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[Tnarupyemsl pe3ynbrarsl o0yderus mo OOIT 13.04.03 «3HepreTnueckoe MaIMHOCTPOCHHEY

PesynbpTar 00yueHus

TpebdoBanus ®I'OC,

Kon KPUTEPUEB H/UIIH
(BBITYCKHUK JIOJKEH OBITH TOTOB)
3aMHTEPECOBAHHBIX CTOPOH
VYHMBepcalbHble KOMIIETEHLIUU
P1 | CnocoGHOCTh W TOTOBHOCTH CaMOCTOATENbHO yuuThes U | TpeboBanus ®I'OC BO (OK-
pa3BUBaTh CBOW OOLIEKYJIbTYpHBIM M MHTEUeKTyanbHbli | 1,3; TIK-11), Kpurtepuii 5
YpOBEHb, HW3MEHATH CBOM HayuyHbli u  HayuyHo- | AMOP (m. 2.6.),
IIPOU3BO/ICTBEHHBII NMPO(UIb B TEYEHUE BCErO NEPUOJIA | COINIACOBAHHBIN C
poeCCHOHATTLHON JIEATENILHOCTH C YYETOM H3MEHEHHUS | TpeOOBaHUSMHU
COLIMOKYJIBTYPHBIX M  COLMAJbHBIX YCJIOBHUH, BECTH | MEXIYHAPOJHBIX CTAaHIApPTOB
negarorunyeckyr pabory B obmactu mpodeccuonanshoit | EUR-ACE u FEANI
JesTeIbHOCTH
P2 | CnocoOHOCTh TPOSIBIATH M HCMONB30BaTh Ha mpaktuke | Tpebdosanus ®I'OC BO (OK-2;
HaBbIKM WU yMeHHUs opraHuzauuu pabor mno pemenuto | OIIK-1; IIK-5), Kpurepuii 5
WHHOBAIIMOHHBIX HMHXXEHEPHBIX 3a7au B KadecTtBe uieHa | AMOP (m. 2.3., m. 2.4., m. 2.5.),
WIA PYKOBOAMTENS TPYIIIbl, HECTU OTBETCTBEHHOCTb, B | COIVIACOBAHHBIM C
TOM 4YMCJIE B CUTYalUsSIX PUCKa, 32 pabOTy KOJUIEKTHBA C | TpeOOBaHUSIMU
MIPUMEHEHHUEM IPABOBBIX U ATHUYECKUX HOPM NP OLIEHKE | MEXIYHAPOJHBIX CTAaHIapTOB
u camooleHke mnpodeccuoHanbHoi nestenbHocTH, Npu | EUR-ACE u FEANI
pa3paboTKe M OCYIIECTBICHUU COIMAJIBHO 3HAYMMBIX
IIPOEKTOB, IPOOJIEMHBIX MHKEHEPHBIX 3a/1a4
P3 | CnocoGHOCTh M TOTOBHOCTH IpuoOpeTaTh U npumeHsaTh | Tpebosanus @I'OC BO (OK-
HOBbIE 3HaHUM W yMmMeHus c¢  wucnonb3oBanueM | 1,3; IIK-1), Kpurepuit 5 AUOP
METOAOJOTMYECKMX OCHOB HayyHOro Tmo3HaHus U | (1. 1.4), corimacoBaHHBIH ¢
oubnuorpaduueckuif  paboThl ¢  TOPUBJICYEHHUEM | TPEOOBAHUAMU
COBPEMEHHBIX TEXHOJIOTUI, TOHUMATh POJIb HHPOPMAIK | MEKIYHAPOIHBIX CTAaHIapTOB
B pa3BUTUU HayKU, aHaJIM3UpPOBATh e€ | EUR-ACE u FEANI
€CTECTBEHHOHAYYHYI0 CYIIHOCTb, CHUHTE3UpOBAaTh W
TBOPUECKH TPUMEHSATh MpPH PEIICHUH HWHHOBAIIMOHHBIX
npoeccroHaTbHBIX 33714
P4 | CnocobHOCTb u TOTOBHOCTb IIPOSIBIIATH B | Tpeboanus ®I'OC BO (OK-1;
MHHOBALIMOHHOU NEeATEIbHOCTH riyookue | OIIK-1), Kpurepuit 5 AUOP
€CTeCTBEHHOHAy4YHble, COLHMalIbHO-3KOHOMHUYeckue | | (1. 1.1.), coriacoBaHHBIN €




PesynbpTar 00yueHus

TpeboBanus ®PI'OC,

Kon KPUTEPUEB H/UIIH
(BBITYCKHUK JIOJKEH OBITH TOTOB)
3aMHTEPECOBAHHBIX CTOPOH
npodeccuoHanbHble 3HAHUS B MEXAUCUUILUTMHAPHOM | TpeOOBaHUSIMU
KOHTEKCTE MEXIYHapOAHBIX CTaHIApTOB
EUR-ACE u FEANI
P5 | CnocoGHOCTh OCYILIECTBJISATh KOMMYHUKaIUU B | Tpedosanus ®I'OC BO (OK-
npodeccuoHaibHOM cdepe m B obmectBe B 1enoM, | 2,3;0I1K-2,3), Kputepnii 5
IIPUHUMATh HECTaHAAPTHBIE pelieHus ¢ ucnonb3zoBanuem | AOP (m. 2.2.),
HOBBIX HJIeH, pa3pabaTeiBaTh, 0OPMIIATH, MPEICTABIATH | COTTIACOBAHHBIN C
u JOKJIaJIbIBATh PE3yNbTaThI WHHOBAIIMOHHOW | TpeOOBaHUAMU
WHXCHEPHOW  JIeATENbHOCTH, B TOM  YHCIE€ Ha | MEXIYHAPOJHBIX CTAaHAAPTOB
WHOCTPAHHOM SI3bIKE EUR-ACE u FEANI
[IpodeccuonanbHbie KOMIIETCHITTT
P6 | CiocoOHOCT, M TOTOBHOCTH BBINMOJNHATH HHkeHepHbIe | TpeboBanus ®I'OC BO (OIIK-
MPOEKTHI C HMCMOJb30BaHUEM COBpeMeHHbIX TexHosoruit | 1,2; [1K-1,2,3), Kputepuii 5
IIPOEKTUpOBaHMUsT  ais  pa3paboTku  KoHKypeHTHO | AWOP (1. 1.3.),
CIOCOOHBIX SHEPreTUUYECKUX YCTaHOBOK C | COIJIaCOBAHHBII C
HCIOJIb30BAHUEM 3HAHUN TEOPETHUECKUX OCHOB pabouMx | TpeOOBAHUSIMHU
IIPOLIECCOB B SHEPreTUUECKUX MaIIMHAX U annapaTax MEXYHApOAHBIX CTAHAPTOB
EUR-ACE u FEANI
P7 | CocoGHOCTP M TOTOBHOCTH CTaBUTh U  pemats | Tpebosanus ®PI'OC BO (OIIK-
WHHOBAIIMOHHBIE  3a/ladydl  HWHXXeHepHoro  mpodwuns, | 1,2; [1K-1,2,5), Kputepuii 5
aHAIM3UPOBATh, UCKATh u BbIpabarbiBaTh | AUOP (1. 1.2),
KOMITPOMHUCCHBIE PELIEHUS C MCIOJIb30BAaHUEM TITyOOKHX | COIVIaCOBAaHHBIN C
(GyHIaMEHTAJIBHBIX M CHENMAJIbHBIX 3HAHUM B YCIOBHAX | Tp€OOBAaHUSIMHU
HEOIPEACIEHHOCTH, HCIIOJIb30BaTh METO/bl PEUICHMsS | MEXKIYHAPOIHBIX CTaHIapTOB
3a/1a4 ONTUMU3ALMK NapaMeTpoB B paznuuHbIX ciaoxkHbIX | EUR-ACE u FEANI
cUCTeMax
P8 | CnocoGHOCTh M TOTOBHOCTH MPOBOJANTH MHHOBaLMOHHBIE | TpedoBanus ®I'OC BO (OIIK-

WH)KEHEPHBIE UCCIIENO0BAHUS, TEXHUYECKUE UCIBITAHUS U
(unn) COXKHBIE SKCIIEPUMEHTHI, (POPMYIUPOBATH BHIBOIBI
B YCJIOBHSIX HEOJHO3HAUYHOCTU C MMPUMEHEHHUEM TITyOOKHUX
TEOPETUYECKUX U

SKCIICPUMCHTAJIbHBIX METOJ0B

1,2; I[1K-4,5,6), Kputepuii 5
AUWOP (m. 1.4, m. 1.6.),
COTJIACOBAHHBIH C

TpeOOBaHUSIMU




PesynbpTar 00yueHus

TpeboBanus ®PI'OC,

Kon KPUTEPUEB H/UIIH
(BBITYCKHUK JIOJKEH OBITH TOTOB)
3aMHTEPECOBAHHBIX CTOPOH

UCCIICIOBAaHUM, COBPEMEHHBIX JOCTHKEHMH HayKHM U | MEKIYHApOJIHBIX CTaHAAPTOB
IIEPEIOBBIX TEXHOJIOTUM, cTpouth u wucnonb3oBarh | EUR-ACE u FEANI
MOJIEIM C TPUMEHEHUEM CHUCTEMHOrO MOAXO0Ja JUIs
ONUCaHMWs W NPOTHO3MPOBAHUS PA3JIMYHBIX SIBICHUH,
OCYLIECTBIATh HMX KAueCTBEHHbIM M KOJUYECTBEHHBIH
aHaJM3, OMMCHIBATH PE3yJbTaThl BBHIMOJIHEHHOW paboTHI,
COCTaBJIATh IPAKTUYECKUME PEKOMEHJALMU 10  HX
UCIOJIb30BAHUIO

P9 | CocobHOCT, M TOTOBHOCTH oOlleHHWBaTh TexHu4eckoe | TpeboBanus ®I'OC BO (OIIK-
COCTOsSIHME OO0BEKTOB TpodeccruonanbHon aesitenbHocTH, | 1; [1K-7,8,9), Kpurepuit 5
C TNpUMEHEHHEM coBpeMeHHoro obopynoBanus u | AUOP (1. 1.5),
npubopoB, aHAJIM3UPOBATh U pa3pabarbIBaTh | COTJIacOBaHHBIN ¢
pEeKOMEHJAaLMU 10 UX HaAeXHOH u Oe3omacHOW | TpeOOBaHUAMU
JKCIUTyaTaluH, [IOHUMATh poOIEMBI HAy4yHO- | MEKIYHAapOHBIX CTaHIapTOB
TEXHUYECKOTO Pa3BUTHs ChIpbeBOi 0a3bl, coBpemeHHbIX | EUR-ACE u FEANI
TEXHOJIOTUH MO YTUJIM3ALUU OTXOJ0B B DHEPreTHUECKOM
MalIMHOCTPOEHUH M TEIUIODHEPIeTHUKE M HAy4dHO-
TEXHUYECKYIO IOJUTUKY B 3TOM 00s1acTH

P10 | CnocobHoCTh U TOTOBHOCTH K 3¢ dexTuBHOMY yuactuio B | TpeboBanus ®I'OC BO (I1K-

nporpamMmmax OCBOCHUA HOBOM MNpOAYKIIMU U TeXHOHOFHﬁ,
HUCIIOJB30BAHHUIO 3JICMCHTOB 3KOHOMHYCCKOI'O aHaJIu3a B
HpaKTH‘IGCKOﬁ ACATCIIBHOCTH Ha TMpCANpPUATUAX U B
oprann3anusax, rOTOBHOCTE CJIICA0OBATh UX KOpHOpaTI/IBHOI\/'I

KYJIBTYype

9,10), Kputepuit 5 AUOP
(m. 1.6, m. 2.1.),
COTJIACOBAHHBIN C
TpeOOBaHUSIMU

MCKAYHAPOAHBIX CTAHIApTOB

EUR-ACE u FEANI
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YTBEPXAIO:
3aB. kadeapoii
A.C. 3aBopuH
(IMommuce)  (Mara) (®.1.0.)
3AJAHUE
HA BbINOJIHEHHE BbINYCKHOI KBAJIN(PUKAITMOHHOH PadoThI
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‘ MAarvcTepCcKoON AUCCEepTALHU
CryneHry:
I'pynna DdUO
5BM4b I'epremmxny [laBen Cepreesuu

Tema paboThI:
Yucnennoe uccnenosanue adpoannamuku HTB-Tonku koTia maponpounssoaurensHocThio 800
T/4 C LIeJIBI0 AMArHOCTHPOBAHMS IAPaMETPOB MPOIIECCa CKUTAHMSI HA3apPOBCKOTO yIJIs
VYTBepK/IeHa NPUKa30M AUPEKTopa (1ata, HoMep)

| CpoK cllaul CTY/IGHTOM BBIIIOIHEHHO# PaGoTHL: \ \

TEXHUYECKOE 3AJIAHUE:

Hcxoanbie 1aHHbIe K padoTe 1. O6bexT uccnenoBanus: napooir koren [1-49 c
HTB-Tonkoii.

2. TorumBo: Ha3zapoBckuii Oypblil yrois.

Ilepeyenn noae:kamMx ucciaeroBanuio, | 1. Beenenue.

NMPOEKTUPOBAHUIO U pa3padoTke 2. AHann3 KOHCTPYKTUBHBIX OCOOCHHOCTEW KOTIIa
BOIIPOCOB I1-49.

3. XapaKkTepucTuKa CXKUTraeMoro TOTUIHBA.

4. TloarotoBka MaTeMaTH4YeCKOTO MOAEIHU U
000CHOBaHME UCXOIHBIX JTAHHBIX JIJIST PACcUCTOB.

5. Pe3ynapTaThl  YHUCIEHHOTO  WCCIICIOBaHHS
MIPOIIECCOB TOPEHUS B TOIKE KOTJIA.

6. CourasibHasi OTBETCTBEHHOCTh

7. ®MHAHCOBBIA MCHEIPKMCHT,
pecypcodhhekTHBHOCTE U pecypcocOepekeHre

8. 3akiroueHue

Ilepeyensb rpaguueckoro Marepuasia 1. Pacuetnas cetka HTB-tonku — 1 nucr.
2. HWcxonHble naHHblEe i MojaenupoBaHus — 1
JIUCT.

3. Pe3ynbTarel MoJienupoBaHus — 1 JHCT.
4. DneKkTpoHHas Mpe3eHTAlHsL.




KoHcyabTaHThI 10 pa3jeaM BbINMYCKHONH KBAJIM(PUKANMOHHOH PadoThl

Pazgen

Koncyabrant

dunaHCcOBBIN MEHEPKMEHT,

pecypcorhPEeKTHBHOCTD
pecypcocOepeKkeHue.

u

ITomosa CBetinana Hukonaesua

COI_[I/IaJ'IBHaH OTBECTCTBEHHOCTb

PomannioB Urops BanoBuu

Ha3Banusi pa3jienoB, KOTOpble J0/GKHBI ObITh HANHMCAHBI HA PYCCKOM W HMHOCTPAHHOM

A3bIKAX:

PG3YJ'IBT3TBI YHUCJICHHOI'O UCCICA0BAHNUS ITPOUCCCOB 'OPCHM B TOIIKE KOTJIA

JlaTta BbI1a4M 32JaHHUA HA BbINOJTHEHHE BBIIIYCKHOM
KBAJIM(UKAIMOHHOHI padoThl 110 JMHEHHOMY rpaduky

3auanne BbIAAJ PYKOBOAUTEC/Ib:
JonKkHOCTH (2% (0] Yuenas cTeneHs, Moanucey Jata
3BaHHe
K.T.H., JOLICHT
Jlebenes bopuc ’
[IpenonaBarens BliaMMIpOBHY kad. [II'C u
P nry
3a)131me NMPHHAJ K UICIIOJTHEHUIO CTYACHT:
I'pynna ouo Hoanuch Jarta

5BM4b I'epremmxuy [1aBen CepreeBuu




Pedepar

Beimycknas kBanudukanuoHHas pabota coctoutr u3 89 crpanui, 24
PUCYHKOB, 17 Tabimu, 15 NCTOYHUKOB, OJJHOTO HMPHUITOKEHHUSL.

KiroueBble cnoBa: HU3KOTEMIEPATYPHOE BUXPEBOE CHKWUTAHUE, IAPOBOMU
KOTEJI, MaTEMAaTH4YECKOE MOJACIMPOBAHUE, A3POAMHAMHKA, IIPOLIECCHI TOPEHMUS,
TeMIiepaTypa ropenus, Hazaposckuii yrois, [1-49.

OOBEKTOM HCCIENOBAHUS  SBJISAETCS MaTeMaThyeckas MOJeNb KOTJIa
MotHocThio 800 /4 ¢ HTB-Tonkoii.

Meroa ucciaenoBaHMs — YHUCIEHHOE MOJAEIMPOBAHUE B MMAKETE MPHUKIIATHBIX
nporpamm FIRE-3D.

Lenps paboTbl — JOUMArHOCTUPOBAHUE TMAPAMETPOB IPOLECCAa CHKUTAHUS
HAa3apOBCKOIO YTJIS.

B mponecce uccienoBaHus MPOBOJAMIIMCH: MOATOTOBKA MCXOJHBIX JAaHHBIX
JUTSL CO3/IaHMSI MOJIETIM M pacyeT €€ MpU pa3iIuvHbIX BO3AYIIHBIX PEKUMAaX.

B pesynbrare uccnenoBaHus NOdy4YeHbl rpa@UKu pacipeesieHus: CKOpOCTeH,
TEeMIIepaTypbl, KOHUEHTPAIMU TOIUIMBHBIX YAaCTHIl U KUCJIOPOJa B TOIOYHOM 00bEME

KOTJIa



[IpunsTHIE COKpAIEHNUS U yCIOBHBIE 0003HAYCHUS

HTB-Tonka — HU3KOTEMIIEpaTypHAsk BUXpEBas TOMKA
HTB-Texnonorus — HU3KOTEMIIEpAaTypHasi BUXpEBask TEXHOJIOTUS
I1/] — nepBruyHOE (TOPEIOYHOE) TYThE

B/l — BTOpruYHOE NyThHE

CH/I — cuctema HI>KHETO 1yThs

CSl — cpennuit sspyc (TPETUYHOTO Ty Ths)

HS — HuxHUi sipyc (TpEeTUYHOTO AYThsl)

®] — CKOPOCTb MEPBUYHOIO JYThs

2 — CKOPOCTb HMIKHETO TyThs

®3 — CKOPOCTh BTOPUYHOTO TYThs



OrnasiieHue
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3.1 Onucanue nakera npukiagubix nporpamm FIRE-3D ..o, 22
3.2 Co3nganue pacyeTHOM CeTKH KOTHA [1-49 ... ..o 23

4 Pe3ynbTaThl YUCIEHHOTO UCCIICIOBAHUS MTPOIIECCOB TOPEHUS B TOIIKE KOTJIa
Omuodka! 3akiaaka He onpeaeseHa.

4.1 UccnenoBanue BIUSHHUS CKOPOCTH IEPBUYHOIO JOyThs HA IMPOLECCHI

B TOTIKE ..evvveeeeeenrieeeeennnrneeesennnreeeesssnnseeesans Omuodka! 3akiaaka He onpejgeJieHa.
4.2 UccnenoBanue BIUSHHUS CKOPOCTH HHJKHETO JYyThs Ha IIPOLIECCHI
B TOIIKE ..vvveeeeruerieeeeesnrereeeennneeeeessnnnneeesans Omuodka! 3akiaaka He onpejaeieHa.
5 duHAHCOBBINH MEHEKMEHT, pecypcodhDEKTUBHOCTD U pecypcocOepekeHue. ...... 26
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6.1 IIpousBoacTBeHHast 6€30MacHOCTS ..... OmuodKa! 3akaaaka He onpeaesieHa.

6.2 Dxonoruueckas 6€30MacHOCTb............ Ommuodka! 3akiaaka He onpegeieHa.
6.3 be3onmacHOCTh B UpE3BbIYANHBIX CUTYALHSX.............. Ommoka! 3akinagka He
onpejaesieHa.

6.4 IIpaBoBBIC M OPraHU3AIIMOHHBIE BOIPOCHI 00eCTICUeHUsT OE30IMaCHOCTH
................................................................... Omuodka! 3akiaaka He onpejaeieHa.

SAKITFOUECHUIE ...eeeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeannns Omuodka! 3aknaaka He onpegeieHa.
(03707 (670) 17001170 3%:111717 08 1071 (<) 1 - B PR 35
CHIMCOK UCIIOIB3YEMBIX UCTOUHHUKOB................. OmmoOka! 3akiagka He onpeneseHa.
TIPUITOKEHHE A ....oovveieeeiiiiiee e Omuodka! 3akaaaka He onpeaeeHa.



BBenenne

VYxynuienue kauectBa Oyporo yrisi HazapoBckoro paspesa mpuBesio K TOMY,
4TO Npu ero cxkuranuu Ha Hazaposckoin ['POC xkunkoe nuakoygaieHue MepecTano
YAOBJIETBOPATH HKCILUIYaTallHMOHHOMY JUAIl3a0HY HArpy30K YCTaHOBJIIEHHOTO KOTJa —
[1-49. JIns moeimenust KI1/[ ycTtaHOBKYM M CHMKEHHST BBIOOPOCOB PEIIEHO TTPOBECTH
MOJICpHU3AIMIO OOOpYAOBaHUS [JIsi CXKUTAHUS 110 COBPEMEHHOW TEXHOJOTUU —
HHU3KOTEMIIEPATYPHOM BUXPEBOM CKUTAHUU.

JlaHHasT  TEXHOJIOTMA  CO3/1aHa  BBIJAIOIIUMCA  COBETCKAM  YYEHBIM-
TeriosHepreTukoM Bukrtopom Bnagumuposudem Ilomepanuessiv [1]. HTB-
TEXHOJIOTHS CXKUTAHUS MPOIILJIa MHUPOKYIO allpoOaIiuio B YHEPTETUKE, U B HACTOSIIEE
BpEeMs YCIEIIHO Peain30BaHa Ha KOTJIaxX OOJIBIION MOIIHOCTH.

OpHako Juisl HaJIaJKU PEKMMa TOPEHHUS MPU TAKOW TEXHOJIOTHU Tpedyercs
MIPOBEICHUE MEPONPUATHN MO OMPEACICHUIO TTAPAMETPOB MPOLIECCA CKUTAHUS YTIIS.

HccnenoBanue 1mpoueccoB TOPEHUS HA PEAIbHOM KOTIIE  SIBIISIETCS
pecypco3aTpaTHbIM MW JoporoctosmiuM. OZHAM M3 BapUAHTOB PELICHUS JTaHHOU
POOJIEMBI SIBJISIETCS MAaTEMAaTUYECKOe MOJCIUPOBAHUE, TTO3BOJISIONIEE 3HAUUTEIHHO
COKpAaTUTh 3aTpaThl Ha OMNpeesieHHe NapameTpoB Mg 3(G(HEKTUBHOTO CHKUTAHUS
YIS,

[ToaTOMYy CTaHOBHUTCS aKTyaJIbHBIM HCCIIEIOBAaHUE W JTUATHOCTUPOBAHUE
MapaMEeTPOB CKUTAHUS TOILUIMBA MPU MOMOIIN YUCICHHOTO UCCIIEI0OBAHHUS.

3agayamMu AaHHOW paOOThI SABISETCS MOJACIMPOBAHUE TOMOYHOIO OOBeMa
komia I1-49 moaepHuzupoBaHHOrO Ay Cxkuranug 1mo HTB-TtexHomoruu u oneHka
BIIUSIHUASI CKOPOCTEM TOPENIOYHOTO MJyThd MW CUCTEMbl HIKHErOo JyThid Ha
a’pOJAVMHAMHUKY M IIPOLECCHI F'OPEHHS IMYTEM aHAIN3a PACHPEACIICHHUS CKOPOCTEH,
KOHIEPALMKU KUCJIOPO/Ia U YACTHLL, & TAK K€ TEMIIEPATYPHBIX IOJIEH.

[ToctaBneHHble 3a7auM  pEIIAIOTCA MPU TMOMOIIM TAKETa MPUKIIAIHBIX
nporpamm FIRE-3D. 3a Bpemsi cBoero MCmoiab30BaHMsI, TPOrPaMMHOE OOeCriedeHHE

MMOoKa3aJI0 JOCTOBEPHOCTD IMOJYYAaCMEBIX PE3YJIbTATOB IMPHU MOJACIUPOBAHUN TOIMOYHBIX
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IPOLECCOB. DJTO SIBISAETCA HEMAJIOBAXHBIM KpPUTEpUEM IMpU BHIOOpE Cpenbl st

MOJIETTUPOBAHUSI.
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1 AHann3 KOHCTPYKTUBHBIX 0cOOeHHOCTeH KoTaa [1-49

Koren I1-49 (ITm-1600-25-545/545) KOHCTpyHpOBAJICS ISl TMOJy4YCHUS
MEPEerpeToro napa MpH CKUraHuM CylmoHKH HazapoBckoro Oyporo yrisi, ¢ *KHIKHM
nutakoyaaienueM. Koren npeanasHaveH a1 padoTel B 6s1oke ¢ TypouHoi K-500-240
MoiHocThI0 500 MBT [1]. Koten 11-49 — nipAMOTOYHBIN, COCTOUT U3 JBYX KOPITYCOB
C TPEXXO0/I0BOM KOMIIOHOBKO#, pabOTaIONINX HE3aBUCUMO APYT OT fpyra. [IpoekTHbIe

HOMHHAJIBHBIC ITaPpaMCTPhI HA IBa KOPITyCa IIPUBCIACHLI B Ta6JII/IH€ I1.1.

Ta6nuna 1.1 — [IpoexkTHbIE HOMUHAJIBHBIE TApaMETPhI Ha JIBa KOPITyca

Harpy3ska
HaunmenoBanue O6o3nauenue | PazmepHocTh

100 %
[Tapornpou3BOANTEILHOCTH KOTJIA I« T/49ac 1600
JlaBiieHue napa 3a naponeperpeBareaem P cre/ent 555
MIEPBUYHOTIO Tapa
TeMrieparypa nNUTaTeIbHON BOJBI Tus °C 241
TemnepaTypa neperperoro napa T °C 545
Pacxon BropuuHoOro napa Q T/4ac 1380
JlaBieHue BTOPUYHOTIO I1apa Ha BXOJE Psx Kre/cm? 42,0
JlaBiieHrE BTOPUYHOTO apa Ha BBIXOJE Paux Krc/cm? 40,2
TemnepaTypa BTOPHUHOTO IIapa Ha BXOJE Tex °C 298
Temneparypa BTOpUYHOIO I1apa Ha BBIXOAE Thex °C 545

N3HavanbHO TOMOYHAs KaMepa Oblila MOJYOTKPBITOTO THUIA HEra3oIJIOTHOTO
UCIIOJTHEHUSI, CTEHbl 3KPAHUPOBAHBI PANUAIMOHHBIMU MOBEPXHOCTSIMU HarpeBa C
MOJABEMHBIM JBUKEHUEM Cpelbl B HUX. TomouyHas Kamepa HMejla TEpekuM Ha
ormetke +12,210 M mo Bcel mupuHe TOMKH, 00pa30BaHHBIA BHICTYIIaMH (DPOHTOBOU
Y 3a1Hel cTeH. HuxKHAS 4acTh TOMOYHOM Kamephbl, BKIIOYAs BBICTYIIbI, SKPAHUPOBAaHa
TpyOamMu HmwxkHeW paguanuonHo yactu (HPY). [Jns obGecniedeHust KUIKOTO
[UTAKOYIAJICHUS] TOMKA MMEJIa OLIMIIOBAHHBIM MOJ. Bblllle BHICTYNOB CTEHBI TOMKH

3aKpBITHl dKpaHaMH CpelHed W BepxHed panuanuoHHbiXx uvacted (CPU m BPY).
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Cpennsss paguanuonHas 4actb (CPY) Tomkm pasneneHa Ha 4 cekuud Tpems
JIBYXCBETHBIMU 3KpaHamu. J[ByXCBETHBIC 3KpPaHbl BKJIIOUECHBI B MAPOBOASHONW TPAKT
KOTJIa MEXJY 3aJHUM JSKpaHOM HWxHed pamuanuoHHou ydactu (HPY) um 3amHum
skpanoM CPY. BBepxy TONMKM Ha MOABECHBIX TPyOaX pacIoJIOKEHbI 3alllUTHBIC
mrpmbl 1 mupMsl 1, 11, [ ctynenen nepeuyHoro tpakra. [IpononbHbIN pa3pes3 KOoTia

JI0 PEKOHCTPYKIMU MIPEICTaBICH Ha pUcyHke 1.1.

41600
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T mony

-

Pucynox 1.1 — O6mwuit Bun kotna [In-1600-255-545/545-K (11-49) no

PEKOHCTPYKIIUHU

Jlist  pemieHuss OCHOBHOW TIpoOsieMbl dJHepreTudeckoro kotna [1-49 —

CWJIBHOI'O IMIJIAKOBAaHHA TOIIKM MW IHMHUPMOBBIX HOBerHOCTCﬁ HarpeéBa II0CJIC
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YXYALIEHUsS KauecTBa yris, pykoBoACTBOM CYOK pelieHO BBITOIHUTh TEXHUYECKOE
MEPEBOOPYKEHUE KOTIIA ¢ mepeBoioM Ha HTB-TexHomoruto coxxuranusi.

Oxugaercsi, 4TO MOCIe OKOHYAaHUsI paboT MO NepeBO1y KOTIa Ha TEXHOJIOTHIO
HTB OynyT AOCTUTHYTHI CIENYIOLIUE PEYIIBTATHI:

- pabora kotna B auanazone 60—100 % oT HOMUHAIBLHOW HATPY3KH;

- Oe3lUIakoBOYHAs paboTa KOTIIa;

- yBemmuenue KIIJI xotna 1o 90 %;

- CHIDKEHHE BBIOPOCOB OKCHIOB a30Ta U CEPhI 10 HOPMATUBHBIX 3HAUCHUI.

[Ipu BBIOOpE CXEMBI TEXHHYECKOIO MEPEBOOPYKEHUS ObUIM PACCMOTPEHBI
CJIEAYIOIINE OCHOBHBIE BAPUAHTHI TEOMETPUN U KOMIIOHOBKHU:

1. Toroynas kamepa U3MEHEHa ¢ 0Opa30BaHUEM BUXPEBON 30HBI B HUKHEH
YacTU TONKU MYTEM OpraHu3aiuud (POHTOBOIO a’3pPOJMHAMUYECKOIO BBICTYyHA U
ocHamieHa  HeoOxomumbiMu s HTB-cxuranuss — ropeinoyHO-COIJIOBBIMU
yCTpolcTBaMH: Ha (POHTOBOM CTEHE YCTAHOBJICHBI MPSIMOTOYHBIE MBUICYTOJIbHBIC
TOPEJIKU IIIEJIEBOTO THUIIA, B YCThE XOJIOAHOM BOPOHKM YCTaHOBJIEHA JBYXCOIUIOBAs
CHUCTEMa HWKHETO IYThs, HA 3aJHEW CTEHE TOIKH Pa3MELICHBbI JBA ApyCa CUCTEMBI
TPETUYHOTO Ty ThS;

2. B cpaBHeHUHM C BapuaHTOM | BEpXHUU SPYyC TPETUUYHOTO AYThSI CMEUIEH
BHU3, B BEPXHEW YaCTH TOIKH MaHENX 3aJIHe CTEHbI 00pa3yoT a’dpoJuHAMUYECKUN
BBICTYI JIJIS BBIPAaBHMBAHUS MOTOKA ra3oB, JBYXCBETHBIE 3KPaHbl B CPEIHEH 4aCTH
TOIKU J€MOHTUPYIOTCS;

3. B pomonHeHue K BapuaHTy 2 B BHUXPEBOM 30HE YCTAHABIMBAIOTCS
BHYTPUTOIMOYHBIC IIIUPMBI.

Bapuantel reoMeTpuM TONKM W KOMIIOHOBKH TOPEJIOYHO-COIIOBBIX
YCTPOMCTB mpencTaBieHbl Ha pucyHke 1.2. Ha cranimuu ObLT peanu3oBaH BTOpPOM

BApUAHT, KOTOPBHIM ¥ BBIOpaH Uil MOJEIMPOBAaHWS B JIaHHOW paboTe.
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Monepuuzarust kopiryca A koTia c¢T.Ne7 mpoBeneHa C 1enbio obecreueHus
0€31UTaKOBOYHON PabOTHl KOTia ¢ Tmpom3BoauTedbHOCTHIO 1400 T/4 (700 T/ Ha
KOpIyCc) TpH CXKWUraHuu cymoHku HazapoBckoro Oyporo yris ¢ TBepIbIM
nutakoynaieHueM. OCHOBHBIE pacdeTHbIEe MapaMeTpbl Ha OJMH KOPIYyC TIOCIHe

MOJICPHHU3AIIMYU TIPUBE/IeHbI B Ta0uIe 1.2.

Tabnuna 1.2 — OcHOBHBIE pacueTHBIE MTapaMeTPhl Ha KOPITYC MOCIIEe MOACpHU3ALIUU

Harpy3ska Harpy3ska
HaumenoBanue Ob6o3nauenue | PazmepHocThb 100 % 113 %

(HOoMuHaNBbHAs) | (TMKOBAS)

[Taponrpon3BOAUTENBHOCTD KOTIA H« T/9ac 700,00 793,50

I[aBJ'IeHI/Ie Imapa 3a

naporneperpeBaresieM MepBUYHOIO P Krc/cm? 252,00 255,00
napa
TemnepaTypa nUTaTEILHON BOJIbI The °C 241,00 249,00
Temneparypa neperperoro napa T °C 545,00 545,00
Pacxon BropuuHOro napa Q T/49ac 614,00 693,70
JlaBneHue BTOPUYHOIO Napa Ha

Pax Krc/cm? 39,80 45,00
BXOJIE
JlaBiieHrEe BTOPUYHOTO Napa Ha

Poux Krc/cm? 38,00 43,00
BBIXOJIE
TemnepaTypa BTOPHYHOTIO I1apa Ha

Tex °C 298,00 302,00
BXOJIE
TemnepaTypa BTOPHYHOTIO I1apa Ha

Tenix °C 545,00 545,00
BBIXOJIE
KIIJI xoTna n % 90,91 90,69

O6muit Bua kopmyca A komina [1-49 mocne moaepHHM3anMM MOKa3aH Ha
pucynke 1.3. IloarotoBka TOIJIMBa OCYHIECTBIAETCS Ha IIEHTPAJIbHOM IbLIE3aBOJIC
(ILII13) xoTOpBIA COCTOMT U3 5 HE3aBUCUMBIX Jpyr OT Jpyra HUTOK

MBUICTIPUTOTOBJICHUS: TIO 2 HUTKH Ha KOPITYC U OJ[HA pe3epBHAs Ha o0a Kopmyca.
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Pucynox 1.3 — O6muii Bux kopnyca A kotia [1-49

[IpuHATO pelieHrne 0 1eMOHTaXXe TOMOYHOM KaMephbl U €€ MOJAEPHU3ALUHU MO
texHonoruio HTB. BeiOpannas KOMIIOHOBKA MOIpa3yMeBaeT HATMIHUE MPSIMOTOYHBIX
TOPEJIOYHBIX YCTPOMCTB Ha (PPOHTE, ABYXCOILUIOBOTO HMXKHETO AYThS, JBYX SPYCOB
TPETUYHOTO IYThsl U a3POJAMHAMUYECKOTO BBICTYIIA HA ThUJIbHOI CTOPOHE.

Takum 00pa3oM, B TaHHOM pasfielie ONpeneieHbl YCTPOMCTBO U T€OMETPHUs
TOIIOYHOT'O MPOCTPAHCTBA JUISL CO3AAHUS PACUETHOM CETKM MAaTEMAaTHYECKOM MOJENIN
tonku Kotia [1-49. JlanHble COOTBETCTBYIOT JECUCTBUTEIHLHON KOHCTPYKIIMU KOPITyCca

A mocie ero mogepHu3anuy Ha HazapoBckoi CTaHIMH.
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2 XapaKTEepUCTUKHU C)KMTaeMOI0 TOIIMBA

Jiisa  popmHupoBaHMS JNAaHHBIX [0 CHKUTa€MOMY TOIUIMBY, O0OJIQdaroIuX
JIOCTaTOYHOM JTOCTOBEPHOCTHIO, CO CTaHIMU OTOOpaHbl MPOOBI W TMPOBEIEH UX
aHanu3. Pe3ynpraTsl pacceBok yrosubHo# neutu ¢ LII3 npencrasnens! B Tabnuue 2.1.

['padux pacnpenenenus no ppakiusm nokazad Ha pucyske 2.1.

Tabnuua 2.1 — PacceBku yronsuo# nsutu ¢ LI13 Hazaposckoit POC

PesynbTaThl B3BEIIMBAHUS
Macca, T Brixon kimacca, %
Knaccer ° ° ° ° ° °
KPYIIHOCTH, E E E g 2 E % % g 2
MKM & & & o 5 @ @ @ =
S ~ ~ = = = = =0
= = = o = = = = o T
Q O O o < Q Q Q o <
8 % % O 5 8 M M O 5
[as] a] a] m [as] [as]
— (@\| on — (@\l on
1000 1,1 1,1 1,1 1,10 2,24 2,24 2,23 2,24
500 5,5 5,2 5,3 5,33 11,21 10,57 10,75 10,84
200 18,3 18,2 18,7 18,40 37,27 36,99 37,90 37,39
90 12,3 12,6 12,8 12,57 25,05 25,61 25,96 25,54
45 6,1 6,5 7,9 6,83 12,42 13,21 16,02 13,88
<45 5.8 5,6 3,5 4,97 11,81 11,38 7,14 10,11
Cymma 49,1 49,2 49,3 100,00 | 100,00 | 100,00
Pe3ynpratel CHMTOBOro aHamu3a I[IOKa3bIBAKOT, YTO B YIrOJBHOM IIbUIM

npeobnanarT ¢pakuuu pazmepom 90 u 200 MKM, 3aTeM CIEIYIOT MeJIKue (Qpakiuu.

Yactuupsl pazmepom Oonee 500 MkM B 00iieM 3aHUMarOT He Oonee 6 % oOT Bcel

MAacCCHI ITbLJIN.
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Pucynok 2.1 — ®pakuunonHsli coctas nblu ¢ L1113

TernorexHuyeckue XApPAaKTCPHUCTHUKHU HMCXOIHOI'O TOILIMBA U YTOHBHOﬁ IIbIJIN

MIpUBEICHBI B TabmuIax 2.2 u 2.3 COOTBETCTBEHHO.

Tabnuna 2.2 — Xapaxrepuctuku HazapoBckoro Oyporo yrist mapku 2b

HanmenoBanwe O6o3Hauenne | Pa3mepHOCTb 3HadyeHue
Yraepon Cr 39,00
Bonopon H' 2,50
Kucnopon O 12,50
Cepa ST % 0,30
Bnara wr 39,80
3oma A" 5,40
Azot N* 0,50

. KKaJI/KT 3261,00
Hwuzmas temiora cropanus Oi JoR/r 13702.00
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Tabnuna 2.3 — Xapakrepuctuku cxxuraemon s Hazaposckoro BY

HanmenoBanue O6o3Hauenne | PazmepHOCTH 3HayeHue
Yraepon C 46,22
Bonopon H 3,20
Kucnopon 0 15,60
Cepa St % 0,49
Bnara wr 24,00
3o01a A" 10,00
A3oT N 0,49

. KKaJI/KT 5326,00
Hwuzmas terora cropanus 0
KJK/KT 22380,00

OcHOBBIBasiCb Ha TMPOBEIEHHBIX HCCICIOBAHMUIX BIUSHUS (HPAKIIMOHHOTO
COCTaBa Ha IPOLECCHl TOPEHUSI M a3pOJMHAMUKY [2] yCTAHOBJIEHO, YTO C)KUTaHHE
MEJKOW (Ppakiuy MPUBOIUT K 3HAYUTEIILHOMY BBIHOCY TOILJIMBA U3 BUXPEBOW 30HBI U
TOPEHHIO B OOBIYHOM (DaKEeJIbHOM PEXKHUME.

[ToaTomMy BbIOpaHBl apaMeTpbl YAaCTUI[ CO CIEAYIOIIUM pPACIpENCICHUEM —
Tabnuua 2.2 U pUCyHOK 2.2.

Tax kak B MOJeNH 3a/1at0TC KOHKPETHBIE 3HAYEHUS pa3MepOB YaCTHULl, TO IS

pacdera MPHUHATO CpeiHEe 3HAUCHUE pa3Mepa (QPaKIUK IO PACCEBKaM.

Tabnuna 2.2 — @pakIMOHHBIN COCTAB TOIJIUBA MPUHSATHIN JIJ7I1 MOJACTUPOBAHUS

Pa3mep wactui, MKkm Conepxanue, %
70 26
145 19
350 16
750 20
1000 19
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Pucynok 2.2 — ®pakiMoHHbBIN COCTAB TOIIMBA MPUHSATHIH Ji1 MOAECIUPOBAHUS

Pacxon TormmBa mpyu HOMHHAIBFHOM peXuMe paboTsl coctaBiseT 41 kr/c Ha
koten win 3,417 Kr/c Ha OfHYy TOpETKY.

Hanuuue 5 ¢pakmnuil mo3BoJsieT ¢ J0CTaTOYHONW TOYHOCTBIO CMOJIETUPOBAThH
JIMCTIEPCHOCTh TOTUIMBA, a €€ yKpyrnHeHue — oosiee 55 % vactui 6osbine 200 MKkM —
3¢ deKkTUBHEE MOAXOIUT ISl COKUTAHUS B HU3KOTEMIIEPATYPHOM BUXDE.

[lomy4yeHsl HMCXOAHBIE JaHHBIE [JII MOJEIMPOBAHUS 1O  TOIUIUBY:

TEIUIOTEXHUYECKUE XaPaKTEPUCTHUKU YIS, ero (PaKIMOHHBIM COCTaB M TEIUIOTa

CrOpaHwusl.
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3 HOI[FOTOBK& MaTeMaTUYECKOM MOJCIN U 000CHOBaHHE HCXOAHbIX AJAHHBIX

JUISl pacyeTOB

Marematnueckoe  MozaenupoBanue  komia  [1-49  mpoBoawioce ¢
MCIMOJIb30BaHUEM CIIEIUAIU3UPOBAHHOIO TaKeTa MpukiIagHbix nporpamMm FIRE-3D
[3], OCHOBaHHOrO Ha COBPEMEHHBIX NOAXOAAaX M METOJaX MaTEMaTU4EeCKOro
OMHCAHMS CJIOXKHBIX (PUINKO-XMMUYECKUX MPOLECCOB M HMMEIOUIEr0 BBICOKYIO

AJOCTOBCPHOCTDH PE3YJIbTATOB PACUCTOB.

3.1 Onucanue nakera npukiagaeix nporpamm FIRE-3D

FIRE-3D cocTtouT HU3 TpeX OCHOBHBIX MPHWJIOXKEHUN ISl MOCIEA0BATEIbHOMN
00pabOTKH JTaHHBIX:

Mesh Creator — npenHa3zHaueHa JJi1 UMIIOPTa PACUYETHBIX CETOK TPEXMEPHBIX
reoMeTpui U3 TeKCTOBOro opmata aJis pacuetHor yactu Searcher makera Fire 3D;

Flow Searcher — mnpuioxeHue, B KOTOPOM MPOHUCXOJUT  pacyer
MaTE€MaTUYECKOM CETKH, MO3BOJISIET BECTU PACUEThl B BapUaLUAX U3 TPEX PEKUMOB:
onHo(a3HbId pacyeT 0e3 ropeHusi, Kak O0a30BbIM, 3aT€M MOXHO BKIIOUUTH YYeT
JTUCNIEpCHON (pa3bl U TOPEHUS;

Data Vision — TpeTbe MNPUIOKEHUE MCHOJb3YeTCA JUIsl BHU3yald3aluu
MOJIy4YEHHBIX PacueToB (BO3MOKHO HECKOJIbKO BapUaHTOB MPEJICTABICHHS] KOHEUHBIX
pe3yapTaroB, HanpuMmep B 3D u 2D, Takke BO3MOKHO YCPEIHEHHE PE3yJIbTaTOB B
BBHIOPAaHHOM ceueHuM). Pe3ynbTaThl pacyeToB 3HAYEHUN TeMIlepaTyp, CKOPOCTEH U
IPOYMX XapaKTEPUCTHK NPOrpaMMOd B TONKE KOTJIA, IOJyYEHHbIE HA OCHOBE
KOMIUIEKCHOM MAaTEMATUYECKOU MOJEIH, 3aTEM BU3YAIIM3UPYIOTCA ITporpamMmon Data
Vision mo ycMOTpeHHIO TMosib3oBarens. Busyanuzanus BO3MOXKHAa B JIBYX- H
TpeXMEepHOM BapuaHTe. [IpunoxeHue yHUBEpPCAIbHO U MOXKET OTOOpa)kaTh J000e
KOJIMYECTBO JBYX- WJIM TPEXMEPHBIX XapaKTEPUCTUK, PACCUMTAHHBIX HA IIAXMaTHOU

CETKE M 3allMCaHHBIX B (haiia B crienuanbHoM 11 Data Vision ¢opmarte.
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3.2 Co3nanue pacueTHOM ceTku kotiaa [1-49

N3HayanpHO pacyeTsl MPOBOAMIKNCH Ha ceTke kKoTia [1-49 peannzoBanHON B
ero mojHoMm oobeme: 12 ropenounsix ycrporcts, CHJI pa3outas Ha nsaTh 1ienei mo
IMIMPUHE TOINKH KOTJa, TPETUYHOE AYyTh€ HMIKHErO spyca B KojgudecTtBe 36 MIT.,
cpenanii sipyc B kommdectBe 16 mT. [lpomonbneiii (XY, a), momepeunsiii (XZ, 0)
paspesbl, a Tak e O0TOOpakeHHEe MOJIIH KOTJia B U30METPHUH (B) MPEACTaBICHBI HA

pucyHke 3.1.

M .
34 4 20 o

32
a0 A
28

/ 16 A
26 A
24 1 14 A
22 4 13

20
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a) 6) B)

Pucynok 3.1 — Mogens kotna [1-49

Pazmep pacdeTtHol ceTku Takod Mouenn  79x45x192.  Mogenb
HCIIOJB30BaIaCh Kak TMEepBUYHAsA, T.€. C €€ TMOMOIIbI OIEHWBAIOCH BIIUSIHUE
W3MEHEHUS] MCXOJHBIX JIaHHBIX Ha MPOLECChl TOpeHHus. B YacTHOCTH OIlEHEHO
BIUSIHAE BO3MYIIHOTO pEeXHMa Ha 00pa3oBaHHE HHU3KOTEMIIEPATYpHOTO BUXPS B
HIDKHEH 4acTu TOTKM [4], a Tak ke BIMsSHUE (PpaKIMOHHOTO cocTaBa [S].

OnHako MoJenb OKas3ajaach JOBOJIBHO TPOMO3IKOM, IONHBIA pacyer B
500 utepauuii 3aHUMan B cpeiHeM A0 3—4 CyTOK, 4TO JeJajio 3aTpyAHUTEIbHBIM

OBICTPYIO OLIEHKY BJIMSIHUSI MICXOJHBIX JAHHBIX HA KOHEUHBIN pe3yibTaT. Kpome Toro,
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B MOJEIM HE YUYTE€H a3pOJMHAMMYECKHMH BBICTYII HAa TBUIbHOM CTEHE TONKH. [l
IOBBIIEHUSI TOYHOCTH MOJIEJIMPOBAHUs BKYIIE C YMEHBIICHHMEM BPEMEHH pacyera
OBLJIO PEIICHO CO3/1aTh HOBYIO MOJIEIb.

Tak kak HTB-Tomnka koTiia cCMHMMETpHUYHA IO CBOEM IIMPUHE, & TOPEIOYHbBIC
ycrpoiictBa, CHJI, HA u CS TpeTuuHOro nyThsi OpPUEHTHPOBAHBI CTPOrO B
MPOJIOJIBHON TJIOCKOCTH TOIKH, 11€J1IeCO00pa3HO MOJETUPOBATh HE BECh TOMOYHBIM
o0BbeM, a TOJBKO €ro 4acTb. MojeanpoBaHHE TEPBUYHOW MOJEIM TakK Ke
MOATBEPIUIN BO3MOKHOCTh TaKOTO YIPOILIECHUS: a3pOJAMHAMHUKA TOMIOYHOTO 00beMa
UMella UACHTUYHYI0 KapTUHY B Pa3JIMUHBIX BEPTUKAIBHBIX CEUCHMSX IO TIyOuHE
KOTJIa; KaK 110 TOPENKaM, TaK U MEXAYy HUMU. [103TOMY pemieHo BbIpe3aTh U3 MOJEIN
CEKTOp OTPaHUYEHHBIN MPOJOIBHBIMU IJIOCKOCTSIMU, TEM CAMBIM YMEHBIINB IIUPHUHY
TOIIKH.

Ha pucynke 3.2 nmoka3zansl npoaoasHbIi (XY) u nonepeunsiit (XZ) pa3pessl,

Ha PUCYHKC 3.3 — Tonka KOTJIa HOBOH MOACIN B U3OMCTPHH.
¥,

] 2 4 E 2 10 12 14 Hom 0 o5 1 15 2 2% 3 3% 4 45 S S5 E G5 ¢ F5 & g5 m
Pucynox 3.2 — Ilpononsnsiii (XY') u monepeunslit (XZ) pa3pe3 yMEHBIIIEHHOW TOKH

KOTJIa
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Pucynok 3.3 — Moaenb yMeHbIlleHHOHM Tonku koTia [1-49 B nzomerpun

[TonyyenHast pacueTHasi ceTka umeer pazmep 96x52x60 siueex. OCHOBHBIMU
OTJINYUSIMU OT MEPBUYHON MOJIENH SBIISIOTCS:

— YMEHbLIECHUE MOAETUPYEMOro 00beMa;

— YMEHBILIEHHE KOJIMYECTBAa YCTPONCTB MOJAaYM TOIUIMBA U BO3IyXa — YEThIPE
TOpPEJIKHA, CUCTEMA HMKHETO IyThsl IPEIACTABICHA €IWHOM ILIEIbI0 BJOJb BCEU
IIUPUHBI KOTJA4, TPETUYHOE AYyTh€ HUKHEro sipyca B KOJIMYECTBE BOCHMH UITYK,
CPEeIHUI ApyC B KOJIMYECTBE YETHIPEX IITYK;

— y4eT B MOJEIM HAJIWYUS a3pOJMHAMHUYECKOr0 BBICTYIIA HA THUJIBHOM CTEHE
KOTJa.

CoznaHHast MOZENb MO3BOJISIET MPOBOJUTH PACUEThl C BBICOKOH TOYHOCTBIO U

OTHOCHUTEJIbHO HEOOJIBIITUMU BPCMCHHBIMU 3aTpaTaMu.
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5 DUHAHCOBBI MEHEKMEHT, pecypco3dHeKTUBHOCTh U

pecypcocoepexenne

5.1 IInanupoBanue padboT

HHaHI/IpOBaHI/IC pa60TBI 3aKJII0YacTCsA B COCTABJICHHH IICPCUHA pa60T,

H€O6XOI[I/IMBIX AJs1 AOCTUIKCHUSA ITOCTABJICHHBIX 3aAadd, OINPCACIICHHC YYAaCTKOB

KaXI0W paboThl, YCTAHOBJICHUE MPOAOIKUTEILHOCTH paboT B paboyux AHSX,

MOCTPOCHUE JIMHEHHOTO UJIM CeTeBOro rpaduka u ero ontuMuzanuu. B tabnuie 5.1

IIPUBEJICHBI COCTaB U CTPYKTYpPa JJIMTEIbHOCTH HAYYHO-TEXHUYECKUX MCCIIETOBAHUMN

H OIIBITHO-3KCIICPUMCHTAJIbHBIX pa60T.

Tabmuma 5.1 — CoctaB W CTpyKTypa [UJIMTEIBHOCTH HAayYHO-TEXHUYECKHX

I/ICCJIG,Z[OBaHI/IfI H OIIBITHO-OKCIICPUMCHTAJIbHBIX pa60T

HanmenoBanue stanoB HponomiurebHOCTS
sTanos, %
A. HayuHo-TeopeTnueckue uccie10BaHus
- IOATOTOBUTENBHBIHN 3Tl (000CHOBAaHUE METONK) 15
- pa3paboTKa TEOPETUUYECKON YaCTH TEMBI 20
- MIOJArOTOBKA K UCCIIEI0BAHUIM 3
- ACCIeI0BaTeNbCKIE PabOThI 50
- BHECEHUE KOPPEKTUB B UCCIIEOBAHUS 4
- BBIBOJIbI U IIPENJIOKEHHUS 110 TEME 3
- 3aBEPIIAOLIUH dTall 5
Uroro 100
b. UccnenoBarenbckue paboThI
- OMPEJIEIIEHNE OCHOBHBIX KOHCTPYKTUBHBIX JAHHBIX 10
- CO3JJaHHE CETKH KOTJIa 15
- MOATOTOBKA MCXOJHBIX JAHHBIX JUISI MOJAETUPOBAHUS 10
- MaTEMATHYECKOE MOJEIMPOBAHKUE TOMOYHBIX IIpouieccoB HTB-Tonku 35
- QaHAJIN3 PE3yJbTATOB MOAECITUPOBAHUS 30
Htoro 100

26



5.2 Pacuet TpynmoemMKkocTu paboT

Bce »arambl  pa3pa®oTKu JTOJDKHBI  OBITH  YHOPSZAOYEHBI BO BPEMEHM.
Heo6xonumo onpenenauTs MNOCIEN0BATENbHOCTh paldOT, SBISIONLYIOCS Hambosee
palMOHAIIBHON C TOYKH 3PEHUS MUHHMAJIBHBIX 3aTpaT BPEMEHU HA OCYIIECCTBIICHUE
BCEro KOMIUIEKca padoT.

[InanupoBanue pabOTHI 3aKIIIOYAETCS B CIEAYIOLIEM: COCTaBJICHHE IEPEYHS
paboT, HEOOXOAMMBIX Ul JIOCTH)KEHHS IOCTaBICHHOM 3a/lauM; OIpe/esIeHue
YYaCTHUKOB paOOThI; YCTAHOBJICHUE NPOAOLKUTEIIBHOCTH paOOThl B pabOUUX JHSX.

JUist Toro 4toObl BbIMONHUTE HUMP B Cpok, mpyW HamMeHbLIMX 3aTparax
CPEIICTB, COCTABIISIETCS IUIaH, B KOTOPOM PAaCCUMUTBHIBAETCS MO3TAIHASI TPYIOEMKOCTh
BCeX paboT, HA3HAYAETCs YUCIIO YYaCTHUKOB pabOTHI 110 dTamnam, T.€. OIPeIesIeTcs
¢GpoHT paboThl. YKCIO YyYaCTHMKOB JOJKHO OBITh MaKCHUMAaJIbHO BO3MOXKHBIM I10
YCIJIOBHSIM BBINIOJIHEHUS TOTO WA HHOTO 3Tana. C Apyroi CTOpOHBI, HA KaKJIOM dTarle
JOJKHBI Y4aCTBOBAaTh TOJBKO T€ PAOOTHUKH, KOTOPBIE JEHCTBUTEIHLHO HEOOXOIUMBI
JUISl IPOBEJICHUS] JAHHOTO 3Tala B COOTBETCTBUH CO CBOEH ClieLMAIA3aIUEN.

Jlist HeOoapIIMX paboT 1e1eco00pa3HO MPUMEHSTh JIMHEWHbIA rpaduk. Jns
OTpE/ENICHUS] OXKUAAEMOIr0 3HAYEHHsS] MNPOJOJDKUTENBHOCTH PpPabOThl MPUMEHSIOT

dbopmyITy, OCHOBAaHHYIO Ha MCIIOJIb30BaHHH JIBYX OICHOK:

_ (3 tyunt2 tyakc)

tO)K 5 9

rae  t,,y — BpeMs, HE0OOXOaUMOE ISl BBITIOJHEHHUST PaOOTHI IIPU HEOJIAronmpUsSTHBIX
YCIIOBUSX;

tyaxe — BpPEMs, HEOOXOAUMOE ISl BBIMOJHECHHUS paOOThI MPU OJIArONPHUSTHBIX
YCIIOBHSIX.

Pesynbratel npuBeneHs! B Tabauie 5.2.
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Tabmuma 5.2 — TpynoeMkocTh paboT

[TpoaomKUTENEHOCTD
Kon 6
Dransl padoT palOThI VcnonHuTens
pabor
tmax tmin too;c
0-1 ITocTtanoBka 3amaun 1 1 1 PykoBoautens
1-2 N3yuyenue nureparypsl 9 6 7 HNuxenep
PykoBoautens,
2-3 AHanmm3 ucXoaHOM HHpOpMaITUU 8 5 6
UHXXEHEp
[IpenBaputenbHbBIN TEXHUKO-
3-4 10 7 8 Hnxenep
SKOHOMMWYECKHUI aHaIu3
Nuxenep,
4-5 Bp160p MaTeMaTuuecKo MOJIEIH 12 10 11
PYKOBOIUTEINb
Maremaruueckoe MOJICIIUPOBAHNUE
5-6 35 30 32 WNuxenep
TOMIOYHBIX MPOIECCOB
[Toctpoenue rpadukoB
5-7 11 9 10 Nuxenep
JUTSL UCCTIETYEMBIX JTaHHBIX
WccnenoBanue BIMSIHUSL pa3Mepa YacTHIL
7-8 11 9 10 WNuxenep
Ha (hOPMUPOBAHHE MOJIEH B TOMKE
HccnenoBanue  BIUSIHUA ~ CKOPOCTH
8-9 HIDKHETO JIyThsi Ha (opMupoBaHUE 10 7 8 Hnxenep
MOJIEN B TOIKE
9-10 N3yyeHnue CKOpOCTH BEPXHErO NyThs 10 7 8 Wuxenep
OOpaboTka pe3ynbTaTOB U OCHOBHBIE
10-11 10 7 8 Hnxenep
BBIBOJIBI
HccnenoBanue 0e30MmacHOCTH
11-12 6 4 5 Huxenep
KU3ZHEACSITEIIbHOCTU
12-13 | Odopmienue oTyera 10 7 8 Wnxenep
Uroro 143 109 122
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5.3 Pacuer 3aTpar Ha HAYYHO-UCCIIEOBATEIbCKYIO padoTy

5.3.1 OcHOBHBIE pacxo/ibl Ha 000pyAOBaHHE

Onpenenenue 3aTpar MO 3alUIaHUPOBAHHBIM pPadOTaM OCYIIECTBISIETCS B

dbopMe CMETHOW IUIAHOBOM KaJIbKYJISIIUU,

L pacdcTa KOTOpOﬁ JOJIDKHBI

HCIIOJIB30BaThCA HeﬁCTBy}OHIPle HpeﬁCKypaHTBI OCHOBHBIX IICH. I[aHHI)Ie PacuCThI

npecTaBiIeHbl B Ta0numie 5.3.

Tabnuua 5.3 — OCHOBHBIE pacxo/ibl HA 000PYI0BaHUE
Crartbu 3aTpat CroumocTs, pyo.
[TepcoHanbHBIN KOMITBIOTEP 28000
Kommnexryromue [II3BM 9000
[Tpuntep 3500
Cron 4500
Cryn 1500
[xad 10000
Hroro 56500

5.3.2 3apaboTHas mara

Jnst  pacuera 3apaOOTHOM  TUIATHI

IIPUHATBI AHCBHBIC

CTaBKU  IJIs

PYKOBOIUTENSI W WHXeHepa B pasmepe 172 um 48 py0. coorBercTBeHHO. Pacuer

3apabOTHOM TJIaThl MPOU3BOAMUTCS HA OCHOBAHMM IEPEUYHS pabOT M TPYIOEMKOCTH

pabot. PacueT 3apruiathl npeicTaBieH B Tadnuiie 5.4.

Ta6nuna 5.4 — Pacuer 1o ctatbe «OCHOBHAsI 3apIuiaTay

TpynoemkocTts, uen/nens | CymmapHas
Ne OCHOBHas
Otansl paboThl
n/n WH)KEHEp | pyKOBOIUTENb | 3apaboTHas
iara, pyo.
1 2 3 4 5
1 IlocranoBka 3anauu 1 1 220
2 N3yuenue nureparypsl 7 336
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[Tpogomxenue Tabauisl 5.4

1 2 3 4 5

3 AHanu3 UCXOAHON HHPOpMAITIT 6 6 1320
IIpenBapuTesbHbINA TEXHUKO-

4 8 384
9KOHOMHUYECKUH aHaIN3

5 Bp160p MaTeMaTuuecKo MOJEIH 11 11 2420
[Toctpoenue rpaduKoB A UCCIETYEMBIX

6 32 1536
JTAHHBIX
HUccnenosanue

7 Bnusinus pasmMepa 4acTHULL Ha 10 480
dbopMHupoOBaHKE MOJIEH B TOMKE
HccnenoBanue BIIMSIHUSA CKOpPOCTH

8 HUOKHETO JyThs Ha (popMupoBaHUE MOJIeH 10 480
B TOIIKE
W3ydyeHue BIUSHUSA CKOPOCTH BEPXHEIrO

9 8 384
JYThsl
MaremaTtuueckoe MOJIETMPOBaHUE

10 | TONOYHBIX MPOLIECCOB MPU UCIOJIb30BAHUU 8 384
HTB-ronku
Ananu3 BiusHUS Ko3(duumenta n30ObITKa

11 6 288
BO3/lyXa Ha a3pOJUHAMUKY TOIKHU

12| OOpaboTKa pe3yabTaToOB U BbIBOJIOB 8 384
Hccnenosanue 6e30macHOCTH

13 5 240
KHU3HEIEATEIIbHOCTH

14 | Odopmienue oTyera 8 384

Uroro: 128 18 9240

5.3.3 JlonoHUTERHAS 3apaboTHAs TjIaTa:

3non= 0,1-30c = 0,1-9240= 924 py0.

5.3.4 OTuncieHus: Ha COLUAJIbHBIC 11NN (€IUHBIN COIMaTbLHbBIN HAJIOT)

Enunenii  conmaneueiii Hajmor (ECH) yuuteiBaeT oTumcienus B (QoHT

MEHCHOHHOTO CTpaxoBaHus, (DOH/ COIMATLHOTO CTPaxoBaHUs U (HOH] 00s3aTEIHLHOTO

MEJIMIIMHCKOTO cTpaxoBanus (27%):
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ECH = 0,27 306w = 0,27 (Bsent30en) = 0,27:(9240+924) = 2744,28 pyo.

5.3.5 Pacxobl Ha cmyKeOHBbIE KOMaHIUPOBKH

JIns TOJlydeHWs JEWCTBUTEIBHBIX JAHHBIX [0 KOHCTPYKUMH KOTIIA,
TOIUTUBHBIX XapaKTepUCTHUK M 0TOOpa mpod yrias HeoOxoauma Cciy:keOHas
KOMAaHJIMPOBKa.

Cytounble coctaBmsiloT 150  py6., cymMapHas MOpOJOJIKUTEIBHOCTh
KOMaHIUPOBOK 10 nHew.

K=150-10=1500 py®.

5.3.6 Pacuer HaKJIaIHBIX PacX0/I0B

K cratbe «HaknaaHble pacxoapl» OTHOCSTCS 3aTpaThl Ha IKCIUTyaTallMIO U
oOciykuBaHue. Pa3sMmepbl HaKJIaJHBIX PacXOJIOB IUIAHUPYIOTCS B pasmepe 60% ot
dboHa 3apaboOTHOM TUIATHI.

HY = 0,6-9240=5544 py®.

5.3.7 3nepKKu Ha yCIYTd CTOPOHHUX OpraHU3aluil

3arpaThl Ha YCIYTH CTOPOHHUX OpraHu3alMii BKJIIOYAIOT B CceOsl YCIyru
TPAHCIIOPTUPOBKH  00OpYIOBaHMS, 3arpaThl HA  IOCTaBKY OCHOBHBIX H
BCIIOMOTaTeIbHBIX MATEPUATIOB M IMPOYUE B3aMMOCBSA3M. 3aTpaThl Ha YCIYTH
CTOPOHHMX OpraHu3anuii mpuHUMaroTcs u coctaisitot 5000 pyo.

5.3.8 AmopTu3anusi OCHOBHBIX (DOHJIOB U HEMaTepUadbHBIX akTUBOB (15% oT
MaTepHaJIbHBIX 3aTpaT)

A =0,15Koeu = 0,15:56500 = 8475 py0.,

rae Koew— CyMMapHasi CTOMMOCTh OCHOBHBIX CPEJICTB (TEXHOJIOTHYECKOE U
BCIIOMOTaTeNIbHOE 000PYAOBaHUE, MPOU3BOJACTBEHHBIN U X0341CTBEHHBI HHBEHTAPb,
1500 py6/ron).

5.3.9 Pacxopl Ha IPOBEIEHUE HAYYHO-UCCIIEI0BATEIHLCKON pabOThI

CmeTta maHHBIX pacxoJ0B MpuBeAeHa B Tabmuie 5.5. PaccuntbiBaemasi cMmerta
pPacxoJI0B BKJIFOYAET 3aTpaThl Ha MPUOOpETEHNE HEOOXOAUMOTO O0OpYAOBaHUS, IS

nposeneHus HUP u texyme pacxousl.
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Tabmuma 5.5 — CMeTta pacxoi0B Ha MPOBEACHUE HAYYHO-UCCIIEIOBATEIHCKON pabOThI

li\/&n CraTbu pacxoa0B Pacxonpl, pyo.
1 O6opynoBanue 51500
2 OcHoBHas 3apaboTHas 1u1aTa 9240
3 JlomotHUTEIbHAS 3apa0OTHAS T1aTa 924
4 OtuncnieHre Ha COIMaIbHOE CTPAXOBAHUE 274428
5 Pacxonp! Ha cimykeOHbIE KOMaHIMPOBKH 1500
6 Haxnagueie pacxoibl 5544
7 VYceayru CTOpOHHUX OpraHU3aluii 5000
8 AmopTuzanus 8475
Uroro 84927,28

5.4 Pacuer 11ieHbI JOTOBOpA HAYyYHO-UCCIIEI0BATENHCKONU PadOThHI

5.4.1 PacyeT miaHOBBIX HaKOIJICHUH (TIPUOBLIH)
IT, = 0,2 (Bocut3pen t ECHHK+A+ U, tHY) =
0,2:(9240+924+2744,28 +1500+5544+5000+8475) = 6685,46 py0.
5.4.2 OnpeneneHne NEHbBI JOrOBOpa

1] = IT,+P = 6685,46+84927,28 = 91612,74 py6.

5.5 TexHUKO-73KOHOMUYECKas OLEHKA HAYYHO-UCCIIEA0BATENbCKON pabOoThI

B pesynbrare pacuera onpeiciieHbl IIAHOBBIC HAKOILJICHUS, COCTABIISIONINC
6515,1 py6. Takke mNpous3BeNeH TOACYET IICHBI  JIOTOBOpAa  HAY4YHO-
UCCIIEOBATENbCKOW paboThl, cocTaBisomuii 91612,74 pybnei. OOmias cmeta
pacxonoB coctaBuia 84927,28 pyoiiei.

[IpoBeneHHbie B JAaHHOM pasfielie TEXHUKO-DKOHOMUYECKHE pPacueThl
OTIPENCNMIIA 3aTPaThl, HEOOXOAMMBIC Ui TPOBEACHUS HAYYHO TEXHUYCCKOTO
ucciaenoBanus. PacyeThl TOKA3bIBAIOT, YTO MaTEMaTHYECKOE MOJICIMPOBAHUC
apisgercss  d(PpPEeKTUBHBIM W Majo3aTpaTHBIM  CIIOCOOOM  WCCJIETOBAHMS

BHYTPUTOIIOYHBIX IPOLECCOB KOTJIOArperara; IMO3BOJISIET ONTUMU3UPOBATH PEKUM
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paboThl 0€3 TPYMOEMKHX IyCKOHAJIQJOYHBIX MEPONPUSATHH, JIenas MOJA00HBIC

HCCIICIOBAHUA aKTYaJIbHBIMH.
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COIMAJIBHASA OTBETCTBEHHOCTbD

Crygnenry:
I'pynna DPUO

5BM4b I'eprenmxuy I1aBen CepreeBuy

Hncruryr OHepreTudyecKkuit Kagenpa [TaporeneparopocTpoeHuss U
NapOreHepaTOPHbIX YCTAHOBOK

YPOBeHb MarHCTpaTypa Hal’lpaB.]'le]-[l/le/Cl'[el.ll/laJ'leOCTb aHepreTquCKoe

o0pa3zoBaHus
MAaIIMHOCTPOCHHUE

Hcxonnble 1anHble K pa3neny «ConuanbHas OTBETCTBEHHOCTb):

1. XapaKTepI/ICTI/IKa 00BeKTa HUCCIICIJOBAaHUA U obOmactH
€T0 IMPUMCHCHUA

O6vekmom uccned08anus A8IAEMes MamemMamuyecKas
Mmooens  komaa ¢ HITB-monkot, KOmopblii
NPeOHA3HAauer OISl CHCULAHUSL HA3APOBCKO20 Yaisi O7is
8bIPAOOMKU nEpespemozo napa.

[lepeueHs BOMIPOCOB, MOIEKAIIUX HCCIETOBAHUIO, TTPO

EKTUPOBAHUIO U pa3padoTKe:

1. IlpousBoacTBeHHAs1 6€30IACHOCTH
AHanm3 BpeJHBIX U OMacHBIX (aKTOPOB, KOTOPHIE
MOJET CO3/1aTh 00BEKT UCCIIEIOBAHUS:
- DNeKTpoOe30macHOCTE;
- [Ipon3BOACTBEHHBIH LIyM;
- EcTecTBEeHHOE U UCKYCCTBEHHOE OCBEIICHUE;
- 3ammTa OT pa3lnuYHbIX BPEAHBIX (PAKTOPOB.
- Mukpoknumar

OcHogHbIMU 8peOHbIMU  (aKkmopamu npu pabome 8
paccmampusaemoii.  paboueii  30He  SGISIOMCS
Gakmopul,  cés3aHHbIe C  DNEKMPUHECKUM NOKOM,
VpOBHEM WYMA, MUKPOKIUMAMOM U  OCBEUjeHUEM.
Heobxooumo  npednoswcumv  meponpusmus — no
VYMEHbULCHUIO 8030€liCMEUsT 8DEOHbIX (PaKkmopos u
npUsecmu B03MONCHbIE CPEOCMBA 3AUJUNDL.

2. JKoJyiornYecKas 0€30MacHOCTh:
AmHanns BIUSHUA 00BEKTA HCCIIENOBAHUS Ha
OKPYKAIOIIYIO CPEy:
- Pacuer BBEIOPOCOB TBEP/IBIX YACTHIL;
- Pacuet BEIOpOCOB OKCHJIA CEPBI.

Paccmampuesaemvrii
goz0eticmeue Ha OKpPYsICarwyio cpeoy.
AGIAIOMC NPOU3BOOUMbBIE 8bIOPOCHL 68 ammocgepy.

KomJjoaepezam oKasvleaem

OcHosHbiM

Paccuumamo 3nauenuss 0cCHOBHbBIX 6bl6p0606.

3. be30nacHOCTh B Ype3BbIYaiiHBIX CUTYAlMAX:
ObocHoBaHNE MEPONIPUATHIA 1O TipeaoTBpameHuo YC
1 pa3paboTKa MopsiiKa JeiCTBUA B CiIydae
Bo3HUKHOBeHHs YUC.

Haubonee 6o3mooxncnvimu 4YC 6 paccmampusaemotrl
pabouell 30He 567IeMCsl 603HUKHOGeHUe nodcapa. Jlis
npeoynpejicoerus cmpozoe
cobnodenue

ux Heobxo00uUMo

npagun  6e3onacHocmu U
onpedensiowux nopsook pabomel ¢ 060PYO0BAHUEM.
Paccmompems cpeocmea, onpedensirowgue Oeticmsus

npu 603HUKHOBEHUU YC u ux ﬂukeudauuu.

HOpM,

4. IlpaBoBble M OPraHNU3ALMOHHbIE BONIPOCHI
odecneyeHus 6€30MACHOCTH:

CriennanbHble (XapakTepHbIe I paboueii 30HbI
pabouero nepcoHala) MpaBoBbIE HOPMBI TPYIOBOTO
3aKOHOAATEIHhCTBA.

Onpedenums nOpA0OK U OpeaHu3ayuio pabomsel 8
paccmampueaemMom — nomewenuy, — obecneyugarowue
besonacnvie U Komgopmuvie YCiosus mpyod, c
coOm00eHueM CAHUMAPHBIX U MEXHOIOSUYECKUX HOPM.

| JlaTa BbIIa4H 3aiaHMsA 1JIA pa3jelia 1Mo JHHEHHOMY rpauKy |

3aganue BbIAAJ KOHCYJBbTAHT:

J0KHOCTH [2%(0] YueHnasi cTeneHnsb, 3BaHne Hoanuch JlaTa
Crapmmit npenogasaresib | PoMmaHIo Urops | K.T.H., JTIOLIEHT
HBaHoBUY ka. ObXK
3anaHne NPUHSJ K MCIIOJIHEHUIO CTY/IEHT:
I'pynna DPUO Hoanuch Jara
5BM4b I'eprenmxuy I1aBen Cepreesuy
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