S/, BXO-
ZAWUX B IPUBEieHHbIe 3aBuCHMOCTH K, (S) 1 Ko(S).
3HavenHe KodDPUUNEHTa A HAXORAT K3 YC0BHS, 4T0 K())=1.

2 2
a0 (90 pesa,
0.73-01 06

Orciona 4=0,837.
3HaveHue napaveTpa S; ONPENIESIOT H3 YCIIOBHS

1

Orcrona

8, =8, =(5*-8,,)-0,700',

Cregnosatensho, S/=

,659.




[image: image19.png]2. CTPOAT 3&BHCHMOCTS OTHOCHTENBHBIX (a3OBHIX PORHIASMOCTEH OT BOO-
HACHULEHHOCTH (CM. PHC.7), JANABAACE IHAUCHHAME S B NPEXENaX OT ey 0 1. Ilpt
3TOM MONB3YIOTCS CHEAYOLIMMH YTOUHEHHBIMH BEIP@KCHHIAMH OTHOCHTESHBIX (ba-
30BBIX IPOHALLAEMOCTEH!

,(5)

2
] mpu 0,1 S550,73;

2
] npn 0,1 50,659
K.(9=

I
np 0,659 SS<1.

5 K | K
0,10 | 1,000 | 0,000
0,15 | 0,848 | 0,006
0,20 10,7081 | 0,025
0,25 | 0,580 | 0,057
0,30 | 0,466 | 0,101
0,35 | 0,364 | 0,157
040 | 0274 | 0,227
045 | 0,198 [ 0,309
0,50 | 0,133 | 0,403
0,55 | 0,082 | 0,510
0,60 | 0,043 | 0,630
0,65 | 0,016 | 0,762
0,70 | 0,002 | 0,817
0,73 | 0,000 | 0,837

0,75 0,850
0,80 0,882
0,85 0,913
0,90 0943
0,95 0,972
s 1,00 1,000

P i c. 7. 3aBHCHMOCTS OTHOCHTENEHBIX TIDORHLAEMOCTEH 2U1a HeTh K, (S)
1 8Os K,(S) OT BONOHACHIERHOCTH

Tlo dopme kpubix ODII KENAOT BHEOL O TIPEHMYLIECTBEHHOM XApAKTepe
CMaUHBACMOCTH HETeHACHIEHHOM TIOPO! (FHAPOGITBHSI MIM rHAPOGOGHSI).




[image: image20.png]3. Crpost 1 oBpabaTsisaioT rpaguk dyrKuKH Baxnu-Jleseperta.
Tipn 0,15S <0,659 dyniuwns Bawnn-Jlepeperra paska
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T-SLF +025- (5457
Tipn 0,659 < <0,73 dynxuns Baxnu-leneperra pasia
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0,10 0,000
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Prc. 8. Dynkuus Bain-Nleseperra




[image: image21.png]B COOTBETCTBHH C NPHBEJCHHBIMH 3aBHCHMOCTAMHU CTPOAT rpaduk GyHKuuH
Baiu-Jlepepetra (cM. pHc.8), 3a1aBasch sHaueHHAMH S B NpeENax oT S,, 10 S*. U3
xkpussix ODIT srawo, uTo f{S¥=1.

TIPOBONAT KacaTeNbHyI0 K KpHBOIi f{S) H3 TOUKH S=S,, W OUPEAENTIOT 3Have-
HUe BOJIOHACHIICHHOCTH Ha (BPOHTE BHITeCHeHHs HedTw BoxoH 5,=0,382, a Takke
f(59=0,724.

4. C1posT 1 06pabaTsiBaIoT rpaduK npowssoxHOH dyKuuH Baxmi-Jleseperra.

Dynkuuio f(S) monyyaoT myTeM ofbiuHoro AudQepeHLHpoBaHHs DYHKIUK
J(S). Tlepen TAM TNONE3HO BCTOMHHTS, O KAKHM TIABHIIAM OCYLIECTBIAIOTCS Olle-
'PaLHH © NPOUSBOXHLIMH (CM. TIPHIOKeHHeE 2).

Tlpn 0,155 50,659 nponasoanas Gyt Bawti-lesepetra paska
2.(5-5,) _(S-S.)R(5-5,)-05-(s2-5)]
(55,7 +025:(5*-5P  [5-5,) +025.(s*-sF]

BiAHO, 4T0 Mpi =S, NPOH3B0AHAA PABKA HYIIO.

1=

TIpw 0,659 < <0,73 npoussopas dyskuuy Baxnu-Tleseperta pasia

[ 1,055-(S-5,,)""2 } .

1,055-(S-5,,)""2 +0,63-(S*-S)*

12
s 0s-s )
1,055-(S-5,,)""2 +0,63-(S*-5)*

_(5-54)" -[0,527~(s7s‘_)’”2 71,26-(SLS)]}
[1,055»(S—s,_)”' +0,63~(s°»s)2]’

=1,055- 23 - —
1,055 (S-S, )+0,63-(S*-8)* -(S-8,,)"

16)

__0,527-126-(5-S,,)" (5 *-5)
[L055-(5-5.,)"2 +063-(s+-8)2]
Tipn $=5*=0,73

(9= 1\055-[

TakiM 06pasoM, BHIOJHAETCS YCIOBHE KA BXOLE B ILIACT, TO €CTh OPH r=r,q,
Tz S=5*.

B COOTBETCTBHH C NOMYYEHHLIMH YPABHEHHAMH CTPOST rpaiK POHIBOAHOH
ynuwnn Baxnn-JleBeperT, 3a1aBascy JHAUCHHAMH S B MPEXeNax oT S, K0 S*. 3o
BHCHMOCTS f'(S) MoKazaHa Ha PHC..




[image: image22.png]C yaeTom Toro, o §,=0,382, HaxomsT (S)=2,568. Dto sHavexne nonysaior
BHSYILHO 10 TPagHKY WIIH PACCHHTSIBAIOT C [IOMOILBIO COOTHOLIEHHS, KOTOPO Bbl-
P@KaET TAHTEHC Y12 HAKIIOHA KACATENbHOM, TIPOBECHHON H3 TOMKH =S, K KpH-
B0 f{S), NloKa3aHHOH Ha pHc.8:

s,

6= £ S)
reo4 s FA)
0,10 0,000
0,15 1218
3 1 3 s 0,20 2,594
025 3,535
030 | 36
2 0,35 3,078
0,40 2,269
0,45 1,529
050 | 0966
1 0,55 0,575
0,60 0317
065 | 0150
0 070 | 0047
0 02 04 06 08 1 o5 | o

S

Puc. 9. Tponsponsas dynkunn Baxk-Jleseperra

5. OnpeAentOT Bpems Ge3BOAHON IOGHIM HehTH F* M3 SMEMEHTa MIOUAH,
BKJIIOYAIOUIET0 CeMb CKBAKUH - OJIHY HAarHeTaTeNbHYIO H WecTh AoGhiBalomux. Jins
3TOTO HCMIONE3YIOT COOTHOMIEHNE

v, b
/) 716,)
rzie ¥, — 06BeM [Op IUIACTA, OXBAYEHHEIX 3ABOTHEHHEM; /i — OXBAYCHHAN 3aBOJHEHH-

em Tomuuka m1acTa, h=ho 7 ; e — PARHYC KPYTOBOTO NISMEHTe, IKBHBAICHTHOTO
COMHTOUGIHOMY STCMCHTY IOMAAH, PACCINTHIBACTCA 110 (opMyne

~




[image: image23.png]TI0maAs KpYroBoro sremenTa F, ONpEXensioT, 31as oBLyio IIOMALb MECTo-
POKAEHHS, & TAICKeE CPOKH H TEMIIBL €r0 BEOAA B SKCIUIYATALUIO. JI% SaAGHHBIX YC-
nosiit

F___900-10*

= =90000 M2,
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Creopatensio,
femqf e 200001030,
P 314
otkyna

_0,2:314-20-08-169,3%
- 240-2,568

o 467 cyr =1,280 roza.

6. PaccHTLIBAIOT TEXHONIOTHUECKHE TIOKA3ATENH PaspabOTKH dMeMenTa: 0f-
BOJHEHHOCTH NPOAYKLMH, CYTOYHYIO 065y He(hT 1 BOMEI, TEKYILYIO H HAKOIUIEH-
Y10 I0BbIY HedTH, KoSOUIMEHT Tekymelt HedTeoTnauH. TIpH STOM pacCyAIAIOT
cenyromuM 06pasoM.

Jlo Tex mop, noka (GpPOHT BITeCHeHHS HehTH BOZOH He JNOMAET X0 BHElIHeH
IPAHHLILL NIeMEHTA r=r,, U3 IIACTA 6y/ieT JOGHIBATECA YHCTaS HEGT: B KOHHUECTSE,
paBHOM 0BeMy 3aKaumBaeMOH BOMHL. OBBOTHERHOCTs MPORYKIHK GYJET PABHA Hy-
mo.

B MoMeHT BpeMenH {=1*, koria ()pOHT BHITECHEHUA TIONOM/IET K rPaHHLE dNe-
MEHTA ¥y, HAYHETCA BTOpas CTajus paspaGoTKH sniemenTa — cTajus f0GsIYM 00BOA-
HEHHOH NPOAYKUMH. Jliisl OMpENeNeHHs TEXHONOTHHIECKAX TIOKA3aTeneli dMeMeHTa
mpH f>f* MpeAnonaraloT, Y4To (POHT BhITeCHEHUS He(TH BONOH CYILIECTBYeT Kak
HMKTHBHBIH, T.e. KOKYWHACA QPOHT BBITECHEHUS NpPH r>7,. OGO3HAYAIOT BOJOHA-
CHULCHHOCTb Ha TPaHHIE SMEMEHTa 7=, Yepes S . FIcnonb3ys H3NoXeHHOE Mpeano-
JOXEHHE, ONYAIOT CIEAYIOLIHE OYCBHIHbIE COOTHOLICHHS [U1A MOMEHTOB BPEMEHH
e

oTkyAa

JlaHHOE COOTHOIIEHHE CIYXHT ANA onpefenenns S . C oToli LeNbio 3apak0TCA
PAITHUHBIMM SHAYCHNAMH ! 1, 3Has (* u f'(S,), paccuusinator sHasenns /(S ):

76)

Jlanee 110 rpadHKy (pric.9) HaXORAT SHACHTIA BOTOHACHIEHROCTA § .

467-2,568 _ 11993
t t




[image: image24.png]Tlo HaliieHHbIM 3HaYeHHAM S C IOMOUILIO PHC.8 WITH COOTBETCTBYIOUIMX Pac-
eTHBIX 3aBHCHMOCTEH ONpEXeNTIOT 3HaueHus. f(S). TaKHM 06pasoM, HaxomsT oGBoz-
HEHHOCTb 10GEIBaeMOM B MOMEHT BPeMeHH ¢ IPOJYKIIMH V,, IOCKONBKY V,=f{S).

Cyrounas 106519a HedTH M3 SMEMEHTA gy, IPHBEAEHHAS K TLIACTOBEIM YCIIO-
BUSM, IPH £>£* CoCTaBNAET

9 =9-(1-v,),
cyrouas 06kYa BoxE!
40=97,-

Texymyro oGsray Hedrr AQ,, 32 NepHOR NPOXOMKHTETBHOCTEO HOMTOKA R
TOX ONpEAENIOT, YMHOKES CYTOURYIO RoGBMy Hedrh Ha 182,5 win 365 cyr. Ilo-
CKOTBKY Ha CTALMH ROGKIH OBBOMHERHOH MPORYKUHH CYTOUHEIE OTOODEL HeTH He-
NPCPEIBHO CHIDKAIOTCA, B PACHTE PEKOMCHAYCTCA HCTIONE30BaTS HX CPGRHCE apHG-
METHYECKOE 3HAUEHHE Ha HAYAN0 H KOHEll KaIOro NIepHozia.

HaKomeniyio 10GH14y HedTH O,, HAXORAT CYMMHPOBANHEM TEKYILHX OT6O-
poB HerH.

Tekylyio HeiTeoTARUY 7, AA MEMEHTA Pa3pabOTKH OMPEIENTIOT CIeAYIo-
i oBpasom:

Taw
;

Tty T2 -5,

BHJHO, 4TO JanbHefilIHe BEIMHCICHUS CBA3AHEL C MHTErpHPOBAHKeEM (rpadu-
YECKUM MJIH UMCNICHHBIM) GYHKUHH g,.(f), YTO CO31aeT HeyHOGCTBO NpH pacueTe.

.
Peluetine MOXKHO NONYHHTS NPOLLE, €CIIH YHeCTs, 4T O, = [¢,, ()t .
H

Pesynbratet pacuera napametpor /(S), S, v, gu Gors Auer Qo 17, 118 32-
RGHHbIX SHaUCHMT BPOMEHH { MPOICTaBeHL B a6 1.

Ormeuaeres crenyiolee:

1) NPONOMKHTENLHOCTS PaspaGOTKM SMEMEHTa MIACTa KO TpEACTBHOH 06BOL-
HeHHOCTH NPOAYKWIK cocTapnser 11 7ieTs

2) pocTHTHYTEI KoadpruMenT Hedreotaatn 0,495;

3) B Gessomii nepuoz paspaGorky Gyner ussneuero 112,1 Toic.m® Hedra;

4) kosbdmuHeRT GeaBonHOH RepreoTra 0,346. DTo 3HavCHHE PeKOMEHTY-
€TCS CPABHHTS C PACCHHTAHHBIM 110 POPMYTIE

- 7, 08
/'8,)0-5,) 2568-(1-0,)

5) He(bTeoTHAYA BNEMEHTA IIACTA B TeHeHHE BOAHOTO NeEPHOAE paipaboTxh
yBemaunTes Ka 0,149 MyKKTOB.

! =0,346;





[image: image25.png]TlokasaTenn paspaGoTkH SaeMenTa

TaGnuua |

promt | 1® | § | v | qertierr | goodieyr | e | O |
05 {0000 0,100| 0,000] 240 0 43,800 43.800] 0,135
10_[0,000] 0,100] 0000 240 0 43,800] 87,600 | 0270
1,280 | 2,568 | 0.382] 0,723 3 174 ] 24,528 | 112,128 0346
15 |2192[0405| 0778 53 187] 4,799 | 116927 0361
20| 1644 | 0.441] 0,849 36 204] 8,169 125,096 | 0,38
25 [1.315] 0.467] 0886 27 213 5,806] 130.902] 0,404
30 [1,096]0487( 0910 B 218| 4459 | 135.360] 0418
35 [0939]0,503] 092 18 22| 3,581 138941] 0429
40 [0822]0,516] 0938 s 25| 2,967] 141,908 | 0,438
45 [0731 0528 0947 13 27| 2.517| 144425 | 0446
50 [0,658] 0,538 ] 0954 it 29| 2,171 146,5% | 0452
55 [0598]0,547] 0959 10 230] 1897 ] 148493 ] 0458
60 [0548[0,554] 0.964 5 1] 1,675] 150,169 0463
650506 0,562 ] 0,968 8 232|  1,495] 151,663 0,468
7.0 [0470] 0,568 | 0971 7 233| 1545] 153.009] 0472
75 [0438 0,574 ] 0974 6 34| 1,217] 154,226 0476
80_[0411[0,579] 0976 6 234 1,107] 155332 0479
85 [0,387] 0.584] 0978 5 235|  1014] 156346] 0483
90 [0365[0,585] 0980 5 235| 0931 157.277] 0485
55 [0346 0,593 | 0,981 s 235 0,859] 18,137 0,488
100 032910597 ] 0,982 4 236] 0798 158,935 | 0491
105 0313 | 0,601 | 0,984 4 236]0.742] 159677 0493
110 [0299] 0,604 ] 0,985 4 236] 0691] 160.369] 0495
11,5 [0.286] 0,608 | 098 3 257] 0,648] 161,017 0497
120 [0274 | 0,611] 0987 3 257]0,608| 161,625 | 0,499
12,5 [0263] 0614] 0987 3 237] 0571 162,195 ] 0.501

JIMHaMIKa TIOKA3ATENGH gy, v, W 7, TPEACTABACHa Ha pHC.10.

7. PaccunTHIBAIOT TIOKA3ATENN PaspabOTKH BCEro MECTOPOXACHHS C YHeToM
TIOC/IE/IOBATENIHOCTH BBOJA /IEMEHTOB B pa3paGoTKy H OCTAHOBKH HOGBIBAIOLIMX
CKBaXHH, POMTYKUUS KOTOPBIX IOCTHTIA TIpeieNa 0BBOMHEHHOCTH.

Cornacko TaHy pa3BypUBAHUA H OGYCTPOHCTEE MECTOPOXIEHHA KAXJEIE
NO/IFOfR B TeueHNe JABYX JIET B IKCIUTYATALKIO BCTyMaeT 0 25 anementos. Beero sa
2 ropa B okeruTyaTaLmio Gy et Baesiero 100 aneMenTOB.
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P u1c. 10. 30BHCHMOCTS s, V, M 7, OT BPEMEHI { 1 DIIEMEHTA TUIOLATH

Jlns pactera Tekywel 06519 HedTH H BOZBI H3 MECTOPOXK/ICHHS CTPOAT Tab-
et 2 1 3.

B Ta61.2 npHBexeHs! AaHHSIe O AOGBINE HE(TH H3 HMEMEHTOB, BBOTUMEIX B
neficTBue KaXwsIe NOATORa. JJHAMHKY CYTOUHBIX OTGOPOB [0 TIONYTONMAM PACCHH-
THIBAIOT C TIOMOIBIO Tab1. |, YMHOKas BEHUHMHY gy, HA THCIIO SMEMEHTOB. Creayer
OBPATHTE BHEMaHHE Ha TO, 4TO Ka)Kllas [PyIINa SNEMEHTOB SKCIUTYaTAPYETCH 0 Mo-
MEHTa JIOCTWKEHHS TIpeAeTbHOH 0GBOAHEHHOCTH IPOAYKIIMH, T.¢. 11 1IeT, ocie Hero
OGb14a H3 SMEMEHTOR IPEKPAILAETCA N0 FKOHOMHHECKHM COOBPAKSHITM.

TeKyIyko CYTOUHYI0 KOGy HeTH g, ONPEENSIOT, CMMHpyS J06h4Y Hed-
TH 11O FPYNINIaM 3MIeMEHTOB M0 KXIOH TOPH3OHTATbHOM CTPOKE TAbHIIbL.

HakonnerHyio 2106sry HedTH 0, PACCHHTEIBAIOT AHANOTHYHO TabM.1, HO MK
3TOM BBOJAT NOMpABKY, AOMycKas, 4T0 OTGOp MPOAYKUMH C pa3pabaThiBaeMbIX
00yCTpauBaeMBIX 3/IEMEHTOB MOKET IPOHCXOIUTE He C HaYana KaXA0To ONYTOAHS.

Hanpumep, A (=] pacteT HaKOMIGHHOH NOGHMM HeTH MPOUBOXAT ciie-
Aylomum obpasom:

6+12

+10° -182,5+1095-10° =2738-10° m? =2,738-10° Thie.n’.




[image: image27.png]TaGnuua 2
JluriamiKa R0GLITH HeTH H3 MeCTODOAAEHHS

e re—
10 wleyr Hotusanegruns| o
IO Theas T Neas | Neas | Neas | iR | 00 el
0,5 1 15 2
05 500 600 1,095
1.0 600 600 12,00 2,738
15 133] 600 60 1333 5089
20 091 133 6| 60 1304 7,564
25 068|091 13 60 392 9671
3,0 054 o068 0ol 133 346 10,807
35 044|034 068|091 257 11,357
40 037] 04| 054|068 2,03 1,778
4,5 0,32 0,37 0,44 0,54 1,67 12,116
50 028|032  o037]  om 141 12397
55 I ) 121 12,63
60 022] o024 o2 o3 1,05 12,32
65 o19] oz22| o] oz 093 13,023
70 018|019 02| 0 083 13,183
75 06| 018 019 02 074 13327
30 014] _ols| 018 019 067 13456
35 03] o014 o016 o8 061 13573
90 oz] oB|  ou| o6 0,56 13,679
55 ol o1z| __oB| o4 051 13,777
100 ol _oi| o12| o1 047 13,867
105 o1 ou| _ou| o1 044 13951
110 009] 010 oi| ol 041 14,028
11,5 005  o10] o1l 029 1,092
120 005] 0,10 0,15 14,136
125 0,09 0,09 14,162

AHQTOTHHHbIM 0BPA3OM JANONASIOT TaGN3 W PACCYMTHIBAIOT IMHAMAKY KO-
Ghisi BOZBI.




[image: image28.png]TaGnmua 3
JlunamHKa 0GEITH BOAB! H3 MECTOPOAIEHHS

J06b11a BOBI 10 TPy TINaM SEEHTOB,
s Jobusaomsus |
BTOM s | N=2s | N=2s | Neas | MESTROMIOM |10
010 ey
05 1 15 2

05 0,00 0,00 0,000
1.0 0,00 0,00 0,00 0,000
15 4,67 0,00 0,00 4,67 0,426
20 509 467 000|000 9,76 1,743
25 532 509 467|000 1508 | 4010
3,0 546 532 509 467 2054 | 7,260
35 5,56 546] 532|509 2143 | 11090
40 563 556 546 532 21,97 | 15,050
45 5,68 563 556|546 233 | 19092
50 572 568 563|556 2259 | 23,191
55 576 572|568 563 279 | 21332
60 578 576 572 568 22,95 | 31,505
65 581 578 576 572 23,07 | 35705
7.0 582 581 578|576 3,07 | 39924
75 584 582 ssi|_ s 2326 | 44,161
80 5,86 584 582 581 2333 | 4412
85 587 5386 584 ;2 2339 | 52,675
%0 588 587 58] 584 2344 | 56,948
95 589 588 587 586 2349 | 61,230
100 589 5389 588 57 2353 | 65520
105 5,90 5,80 58] 588 2356 | 69817
11,0 591 590 589 589 2359 | 74,120
115 591 590 589 17,71 | 77,888
12,0 591 59 1181 | 80,581
125 591 591 82,198

Jlanee N0 MOMYTOAMAM ONPEAENAIOT OBBOAHEHHOCTs AOGHBACMOH H3 MeCTO-
POXIeHUS NPOAYKLHMH, KOTOPYIO PACCHHTHIBAIOT O (opMyTe

Pe3ynTaTs! pactcTa NPEACTABICHS! B Ta61.4,




[image: image29.png]TaGmua 4
Jlunamaxa ko>dPuumenTa Tekymel HedTeoTaH

4, romst v ] 1, roxat v n
05 0,000 0,034 65 0,961 0,402
1.0 0,000 0,084 70 0,966 0,407
15 0,259 0,156 75 0,969 0,411
20 0,407 0233 80 0972 0415
25 0,628 0,299 85 0975 0419
30 0,856 0334 90 0977 0,422
35 0,893 0,351 9,5 0979 0425
40 0915 0,364 10,0 0,980 0,428
45 0,930 0,374 10,5 0,982 0431
50 0,941 0,383 110 0,983 0433
55 0,950 0,39 1.5 0,984 0,435
60 0,956 0,396 12,0 0,984 0436

12,5 0,985 0,437

Crenyiounuii pacter cBAsaH C ONpEneNeHneM Koa(uImenTa Texymeit HedTe-
omnasn. C 510/ NENBiO OPENBAPHTENBHO PACCHTHIBAIOT NEPBOHAANBHBL 0GBeM
HedTH V5 B MPOAYKTHEHOM IIACTe (HAYANBHBIE TEOTOTHHECKHE 3AIACHL):

Vo =F-hy-m-(1-5,)=900-10*-20.0,2-(1-0,1) =
=32,4-10° m* =32,4-10° i’
HedieoTnaua B 1eTOM T MECTOPOXICHHIO ONIPENIENACTCR Kak OTHOIIEHHE
0BbemoB HaKoTTeHHOl NOGEIH HedTH O, K MePBOHAYANBHOMY OObeMy HedTh Vo
PesybTaTH PactieTa NPEACTABEHE! B TAGN.4.
OtMeyaeTcs crenyomee:
1) paspaGoTKa MeCTOpOXIEHNUS 3aBEpUIATC uepes 12,5 et mpu 0GBOAHEH-
HOCTH IpoRyKUHK 98,5%;

2) naKomnenwas A0GEMA HeTH K KOWUy paspaGoTKH mocTarmer 14,162
5
M,

3) xomeunas HereoTaata coctasut 0,437,
Jinnamua nokasatenelf cyrouHol KoGHH HedTH, OBBOIHERHOCTH MPOMYK-
LMK H He(TEOTAAUH B LEJIOM 110 MECTOPOXICHHIO NPEACTAB/IEHa Ha PHC.11.

8. Tlocne TOro KaK ONpeeeibl TeXHONOTHYECKUE TOKAATENH paspaGoTKX
MECTOPOXICHNA PEKOMEHAYSTCA PACCHHTATS TIOKA3ATEIH PaBOTEI OHOH JOGEIBAIO-
Ineif CKBAKIHE! - CPeNHECY TOYHEIE AeGHTH KUIKOCTH, HehTH i BOZbL

TIpensapuTeNbHO CIIEAYET ONPENENHTh KONMYECTBO NEHCTBYIOLIMX CKBAKHH
JUIA 33KAHHBIX TIPOMEXYTKOB BDEMEHH C YUSTOM TEMIIOB pasGypHBAHNS 1 06YCTpOii-
CTBA MECTOPOKIEHHS.
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Jlo6traa nedru, Toic'/eyT
OGBonHenHoCTE. Kura
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P uc. 11, 38BUCHMOCTS g, 7] OT BPEMEHH ¢ 15 MCCTOPOXICHHS

ECAIH CeMHTOYEUHas CXeMa PasMELIeHNS CKBXHH OXBATHIBAET YHCIIO SEMEH-
ToB nomany N>1, T0 KOMMHECTBO 0GHIBAIONIX CKBAKUH 75=3N+4,

Tak, ecl B TeueHHe NepBoro moxyroaus (£=0,5) B IKCILTyaTalluH HaXOAATCK
25 37eMeRTOB TIOWamK, TO 1;=3-25+4=79, [IA APYTHX 3HaveHMH BpeMEHH ! pacteT
BHITONHACTCA AHATOTHIHO, MAKCHMAITBHOE YHCTIO NEHCTBYIOIMX IOGHBAIONIMX CKBa-
XHH pasHo 304,

Tlo Mepe JOCTIVKEHNS NpeneNbHOM OGBONHEHHOCTH H3BNeKAEMOli IPORYKIHH
CKBAXHHBI BBIBOJATCA H3 SKCIUTYaTalliH, K KOHILY PaspabOTKH MECTOOXIEHHS UX
KOMWUECTBO YMEHBIACTCS,

Pesy/ILTaTs! pacueTa NpeCTABIEHb! B Tab1.5, KOTOpYIO 3ATONHAIOT ¢ HCTIOMb-
30BaHUEM JIaHHbIX TaONKY 2 ¥ 3.

9. PacCUHTSIBAIOT TIepeniazt IABIEHHs B H/IEMCHTE CHCTeMB! PaspabOTKH Ha 0c-
HOBE MOZIENH NOpILHE8020 BLITECHEHNS HedTH BOXOl.

TIpexBapuTeNEHO HAXOAT NaPaMeTp G Kax TIOJOBUHY PACCTOTHHA MEXLY /10~
GHIBAIOWIAM CKBHKHHAMH BAONH KPYTOBOTO KOHTYDA PAIMYCOM ry. JUIA CeMuTo-
4EUHOrO dMeMEHTa CHCTeME! paspabOTKH

,14-169,3
6-2

88,6 m.





[image: image31.png]Tabmuma 5

ToxasaTenm SkenayaTamm cxBazmn

. Yucno go6si- JleGHT oaO} AoGHIBaIONel CKBAKMHEI, M /cyT
IO savounx exmwnn [ oo e Bomst
05 79 759 759 0,0
1,0 154 719 719 0,0
15 229 786 582 204
2,0 304 789 468 32,1
25 304 789 293 496
30 304 789 114 67,6
35 304 789 85 70,5
40 304 789 67 723
45 304 789 55 735
50 304 789 46 74,3
55 304 789 40 750
60 304 789 35 75,5
65 304 789 3,1 75,9
7.0 304 789 27 762
75 304 789 24 6,5
80 304 789 22 76,7
85 304 789 2,0 76,9
9,0 304 789 18 77,1
95 304 789 17 713
10,0 304 789 16 774
10,5 304 78,9 14 71,5
11,0 304 789 13 77,6
11,5 229 786 13 713
12,0 154 719 12 76,7
12,5 79 759 12 748

) IIPH 7;=7,,c B OGIIACTH IEMEHTA TUIACTa Fye S 7y 7 ABHIKETCA YHCTAR HEQTH.
CunTaIoT, UTO ($230Bas IPOHALACMOCTS JULA HE(GTH B STOM CAyWae PaBHa abCOMOT-
Hol npoRMnaeMOcTH macTa, a K,=K,(S.)=1. Torxa

Hyln
P 2-K,(5,) |
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OcHoBHEIC TPeGOBANNA K OPOPMICHHIO KYPCOBOl PaOTEL
TIO AHCUHILTHHE
«Todsemnas 2udpomexanuxa yenesodopodoe»

Kypcosas pa6oTa Lomkka BKmoNaTS:

1) THTymeRE mHCT;

2) TeOPETHHECKYIO HACTS B BUAC PASBEPHYTHIX OTBETOB KA KOHTPOLHEE BO-
OCH!, MepeyeHb KOTOPEIX aH HIDKE;

3) momHbIA TEKCT 3afaHUS;

4) pacueTHYIO YacTh — BCe HeoGXO/MMBIE PACYETHI 10 HHAHBHAYANLHOMY Ba-
PHaHTY B COOTBETCTBHH C PHMEPOM, AAHHEIM B METOIHUECKHX YKa3aHHAX;

5) GHGMHOTpadUECKHH CTIHCOK.

PaboTa BHOMHACTCA Ha AHCTaX dopmata Ad 6e3 pamKi.

Iipugr - Times New Roman (pasviep — 14), IomycxaeTcs mpuMeHeHHe WpHG-
Ta Arial (pasmep — 14);

TOM: BepXHE® - 2 CM, HIDKHeE - 2 CM, 1eBoe - 2,5 CM, ripaBoe - 1 cu;

MeXJIyCTPOUHBIi HHTEPBAN — OAHHAPHELI;

HHTEpBAT MEXTy 3r0NI0BKOM PA3AENa i OCHOBHBIM TEKCTOM — ABOMHOH;

BEIPABHMBAKHE: TEKCT — 110 UIHHHE; 3arOIOBKH, (OPMYITH! H MOTPHCYHOUHBIE
TIOANHCH — TTO HEHTPY;

HyMepalu TG ML, OPMY i PHCYHKOB — OMMHADHAS;

MONPHCYHOUHBIE TIOXNKCH, 3ar0NOBKY TabNHI B TeKCT B TaGNMIAX JOMKHbI
UMeTh WpHAT Ha 1(2) NT MeHBLIIE OCHOBHOTO.

TIpH OOpMIICKHH KYPCOBOI PaGOTs! PASpENIAETCH MHMEHEHHE KyPoHBa H
BBIZeTEHHE 3aTONIOBKOB JKHPHBIM LPHGTOM.

He NOMycKAeTCA BIUCHIBATE (OPMyITbl BPYJHYIO, 6CH TeKCT HaGpaH Ha KOM-
mbioTepe.

JlonyckaeTcs pyKONHCHOE ohopMIeHHE paGoTsL,

Konmponunste sonpocst

1. Uro TaKoe MOZielTh HeNOPLIHEBOTO BHTECHEHHA HehTH BOAOH?

2. TlepeuHCIHTE i OXapAKTEPU3YJiTe HIBECTHBIE BaM THIILI MOZeNel TIAcTos,

3. OxapaKTepH3yHTe KecTKHIi BOROHANOPHBIH PEXAM.

4. Hanuumre u noscanTe GopMy/y 3axona JApCH AUTA COBMECTHOH MIOCKO-
PanHanbHON GUABTPAUNK HEDTH U BOIBL.

5. [lalite ompeaenieHs (asoBLIX NPOHHUAGMOCTeH, BOTOHACHILICHHOCTH H
HedTenacsIEeRHOCTH. [T0CTPOlTe H NMPOAHATM3UPYHTE JAHATPAMMBI OTHOCHTENBHBIX
a308bIX MpoRHLACMOCTEH.

6. CipopmynupyliTe 3aKOH COXpAHEHHA MACCH! BelIECTBa NPHMEHATENBHO K
THAPOAHHAMHYECKAM GUIBTPAMOHHBIM POLIECCaM.

7. Tloscuute dusnseckuit cmbicn dyuxuun Jleseperra,




[image: image35.png]8. [l uero HaxoRHTCK MpoMsBoRHa pynxun Jeseperra?

9. Kak csssanst Mexay coboil koapuuuent Hedreornaun, xoaddumuent
0XBaTa NNAcTa 3aBONHEHWEM M Koa(uuuenT Bhitechenus? Kak paccuntsiBaetcs
KodbHUHeHT Ge3BonHOl HepreoTnaun? Maiite HX ONpEAENEHHA,

10. TTosICHHTE PHCYHOK 5 METORMYECKHX YKa3aHRH.

11. UeM OTIMUAIOTCA MPYT OT ApYra BOXHEIA M GeSBONHEI MepHOMS! paspa-
Gotkn?

12. Uro Takoe HaxomIeHHas KOGk HeTH?

13. Kak paccuHTaTs MPOTHOSHYIO OGBOIHEHHOCTS W ONPENENHTS (haKTAue-
cKyIo?

14. Kak paccuTaTs Hepenan JaBeHHS B S7eMeHTe CHCTeMs! paspabOTKH,
TIONB3YACH METONOM IKBUBAJICHTHBIX (GHBTPALMOHHBIX conpoTuBienui? Kakas mo-
e BHITECHEHHS IpH STOM HCTIOMB3YETCA?

15. Tlo KaKoi CXeme pasMelleHE! J0GHIBAIOLIHE i HATHETATENbHbIE CKBAKHHBI?

16. Maiite onpexeneHAe TPUBEXEHHOTO Pamuyca CKBaxUHEL [lepednciuTe 1
OXapaKTepH3yHTe B! THIPOMHAMHYECKOTO HECOBEPIICHCTBA CKBAXKHH.

17. OBbicHHTE NOPAAOK pacHeTa, 3ANONHEHHS TABMHUI H TIOCTPOGHHS TPagH-
KOB (yCTHO).




[image: image36.png]TPAJIOXKEHHE 2

TIpasua 06pAIeHRS ¢ NPOHIBOAHBIMK

1. TIpon3BozHas cyMMBl ABYX (yHKUIH PaBHa CyMMe UX TPOHSBOZHBIX, CCTH
NOCEHHE CYUIECTBYIOT, TO €CTh

() +v() = w()+v(x).
2. TIpou3BoAHas NPOU3BENCHHS ABYX GYHKIHMH BEMMCIACTCS 110 hopMyre

(w)

B TIPEANIONOKEHHH, YTO POU3BOHBIE # M v’ CYIIECTRYIOT.

VU

3. TIpon3BoaHas YaCTHOTO ABYX (yHKUMH BHMHCAAETCA TI0 JopMye

4. Tlpomasonnan CTenenHoH GYNKUAN ¥—x" C HCTBIM MOKAIATECM CTONICHH 1
PaBHa NPOHIBEACHAIO TIOKA3ATEIIA 1 Ha CTeNeHs ¥, To eoTs

[
npH 722 nn Beex x, anpn A<l s x#0.
5. TIOCTOSHHBIH MHOXHTEIh MOXKHO BEHOCHTS 3a SHAK POMIBOIHOM:
(- ) =K 7).
6. Tipousmonmas ot crowsoi dyswmm h(x) = g(/(x)) maxomres no Gopuyne
H()=g' (/) /()
—

x

\ 1
_—2x= .
) 2.4x243 Jx? 43
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O6paszeu odbopMiaeHus THTYALHOr JHCTA

DeziepassHOE AreHTCTBO O 06pa3oBaHKI0

CamapeKuii rocyIapCTBEHHBIH TEXHHUECKHH YHHBEPCHTET

HedreTexnonormiecknii akymsrer
Kadenpa «Pa3pabotka n SKCILIyaTanys HeQTAHBIX H Fa30BBIX MECTOPOXKICHHID

KYPCOBASL PABOTA
To acunnHe ([10A3eMAAA HAPOMEXAHHKA YTTIEBOOPOLOBY

PACYET IIOKA3ATEJIEH PA3PABOTKH OJfHOPOJHOTO INIACTA
HA OCHOBE MOJIEJI IBYX®A3HOM OHIBTPALIA
AJISI IKECTKOT'O BOAOHATIOPHOI'O PEXXHMA

(IUIOCKOPAJMIAJIBHOE IBUYKEHHE)

Bapuant Ne
Buinonain: CTyHeHT (GaMuTHs, ., 0., KYPC, Tpyminia)
Tiposepun: NperozaBaTeNh (LODKHOCTS, QaMILTAS, 1., 0.)

Ouenka: « » 200.
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NS ACCTKOr0 BOAOHANOPHOND PerknMa (IVIOCKOPAHANBHO® ABILKENIIE)

Penaxrop CH. KocTepuna,
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TocynapeTaerHoe 0GpaI0BaTELHOE YApeXAEHHE
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Ormesararo 5 THnorpaguK
CaMapeKoro FOcy IaPCTBEHHOTO TEXHHHECKORO YHHBEPCHTETA
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