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OTBeTCTBEHHBIN PEeIAKTOP:
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MU3UYECKWE, ACTPOHOMUYECKME,
MHDOPMALINOHHBIE W TICUX0N0T MHECKME
ACNEKTbI HOBOW T'EOMETPUW

TWBALYIINH A.A.

aCCUCTEHT
®r60Y BO «HWxHEBapTOBCKMI rOCY4APCTBEHHbIA YHUBEPCUTET»

AHHOTaUuA: cTaTbs noceALleHa pa3pa60T|<aM B 06nactu HoBOM reOMeTPUK, KOTOpble YYNTbIBAOT BPEMEH-
Hbl€ U BEPOATHOCTHbIE aCMNEKTbl MPOLIECCOB OKPYXKaroLero Hac Mupa. OTKprTI/Iﬂ B obnactu (*)I/I3I/IKI/I 1 acTpo-
HOMWK, POCT BO3MOXHOCTE alirfopuTMN4ECKOro U KOMNbOTEPHOrO MOAESTMPOBAHUA Tpe6yr0T Ka4yeCTBEHHO
HOBbIX NMOAX0A0B U peLUGHMl7I B [ieNne reometTpusarumu. 3aragkv TeMHOM QHEPrum n BpemMeHu, KoCMosorn4eckoe
paclunpeHne, Bbi30BbI KBaHTOBOW MEXaHMKM W I'lp061'leMbI onncaHusa rpasuTalMn ykasblBaloT Ha HOBbIE CBOW-
CTBa NPOCTpPaHCTBa BceneHHom 1 ero no3HaHWs Hamu.

KntouyeBbie cnosa: reomeTpusauuna, ncnxonorna Hayku, reoMeTpnu4eckoe MblllneHne, BEPOATHOCTHbIE MPO-
CTPaHCTBa, CobbITUIHAS pearnbHOCTb.

PHYSICAL, ASTRONOMICAL, INFORMATIONAL AND PSYCHOLOGICAL ASPECTS OF THE NEW
GEOMETRY

Gibadullin A.A.

Abstract:the article is devoted to developments in the field of new geometry, which take into account the tem-
poral and probabilistic aspects of the processes of the world around us. Discoveries in the field of physics and
astronomy, the growth of the possibilities of algorithmic and computer modeling require qualitatively new ap-
proaches and solutions in the field of geometrization. Mysteries of dark energy and time, cosmological expan-
sion, challenges of quantum mechanics and problems of describing gravity point to new properties of the
space of the Universe and its knowledge by us.

Key words: geometrization, psychology of science, geometric thinking, probability spaces, event reality.

Ha npoTshkeHnn ThicAYeneTuin NpeAacTaBneHns O NPOCTPaHCTBE U BPEMEHU MEHANMUCL. HO € ToukM 3pe-
HWS 3BOSIOLMM OTAENbI HALLEro Mo3ra, OTBETCTBEHHbIE 3@ 3TO, He NPeTepneni 3aMeTHbIX TpaHCHOPMaLMiA.
Ero BO3MOXHOCTM NO3BONSAIOT afanTupoBaThCs K PasfnyHbIM KapTUHAM MUpa, OT MUCGONOTYECKUX A0 Hayy-
HbIX 1 WH(OPMALMOHHbIX. A certyac Mbl CrocO6HbI AOMOMHATL €ro KOMMbIOTEPHBIMU CPEACTBaMU BMECTE C
WHTENNeKTyanbHbIMK TeEXHONorMaMK. PyHaaMeHTanbHas 1 SKCnepuMeHTarnbHas Hayka noka Yto He cnpasns-
eTCs C HOBbIMM Bbl3oBaMu. Cpeay HX 0TMeYarT HEHOMEHbLI TEMHON MaTepun 1 TeMHOI dHeprum [1]. Boob-
Lie X MaTepuarnbHoOe CyLeCcTBOBaHNE A0 CVX Nop CTaBuTcs nog Bonpoc [2]. B nobom cnyyae duauka, cno-
cobHas 06bACHUTBL MX, TpebyeT co3aaHus reoMmeTpuyeckoro annapara [3]. 9To cnpaseanuBo Ans Knaccuye-
CKOW 1 PeNSTUBUCTCKON MEXaHUKM.

l'eomeTpus KoCMOCa SBNSIETCA pe3ynbTaToM HabmogeHwin [4]. KntoueByo ponb B 3TOM UrpaeT rpasu-
TaUMoHHOe B3aumogencTaume. Kak npasuno, pacnpegeneHne HebecHbix Ten Mbl 0BHapyxuBaem Gnarogaps
(POTOHaM — KBAHTaM WU BOIHaM 3M1EKTPOMArHUTHOro 13nyyeHns. Ho He Bce BO BceneHHOW ¢ HUMK B3aUMo-
penctayeT. OrpoMHas YacTb OCTAETCH TEMHOM U NPOsiBRSET cebs Yepe3 MeTPUYECKoe BIIUSHUE Ha ranakTuku
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[5]. MposBRAsACL Ha ranakTUyeckux Maclutabax, OHO HUKaKUM APYrUM CKOMb 3aMeTHbIM 06pa3om He obHapy-
X1no cebs Ha YpOBHE dMEMEHTapHbIX YacTuu, XOTS MMMNOTETUYECKM NPEeACTaBNEHO MU U ONpeaeneHHON
SHeprueit [6].

Ha [aHHbIN MOMEHT COCYLLECTBYIOT pa3po3HEHHbIE TEOPUN, Aanekne 0T cBoero obbeanHeHus. Hosas
reoMeTpusi AOSKHA MPOXOANTb CKBO3HOM JIMHMEN Yepe3 KBaHTOBbIA MUP OO MaclutaboB Lenoit BeeneHHom.
OpHako aBTOpCKMe paspaboTku JalT Ham Hagexay. Cneayowmmn OyayT BEPOSTHOCTHbIE W BPEMEHHbIe
npocTpaHcTBa. [Ans ux BBeAeHNs HET NOTPeBGHOCTM B pesynbTaTax 4OPOroCTOSALMX SKCNEPUMEHTOB MU KOCM K-
yeckux HabntoaeHuin. OHWM NPOMCTEKAOT U3 YMO3aKMIOYEHUI, SBNSASICb NPOAYKTOM aBTOPCKOrO MbILNEHNS B
nonbITkax 06BbACHEHMS OKPYXXaKOLLEro MUpa.

Bcem 3HakoMo W3 Kypca reomeTpuu cnegytoliee genctame. Bosbmem npsiMyio Ui pacCMOTPUM TOUKY
Ha NIOCKOCTM WNK B NpocTpaHcTBe. Bo3HMkaeT BONpOC — OTKyaAa B3Anach ara Touka unv npsimas? ovemy Mol
MOXEM NpOCTO B3ATb U BblAENNTb B NOOOM MECTe NpPOM3BOMbHO reomeTpuyeckuii 06bekT? Ha camom aene
9T0 (pyHOAMEHTamNbHbIA BOMPOC, KOTOPbIA NEXMT Y CaMUX OCHOBaHUI Hayku. Pas3Be MOXET YTO-TO B3SATbCS
NPOCTO TaK M3 HMOTKyAA. KaxeTcs, YTO Hy)XeH TEOPETUKO-MHOXECTBEHHBI NOAXOM, KOTOPbLIN paccmMaTpuBaeT
NPOCTPAHCTBO Kak MHOXeCTBO Touyek. OgHaKo 3T0 onpeaeneHHbIM 06pa3oM CTPYKTYPUPOBAHHOE M YNOpsiao-
YEHHOE MHOXECTBO, YTO BbIXOAMT 3a pamku AaHHON Teopuu. [psmas TOXe MHOXECTBO Touek. B cBot oye-
pedb, NPOCTPAHCTBO — MHOXECTBO MPAMbIX. [1py 3TOM NPOCTPAHCTBO — MHOXECTBO NIOCKOCTEN, a NOCKOCTH
— MHOXECTBO NpsiMbIX. Kak 310 Bce opraHn3oBaHo? Cam TeOpEeTUKO-MHOXECTBEHHbIA NOAXOL AOCTaTO4HO
dopmaneH u cnocobeH NPUBECTW K NOrMYECKMM NpOTMBOPEYMsiM. ECTECTBEHHO, Mbl MOXEM NOCTPOUTb
nepapxwvio: TouKa-npsiMas-nnockoCTb-NpocTpaHcTBo. OHa crnpaBeanuBa Kak B OTHOLIEHWW YBENUYEHWS pas-
MEPHOCTYW Ha MOPSILOK, TaK 1 B OTHOLLEHUW BNIOXEHHOCTW 0AHO B Apyroe. OpHako 1 3geck npobnema Beibopa:
Mbl BblGMpaEM TOUKy B MPOCTPAHCTBE, KOTOpast OAHOBPEMEHHO MPUHAANEXUT MHOXECTBY NPSIMbIX W NNOCKO-
CTei, @ 3HaYMT OHa COOTHOCUTCA C HUM HanpsamMyto!

MexaHu3m Bbibopa onpeaeneHHoN TOUKM JOCTAaTOYHO abCTpakTeH 1 HeOOBACHAM B paMkax Matemar u-
Jeckoro dhopmanuama. Kaxabln MaTemaTieckuii 06bekT MOXeT ObiTb BbIGPaH, TO eCTb OH Yyxe BblbpaH no-
TeHUManbHo. MiHaye roBopsl, eCTb BEPOSTHOCTb €ro BblAENEHUs U3 MHOXecTBa Apyrix. C Takon nosuynm, ec-
I €ro BEPOSTHOCTb BbIGOpa paBHa Hynt, TO ero cregyeT paccmMaTpuBaTh Kak He NpuHadnexalluin AaHHOM
KOHCTPYKUMK, faxe ecnmn Obl OH en npuHaanexan! Kak HYU cTpaHHO, MMEHHO 3T abCTpaKTHble NOCTPOEHNS
OKa3blBatoTCs BM3KN K peanbHOCTW. OTO MPUBOAMT aBTOpa K PACCMOTPEHUIO CYOLEKTUBHOM reoMeTpun B
NpOTMBOBEC OOBLEKTUBHOW. MexaHn3M NpUHALNEXHOCTW B TakOM Clyvae UMEET BEPOSTHOCTHbIN XapaKTep.
Takke OH 3aBUCUT OT HabnogaTens. 310 yAMBUTENbHLIM 06pPa30M HaNOMMHAET OTAINYUS KBAHTOBOWN MeXaHu-
KW OT KNaccuyeckoi. 3aKoHOMEPHO 3TO NPUBOAWT aBTopa K NOCTPOEHMIO reOMETPUN ANS KBAHTOBON (HU3NKN 1
TEOPUN 3reMeHTapHbIX YacTul. W ecnu B nepeoM criyyae npUMEHUM annapaT HevyeTKUX MHOXECTB, TO BO
BTOPOM BO BHUMaHWe cregyet 6patb 0COBEHHOCT camoro HabnogaTens, KOTOpbIi TeNepb OKa3blBAETCS He
BHELLHUM, @ HEMOCPeACTBEHHO B3aMMOAENCTBYHOLLMM.

MMonyyaeTcs, YTo ANs OCBOEHUS rEOMETPUN CTAHOBUTCS HEOBXO4MMBIM He TOMbKO NPOCTPaHCTBEHHOE
MbILLIIEHNE, HO U BEPOSITHOCTHOE. JTO YMEHUE BOOOPA3UTb TO, YETO HET, HO B MPUHLMMNE MOXET ObiTb. JTO
CMNOCOBHOCTb NOCTPOEHMS abCTpaKLMA CRIOXHOM CTPYKTYpbIl. Mpn 3TOM TpeboBaHME MX NOrMYECKON HENpOT -
BOPEYMBOCTM COOTHOCUTCS C TEM, YTO U Cama peasibHOCTb B3aUMOCBSI3HA U HEMPOTMBOpeYMBa. JTO HanoMu-
HaeT CMCTeMy HEMPOHOB, KOTOPblE 06pa3ytoT NOA06HY NPOCTPAHCTBEHHYIO CTPYKTYpPY. OHM cnocobHbI dop-
MWPOBaTb CBSA3HbIE CUCTEMBI N1 MOAENMPOBaHUS OKpYXKatoLen peanbHOCTu. MMpu 3T0 0COBEHHOCTL B TOM,
YTO OHW TaKxKe MCMONb3YKT MexaHW3Mbl 0TOopa, CHOPMUPOBAHHbLIE ECTECTBEHHBIM NYTEM B pe3ynbTate OT-
Bopa 13 BEPOSTHOCTHOrO xaoca. [ponCcXoaNT KaYECTBEHHDIN, @ 3aTEM U CMbICIIOBOW aHanM3 curHanos. ABTOp
ONMUCLIBAET 3TO NPY NOMOLLM HEMPOKBANUMETPUM.

PeanbHOCTb (POPMMPYETCS CTAaTUCTUYECKN U B pesyribTaTe B3aMOLENCTBUS BEPOSTHOCTHbIX 06BEKTOB
unn coBbiTuin. Mo3aTOMy OHa OTNMYAETCA NOKANbHOW HENPOTMBOPEUMBOCTBI). JTO HAXOAMT OTpaxeHue B
HalleM BOOOPaXEHWUN, ero NPOCTPaHCTBEHHBIX U BEPOSTHOCTHBIX acnektax. MaTtepusi okasbiBaeTcs BEpOAT-
HOCTHOW, @ NPOCTPAHCTBO — CTAaTUCTUYHBIM. OHO COCTOMT U3 MHOXECTBA BUPTYanbHbIX YacTuL. ITO 06BACHS-
€T OTNMYNS Makpommpa 1 Mukpomupa. opMmpoBaHNe JONTOCPOYHON peanbHOCTH UMEET [Ba acnekTa: cTa-
TUCTUYECKAst CTAabUIBHOCTD W 3apsA0BO-aCUMMETPUYHAS CUCTEMHAs CTabunbHOCTL. Bee 310 npoucxoauT Ha
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OCHOBE BPEMEHM KaK YHUBEpCanuu, Befb KaTeropus AnUTENbHOCTU UMEeT K HEMY HEMOCPeACTBEHHOE OTHO-
LUeHVe. 3arafku BPEMEHM 1 €70 TEYEHNSI A0 CUX NMOP He packpbITbl. [10 KpalHelh Mepe HET 0BLLENPUHSATOrO KX
obbsicHeHMs1. B cBOK 04epeb, BEPOATHOCTL UCCNeaoBaHa TEOpUeE BEPOSITHOCTY, OAHAKO €€ NpuUpoda Takke
He NOHATHa (PyHOAMEHTaNbHOW Hayke. B He JOMUHUPYIOT reOMETPUYECKUI N KOSIMYECTBEHHBIN NMOAX0Zb!.

Hanocnegok fobasum, 4TO reoMeTpu3aLms 0XBaTbIBaET MHOXECTBO acnekToB HaLero ObITUs, HayKW 1
TEeXHWKW. C y4eTOM BCEN KOMMIEKCHOCTW SBMIEHWIA Mbl MOXEM WUCMOMNb30BaTh UrPOBOE MOAeNMUpoBaHue. H-
TennekTyarnbHble Urpbl NpPeacTaBnstoT 0cobble MPOCTPAHCTBO U PU3NKY CO CBOUMU 3aKOHOMEPHOCTAMW U
NPWYMHHO-CNEACTBEHHBIMU CBA3AMMW. Ha 1X OCHOBE MPOWUCXOOMT reoMeTpusauust MHTennekta n nornku. Pe-
3yNnbTaTUBHO FEOMETPUYECKOE OMKUCAHME HALIEro MbILUMEHNS, TaK Kak HeMpoOHbl 0BpasyloT CRoXHbEe Npo-
CTPaHCTBEHHbIE CTPYKTYPbI. B LENIOM HallW KNeTku, TKaHW U opraHbl Toxe 0cobbiM 06pa3oM CTPyKTypupoBa-
Hbl B MPOCTPAHCTBE-BPEMEHM, YTO TPebYyeT N3yyeHust B pamkax bruoreomeTpum.
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BAWAHWE KAYECTBA 3AMACHBIX YACTEM HA
PABOTOCIOCOBHOCTb ABTOMOBWIIA

MOP030BA AJIEKCAH[IPA POMAHOBHA

CTyeHTKa
®rAOY BO «Omckuit rocyaapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTETY

HayuHbi( pykogodumens: Hecmeperko puzopuli AHamonbeeuy
K.m.H., douyeHm
@IrAQY BO «Omckull 20cydapcmeeHHb Il mexHuyeckul yHugepcumemy

AHHOTaUMSA: B CTaTbe ONUCLIBAIOTCS CMyYan UCMONb30BAHNS HEKAYECTBEHHbIX 3anacHbIX YacTel Ans peMOH-
Ta aBTomobunei. MpmBogATCS CBeAEHNS O MOCNEACTBUSAX TaKUX PEMOHTOB A1 COBCTBEHHMKOB TPaHCMOPT-
HbIX cpefcTB. [puBeaeH npumep obenyxmeaHus asTomobunsa Mitsubishi Pajero ¢ gauratenem 6G72.
KnioueBble cnoBa: Heka4eCTBEHHbIA PEMOHT, 3anacHble YacTu, aBTOMOBUNb, Napa TPeHMsl, KOHTpagakT.

INFLUENCE OF THE QUALITY OF SPARE PARTS ON THE PERFORMANCE OF THE VEHICLE
Morozova Alexandra Romanovna
Scientific adviser: Nesterenko Grigory Anatolyevich

Abstract: the article describes cases of using low-quality spare parts for car repairs. Information is provided
on the consequences of such repairs for vehicle owners. An example of servicing a Mitsubishi Pajero car with
a 6G72 engine is given.

Key words: low-quality repair, spare parts, car, friction pair, counterfeit.

Ycnex 1 KayecTBO peMOHTa BO MHOMOM 3aBUCAT OT KBanuuKaLmm MexaHuka u kayectsa 3anacHbIx Ya-
ctent [1]. OcobeHHO BaXHYH0 POSib OHW UMEKOT NPK PEMOHTE TPYLLMXCS Nap, YCTaHABNUBAEMbIX OTHOCUTESBHO
ApYr Apyra C BbICOKOM TOYHOCTBIO. B COBpEMEHHOM Mupe Ha 60MbLIMHCTBO Mapok aBTOMOBUNEN CyLLeCTBYIOT
3aMeHUTENN OpUrMHasbHbIX 3anacHblX YacTtei [2]. BBUAY CaHKUMI, yXxoda MHOTUX NPOM3BOAUTENEN C PblHKa
aBTOMOOMIBHBIX 3anyacTen, Kpusuca, AeuumuTa pbiHKa U XenaHUs HaxXmBbl Y MHOTUX KOMMaHWiA, Ha peanu-
3aUMo NOCTynatoT 3anacHble YacTu HeHaanexallero kadectsa. OgHako, ecnu paHee nogaenbIBanuch 3anac-
Hbl€ YacTW OPUrMHANBLHOTO MPOU3BOAMTENS, TO B HbIHELIHEM MMPE PbIHOK KOHTpadhakTa 3anofHaeTcs He
TOMNbKO «OPUTMHANbHBIMY MPOM3BOAUTENEM, HO U 3anacHbIMU YacTSMK KPYMHBIX KOMMAHWA, SBMASIOLMMUCS
3aMEHUTENAMM STUX 3anacHbIX YacTei.

Mo MHOTMM Npu3HaKkam 3anacHble YacTW, NpULeaLIne C KOHTPAhakTHOrO pbiHKa, MOXHO OT/INYUTL OT
HaCTOSLLEro Npoun3BoaANTENS 310N Mapku (Puc. 1).

BHelUHWe napameTpbl, Ha NepBbIi B3rNsA4, MOTYT HE OTAINYATLCS OT HACTOSILLEr0 NPOU3BOAUTENS 3aMe-
HUTENen N OpUrMHarbHbIX 3anacHblx Yacten. OgHaKo, B3SIB B PYKM HACTOSILLYHO 3anacHyto YacTb W nogaenb-
Hbl€ KOMMIEKTYHOLLME MO MHOTMM (hakTopam MOXHO HalTU OTINYMS.

1. YnakoBka.

2. KauectBo obpaboTku.

3. He To4HOCTb B pa3mepax.

4. HapylweHue B NrockoCTu.
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MOCTOPOHHMIA 3anax.
MapkupoBka.

He ecTecTBeHHbI LBET.

Hanunune BHELLHWX NOBPEXOEHU.

©® N

Puc.1. CpaBHeHMe OpUrMHaNbLHbIX M KOHTPa(haKTHbIX 3anacHbIX YacTen

Hannume koHTpadbakTa Ha pbiHKe BeAeT K (oHaHCOBbLIM noTepsm. [oTepu HecyT npogasLbl 1 NOTpebu-
TN, He Hagnexallee ka4ecTBO OAHOMO 3ANEMeHTa arperata, OAHO 3anacHoi YacT MOryT MoBMeYb 3a Co-
Boi BbIXOA M3 CTPOS, MOBPEXAEHWNE UMK MONHOE paspyLUeHMe BCero arperata. Tak, HanpyuMep, HekayecTBe H-
HbIl peMeHb NPVUBOAA ra3opacnpeaenUTeNnsHOr0 MexaHM3mMa MOXET NMPUBECTY K paspyLUEHNO ABUraTENs U He
BO3MOXHOCTU ero BoccTaHoBneHus [3]. Mpu 3atpate B 5000 pybren (ycrnoBHbIX) Mbl TEPSiEM arperat, CTou-
MOCTb KOTOPOro MoXeT HaunHaTtbcst oT 100 Thic. pybnen u orpaHNuMBaTLCS HaNMYMEM AaHHOTO AreMeHTa B
npogaxe. OauH HekauyeCTBEHHbI SNEMEHT ANs TEXHUYECKOro 0BCAyXMBaHUS aBTOMOBMAS MOXET NULINTD
noTpebutens He ToNbko BOMbLUMX CPEACTB, HO 1 aBTOMOBNNA B Lenom. OaHako 3T0 0auH 13 Hanbonee noau-
TUBHbIX CXOAO0B BIUSHWS HEKAYECTBEHHBIX 3anacHbIx YacTel. K npumepy, CTynUYHbIN NOAWMMHWK C KOHTPa-
(haKTHOrO PbiHKa MOXET NULWINTL NOTPEBUTENS HE TONBKO CPEACTB N aBTOMODUNS, HO U XKN3HMW.

Mpumepom nocnyxut asTomobunb Mitsubishi Pajero ¢ gsuratenem 6G72 u pabounm obbemom 3,0
nuTpa.

AsTOMOGMNb NpUBLIN CBOUM X04OM. Ha MOMeHT obpalleHns 3aka3umka becnokoun CTyK B LMIUHAPO-
MOPLUHEBOW rpynne Nocne paHee BbIMONHEHHOTO KanWTanbHOr0 PEMOHTa B CTOPOHHEN CTaHLN TEXHUYECKOTO
obcnyxuBanms. ocne CHATUS ronoBk1 6roka LMNMHAPOB M OCMOTPa LMAMHAPO-NOPLUHEBON rpynMbl HANAEHO
YaCTUYHOE OTCYTCTBME MUKpOpEnbeda NOBEPXHOCTW LMNMHAPA U BepTUKarbHble 3agMpa Ha MecTe OTCyT-
CTBUS MUKpopenbeda NoBepxHOCTU LunuHapa. Mocne nonHoro pasbopa LMnuHAPO-NOPLIHEBON TpynMbl 1
BM3yanbHOrO O0CMOTpa Oblnu Npon3seaeHsl 3amepbl. bbinu n3mepeHbl: AMameTpsbl UAIUHAPOB U AnaMeTpbl
nopLuHen. [uameTpbl LMNMHAPOB, C Y4ETOM PEMOHTHOTO pasMepa M pacTouku UWNWHAPA, HaXOaaTCs B npe-
Aenax 3aBoACKUX 3HaYeHW. [InameTpbl NOPLUHEN HE COOTBETCTBYIOT 3aBOACKUM LOMyCKaM.

[vnametp nopluHs Ha 0,002 MM 6onblue cpeaHero HOMUHANBLHOTO pa3Mepa U UMEET 3aBOACKOM Opak —
SNMUNCHOCTb NOPLUHEBOM 106KV CO CTOPOHBI BMYCKHOTO KonnekTopa (Puc. 2). MopLuHeBas rpynna, nprobpeTeHHas
[ANs PEMOHTA, BbIMyCKAETCS 3aBOAOM MO NPOM3BOACTBY 3aMEHUTENEN OPUTHATbHBIX 3anacHbIX YacTen.
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Puc. 2. Mocneacteua M3HoCa peTanen uul-l.qpo-nopLuHeBoﬁ rpynnol

YBuaetb NogobHble AedheKTbl HEBOOPYKEHHBIM B3rMSAOM HEBO3MOXHO. [laxe TOYHble pa3Mepsbl U Tuya-
TEMNbHbIN BHELLHWA OCMOTP HE AAT HUKAKOW rapaHTMK 6e30TkasHON paboTbl 3anacHoil YacTu. 3anacHble Ya-
CTW, OT NPOM3BOAMTENS 3aMEHUTENEN, NPeaHa3HaYeHHbIE ANS YAELLEBNEHNS PEMOHTA, OAHAKO KOHTpadakT-
Hble U3Aenna 1 u3aenus ¢ Gpakom crnocobHbl He TOMBKO NPUBECTYU K YAOPOXaHMIO PEMOHTA U NOMTHOMY BbIXO-
QY W3 CTPOS y3na Unu arperata, HO W rmbeni y4aCTHUKOB JOPOXHOTO ABMKEHMS.
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COBPEMEHHOE NPOMbILLNEHHOE,
[PAXIAHCKOE A TPAHCNOPTHOE
CTPOMTENIbCTBO B YCJ10BUAX BEYHOK
MEP3/I0Th

BE3VIPT AHAH NETPOC BUMKOBIY,
KOMIECHUKOB AHAAPE/! AH[IPEEBIY,
YEPHOKO30B APTEM EBTEHbEBMY

CTYAEHTb
FAOY BO «HeBWHHOMBICCKWI rOCY4apCTBEHHbIA TYMaHUTApHO-TEXHUYECKAN MHCTUTYTY

JAWMUTPIOK ETOP CEPrEEBAY

acnupaHT
®rAQY BO «Cesepo-KaBkasckuin thegepanbHbiil yHUBEPCUTETY

HayuHbil pykogodumens: Qumumprok KOnus CepeeegHa
KkaHO. ned. Hayk., doueHm
[AOY BO «HesuHHOMbICCKUL 20CydapcmeeHHb Il 2yMaHUmMapHO-mexHU4eckud uHcmumymy

AHHOTaumsA: CTaTbsl MOCBSILEHA aKTyarlbHOWM Ha CerogHsi npobrieme CTPOWTENbCTBA B YCIOBUSIX BEYHOM
Mep3noTbl. B cTaTbe noapobHO paccMOTPeHbl 06LUMe MPUHLMMLI COBPEMEHHOTO CTPOUTENBHOTO MPOM3BOA-
CTBA, U BblA€eneHbl 0COBEHHOCTI CTPOUTENBCTBA B YCIOBUSIX BEYHON MepaNoThl. B npakTyeckol YacTu cTa-
Tbi MPOBOASTCS COBPEMEHHbIE TEXHOMOIMM BbINOSHEHNS GETOHHBIX PaboT B YCNIOBUSIX BEYHON MEpP3NOThI:
TEXHONOrUsSI «TepMocay, TEXHONOIMSI MUCKYCCTBEHHOTO MporpeBa OGETOHHO CMeck nocrie BbIMONHEHUs ee
YKIaaKy B KOHCTPYKLIMIO, TEXHOMOTMSt XMMUYECKOTO CHIXKEHNS! TOYKM 3aMep3aHist BOfbl B COCTaBe GETOHHOI
CMECH M MOBbILLEHMSI CKOPOCTM PeaKLyy LieMeHTa. YunTbiBasi NPoBeeHHbIe PacYeTbl, CAENAHO 3aKIoueHue,
YTO B 3aBMCUMOCTM OT KOHCTPYKLMIA, rabapuToB, BULa BeTOHa, knumata, AenaeTcs BbIGop B MoNb3y OAHOM U3
TEXHONOrMiA. X04eTcst OTMETUTb, YTO KNMMaTUYeCKue YCroBust He ByayT NpensTCTBUEM NS NPOEKTUPOBaHMS
W SKCNyaTalyv 30aHUA U COOPYXKEHWUN, €CIIM Mbl MPUMEHSIEM HYXHblE Mepbl, COONIOAAeM CTPOUTENbHbIE
HOPMbI 1 MpaBuna.

KntoueBble crnoBa: BeyHasi Mep3noTa, CTPOUTENLCTBO, SKCMNyaTaLysl, 3aHUs, JOPOXHbIE COOPYXEHMS, aB-
TOAO0POIM, MPUHLMMBI CTPOUTENBCTBA, JOPOXHOE CTPOUTENLCTBO, HECYLLAs CMOCOBHOCTb (PYHAAMEHTOB.

MODERN INDUSTRIAL, CIVIL AND TRANSPORT CONSTRUCTION IN THE CONDITIONS OF
PERMAFROST

Bezirganyan Petros Vilikovich,
Kolesnikov Andrey Andreevich,
Chernokozov Artem Evgenievich,
Dimitryuk Egor Sergeevich

Scientific adviser: Dimitryuk Yulia Sergeevna
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Abstract: the article is devoted to the current problem of construction in permafrost conditions. The article dis-
cusses in detail the general principles of modern construction production, and highlights the features of con-
struction in permafrost conditions. Two principles of design and construction in permafrost conditions are also
considered. The authors note the techniques used to preserve the permafrost state of soils. The article also
provides a calculation of the bearing capacity of foundations and foundations on permafrost soils. Special at-
tention is paid in the article to special requirements when carrying out concrete and stone works. The laying of
concrete should be carried out on a base, the condition of which completely excludes the freezing of the mix-
ture along the joint line with it, as well as the possibility of deformations due to the heaviness of the soil. In the
practical part of the article, modern technologies for performing concrete works in permafrost conditions are
carried out: the thermos technology, the technology of artificial heating of the concrete mixture after its installa-
tion in the structure, the technology of chemical reduction of the freezing point of water in the concrete mixture
and increasing the reaction rate of cement. Taking into account the calculations carried out, it was concluded
that the final choice in favor of one of the technologies is based on the type of structures and its dimensions,
on the type of concrete, its composition and the design strength that it should gain, local climatic conditions at
the time of work, energy capabilities at the construction site.

Keywords: permafrost, construction, operation, buildings, road structures, roads, construction principles, road
construction, bearing capacity of foundations.

AKTyaﬂbHOCTb TEeMbl CTPOUTENBCTBA U MNPOEKTUPOBAHUA 30aHUA 1 coopy>|<eH|/||7| B YCnoBusAX BEYHOW
Mep3noTbl HE BbI3bIBAET COMHeHwi1. B HacCTosLLEee BPpEMA B Poccuu 30Ha BeyHow Mep3roTbl COCTaBNAET 65%
nnowaan CTpaHbl. PaCI'IPOCTpaHeHVIe BEYHOW MEpP3NOTbl HArMAAHO NPOCHEXNBaeTCA Ha PUCYHKE (pMC. 1)

PocTop-Ha-

PacnpocTpaHeHWe BEeYHON Mep3NOoTH:
l-oTcyTCeTBYeT; 2-3 -NepexXolHHE;
4-noBCEMECTHO

Puc. 1. PacnpoctpaHeHne Be4HOW Mep3noThi

Ha pucyHke BblfeneHbl YeTblpe 30Hbl, F4e Ha NepBon — Mep3noTa OTCYTCTBYET, Ha BTOPOW U TPETbEN —
nepexoaHast 30Ha Mep3noTbl, @ Ha YeTBEPTON — NOBCEMECTHAs Mep3noTa.

Tak, paccMOTpuM 0BLUMEe MPUHLMMBI COBPEMEHHOTO CTPOUTENBHOMO NPOM3BOACTBA, M BbIAENUM OCO-
OEHHOCTN CTPOMTENLCTBA B YCNOBUSX BEYHON MepanoThl [1, ¢. 25]. Ha cxeme (puc. 2) nepeuncneHs! obyme
NPUHLMNbBI CTPOUTENBCTBA.

TOHKOCTM BO3BEEeHUS JOMOB B YCMOBMSX BEYHOM Mep3roThl 3aKIYaTCs B NOCNEAyWEM: pbiXible
[PYHTbl — MECYaHWKM, raneyqHuku U ruHbl — B YCMOBUSX BEYHOM MEP3NOThbl BeayT cebs caMbiM UMNYNbCUB-
HbIM 06pa3oM. [OCTPOEHHbIE HA HUX CTPOEHUS Pa30rpeBatOT MPYHT, U OH TEPSIET MOHOMUTHOCTb, HAYMHAET
nogrameatb ¥ cmeLatees [2, ¢. 99).

Mo cTpouTENbHBIM HOPMaM MPUHATO BbIAENATL 4Ba MPUHLMNA NPOEKTUPOBAHUS W CTPOUTENLCTBA B
YCIOBWSIX BEYHOW Mep3MOTbl, KOTOPbIE NPeACTaBneHbl Ha cxeme (puc. 3)
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Puc. 2. O6wme NpMHLUMNBLI COBPEMEHHOTO CTPOUTENbHOIo NPOU3BOACTBA

B OCHOBAHHH 3[[aHHH H COOpPYHKEHHH
COXpaHgeTCd BEYHOMED3I0e COCTOAHHS

Tiepey] CTPOHTETBECTEOM TPYHTEL
TPYHIOB, KAK B Ipoliecce CTPOHTEIbCTRA, TPEIBAPHTCIRAD OTTAFBART KT
T4K H B TeUeHHE BCEr0 IIepHOTA

SECILTYATAITHH.

HCIIOIB3YVIOT IPYHTEL OTTAHEAKOITHE B
IepHO SKCIUTY ATAITHH.

OTCYTCTBHE PACTHTENBHOCTH, VMEeHBITEHHE OCATKH OTTAABIIIX
CONTHEYHOH PaTHAITHH TPYHTOB

YCTOHIHBOCTD 3IAHHI IPYHT NPH OTTAHEAHHH

OTHOCHTE/IBHO MAT0 IIPOCaTOTHBL

Puc. 3. Mp1HUMNbI NPOEKTUPOBAHMS U CTPOUTENLCTBA B YCIIOBUSX BEYHOIH Mep3noThl

Huxe paccmMoTpuM pacyeT Hecyluei CnocoGHOCTY OCHOBAHWUI 1 (hyHAAMEHTOB NOA 34aHWS UMK COOpY-
KEHWS TPAHCNOPTHOI MH(PACTPYKTYPbI HA BEYHOMEP3TTbIX FPYHTAX.
[inst obecneyeHmns HecylLern CNoCOBHOCTM OCHOBAHMS JOIKHO BbINOMNHATLCS CrieayHoLLee YCIoBye:

Felu

Vn

roe F — pacyeTHas Harpyska Ha OCHOBaHWe, BKIoYas BEC (DyHAAMEHTa;

Fu — HecyLas cnocobHOCTb (Cuna npegenibHoro ConpoOTUBIIEHNS) OCHOBaHUS, KH;

Yn — KOSPAULMEHT HAAEXHOCTU MO HA3HAYEHWMIO COOPYXEHMS, CONOCTaBSIEM PACYETHYI0 HarpysKy Ha
OCHOBAHME C HecyLLeit CNoCOBHOCTLI0 OCHOBaHMS NP KOAPMULMEHTE HAZEXHOCTM Vi = 1,2.

n
Fu =Y Ye (RA+ ZRa i 'Aaf,i)
i=1 ,

rae Vi — TemnepaTypHblil KOIMMPUUUEHT, YUMTLIBAKOLLMIA U3MEHEHWE TeMNepaTypbl FPYHTOB OCHOBaHMS
B Nepuog CTPOUTESbCTBA W SKCMTyaTaLui COOpYXeHNs, 3MeHsowwmincs B npeaenax 0,8-1,1;

Yc — KO ULMEHT yCnoBuMi paboTbl OCHOBaHNS, V¢ = 1;

R — pacyeTHoe fgaBrneHne Ha Mep3nbli FPYHT MOA HWKHAM KOHLIOM CBau Unu nof nogoLBon ctonbya-
TOro (hyHOameHTa, kl'a, onpesensemoe B 3aBUCUMOCTI OT PaCYETHOM TeMnepaTypbl rPyHTa OCHOBaHUS.

A - nnowagpb nNogoLwBbl cToN64aToro hyHAaMEHTa UK NOLaAb ONMPaHUs CBaum Ha rpyHT, M2, NPUHU-
MaeMasi 4ns CNIoLHbIX CBal paBHOM NOLLAAMN UX NMOMNEPEYHOrO CEYEHNs (MK NoLaay YLWNpeHus);

Raf, i — pacyeTHOe CONpOTUBIEHME MEP3NIONO FPYHTA MM FPYHTOBOrO pacTBopa cABUry no 60KOBOW Mo-
BEPXHOCTW CMep3aHus (hyHOaMeHTa B npejenax i-ro cnos rpyHta, kfla.
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As, i — nnowagb NoBepxXHOCTU CMep3aHns i-ro criost rpyHTa ¢ 60KOBOW MOBEPXHOCTLIO CBau, a Ans
cTon64aToro yHAameHTa — NroLaab NOBEPXHOCTY CMEP3aHUs TPYHTA C HUXKHEN CTYNEeHbIo (PyHAaMeHTa, M2;

N — YUCNO BblAENEHHbIX NPU pacyeTe CNoeB BEYHOMEP3NOro rpyHTa. 3HayeHue TemmnepaTypHOro Ko-
ahpuumeHTa n koaduLmreHTa ycnosuin paboTbl NpuHUMaeM pasHbiMu Yt = 1,1; ye = 1. MuHUMansHas rnyou-
Ha 3anoXeHus hyHOAMEHTOB 3aBUCUT OT Tuna yHAaMeHTa W rnyOuHbl CE30HHOMO OTTamBaHUs, MPUHUMAETCS
no Tabnuue (tabn. 1)

Tabnuua 1
MuHumanbHas rnybuHa 3anoxeHus byHAaMeHTOB

MuHuManbHas rnybuHa 3anoxeHus
dyHOoameHT
(PYHOAMEHTOB dmin, M
®yHAaMEHTbI BCEX TUMOB, KPOME CBaMHbIX O + 1
CBailHble (pyHOAMEHTbI 34aHUIA 1 COOPYXEHWI din + 2
CBau 0nop MOCTOB, TPAHCMOPTHbBIX COOPYKEHMI dim + 4
OyHOAMEHTbI 30aHNI 1 COOPY)XEHUIA, BO3BOAMMbIX Ha Mofchinkax | He HopmupyeTcs

Tak, npn 0603Ha4YEHNN HECYLLEN CMOCOBHOCTM OCHOBaHKS CTONBGYATOr0 OAHOCTYNEHYATOro (hyHAamMe H-
Ta NoZ HapYKHYI CTEHY OTanfMBAEMOrO NOMELLEHUS C BEHTUNMPYEMBIM MOAMNOMLEM HA BEYHOMEP3IIbIX MPYH-
Tax NocTynuM nocrneaytowmum obpasom [5, ¢. 12]. Mo cBeaeHUsM U3bICKaHUI, NNOLAAKa CROXEHa Cynecsmu,
TEMMepaTypa Mep3noro rpyHTa Ha ypoBHe NoaoLwBbl dyHaameHTa npesbiwaeT Tm = = -0, 5 °C, Ha noka3sa-
Tene BepxHero obpesa bawmaka Tm = — 0, 4 °C. Mpu pacyeTHo rnybuHe ce3oHHOro oTTamBaHus dth pasHa
1,5 M rnybuHa 3anoxeHns qyHOameHTa NpuHsTa cornacHo Tabnuue (tabn. 1)

d=dn+1=1,5+1=25m.

Pa3mepbl nogoLwBbl hyHAaMeHTa B nnaHe npuHsaTbl 120x120 cm; BeicoTa bawmaka hy = 30 cm. Mpoek-
TOM npegycmatpuBaeTcs obpaTtHas 3acbinka na3yx KOTMoBaHa C YMAOTHEHWEM W NPOMOpPaXMBaHWEM 3acbl-
NaHHOro rpyHTa. PacyeTHas Harpyska Ha OCHOBaHWeE, BKIOYas COOCTBEHHbIN BEC (hyHAAMEHTa W BEC rPyHTa
Ha ero yctynax, N; = 700 kH. Bbluncnsiem nnowagb nogowssl yHAaMeHTa v nnowaab G0KOBbIX rpaHen
bawmaka:

A=12-12=144m2
Ass=hb-U=0,3-12-4=144m2

[1ns onpefeneHns pacyeTHOro AaBneHNs Ha Mepanblil FPYHT Nog NOAOLLBOM CTONBYATOro PyHAaMeHTa
R 1 pacyeTHOro conpoTMBEHNS MEP3NOro rPyHTa caBury No BOKOBOW NOBEPXHOCTU CMep3aHus hyHOAMEHTa
Raf He06X04MMO onpeaenuTb pacyeTHble 3HAYEHMs TeMnepaTypbl BEYHOMEP3NOro rpyHTa [6, ¢. 220]. 3Have-
HWS1 pacYeTHbIX COMPOTUBMEHNA MEP3IOro rPyHTa CABUIY, Ha YPOBHE NOAOLIBLI 1 BepxHero obpesa balimaka
COOTBETCTBEHHO: R4 = 60 KIMa, Rar = 50 kMMa. OTctoaa pacyeTHOE AaBreHre Ha Mep3nblid FPYHT No4 NOAOLLIBOW
dyHoameHTa, npu Tm =-0,5 °C R = 500 k[Ma. Hecywas cnocobHOCTb OCHOBaHMSA

Fu=11- (1500 -1,44 + 55 -1,44) = 879 kH.
B cooTBeTCTBIUM C (hopmyron:

700 £@=732 KH.
1,2

Takum 0bpa3om, HecyLas cnocobHOCTb OCHOBAHMS Ha BEYHOMEP3NbIX rPyHTax obecneyeHa.

Mpn npoBeaeHUM BETOHHBIX N KaMEHHbIX PaboT HYXHO BbIMOMHATL CreumantHble TpeboBaHus [7, C.
321]. HenocpeacTeeHHO nepea Havanom paboT no 6eToHMPOBaHMIO onanybka u apmaTypa YnCTATCS OT Hane-
[N W CHeXHbIX Macc. Mpouecchl GETOHMPOBaHUS B YCMOBKAX OTPULATENbBHLIX TEMMepaTyp NPoW3BOLAATCA
BbICTPO W HEMpepbIBHO — KaxXablii HIKEPACNONOXEHHbI CrON BeToHa creayeT NepekpbiTb HOBLIM MPEXae,
4eM €ero Temnepatypa ynageT HUKE pacyeTHOM.

CoBpeMeHHble TEXHOMOMM BbIMOMHEHNS BETOHHbIX PaboT B YCMOBUSAX BEYHOA MEP3NOTbI NO3BONSHOT
[OCTUYb BbICOKOTO KAayeCTBa CTPOMTENbHbLIX KOHCTPYKLUWA MpU ONTUMAnbHOM YPOBHE 3aTpar. YCMOBHO OHM
AENATCS Ha TPU rpynnbl:
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— TEXHOMOTUSI «TEPMOCaY;
— TEXHOIOMVS UCKYCCTBEHHOTO NporpeBa 6ETOHHON CMeCH NOCNE BbINOMHEHUS €€ YKNaakv B KOHCTPYKLMHO;
— TEXHOMOTUS: XUMUYECKOTO CHUXXEHNS TOUKM 3aMep3aHis Bodbl B cOCTaBe HETOHHOM CMECH 1 MOBbILL e-
HWSi CKOPOCTY peakLuu LieMeHTa.
B 3aBMCUMOCTM OT KOHCTPYKLMIA, rabapnToB, Buaa beToHa, knumarta, fenaeTcs Boibop B Nofb3y OAHOM
U3 TEXHOMOMA. Xo4eTcs OTMETUTb, YTO KNUMaTUYeCKue yCroBns He ByayT npensaTcTBueM NS NPOeKTUpoBa-
HWS 1 BKCNyaTauumn 30aHUN 1 COOPYXXEHUI, ECIIN Mbl MPUMEHSIEM HYXXHble Mepbl, COBMI0LaeM CTPOUTENbHbIE
HOPMbI W NpaBuna.
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YK 629.1

MOAY/IbHbIM MPUHLLAN NOCTPOEHNA
KOHCTPYKLIMW TPAHCTIOPTHOI'0 CPE/ICTBA

WBAHOB POMAH AHATOJIbEBMY

KYpPCaHT 1 oTaenexus 1 B3Boda 2 POTbI KypCaHTOB (baKyaneTa TEXHUYEeCKoro obecneyeHus,

KAPMYLUKO MAPWHA OJIETOBHA

KaHOMOAT TEXHUYECKUX HayK, JOLEHT Kadheapbl KOHCTPYKLMI aBTOBPOHETAHKOBOW TEXHUKM (hakynbTeTa
TEXHUYECKOro obecneyeHus,
OIrKBOY BO «[lepMckuit BOEHHbI MHCTUTYT BOWCK HaLMOHanbHOM reapauu Poccuiickon degepatiumy

AHHOTaUMA: CTaTbsi COLEPXUT aHaNM3 NOHATUA, COCTaBNSOLMX MOLYNbHbIA NPUHLMM, OCHOBHbIE MpenMy-
WwecTea. MpuBeeH aHanua cucTeMbl Mogynent. MpUMeHUTenNbHO K paspaboTke TPAHCMOPTHLIX CPEACTB Crie-
LMamnbHOro Ha3HauYeHUs pacCMOTPEHa BO3MOXHOCTb MCTONb30BAHIUS NPUHLMNE MOZYBHOMO MOCTPOEHMUS KOH-
CTPYKLWM, 3@ CYET UCNONb30BaHNS YHUULMPOBAHHBIX Y3II0B 1 arperaTos.

KnioueBble cnoBa: Mofiynb, cMCTeMa MOAyreit, MOAYbHbI MPUHLKN, YHUCDMKALWS, TPaHCTIOPTHOE CPEACTEO.

MODULAR PRINCIPLE FOR VEHICLE CONSTRUCTION

Ivanov Roman Anatol'evich,
Karpushko Marina Olegovna

Abstract: The article contains an analysis of the concepts that make up the modular principle, its main ad-
vantages. The analysis of the module’s system is given. With regard to the development of special-purpose
vehicles, the possibility of using the principle of modular construction, through the use of unified components
and assemblies, is considered.

Key words: module, system of modules, modular principle, unification, vehicle.

CoBpeMeHHast BOEHHasi TEXHWKA MPOWU3BOANTCA HE TOMbKO 3alLLMLLEHHOW, MHOrOGYHKLUMOHANBHON, C
MOBbILLEHHOW YHUBEPCANIbHOCTLIO MPUMEHEHMS, HO 1 MOZYMBHOW, C MAaKCUMarbHO BO3MOXHbLIM YPOBHEM YHU-
(hukaLmm, 4To NO3BONSET CHU3UTL CTOMMOCTb, KaK NMPOM3BOACTBA, TaK 1 TEXHNYECKOTO 06CIYXMBAHMS.

CornacHo [OCT 23945.0-80 Yuudbmkaumus nagenuin. OCHOBHbIE MONOXEHMS, YHUDUKaLMA U3aenuii -
npuBeLeHe U3genuit K eanHoobpasmno Ha OCHOBE YCTAHOBNEHUS PaLMOHANBHOTO Y1CHa UX PasHOBUAHOCTEN,
OCHOBHbIMM LieNsiMM KOTOPOTO SBNSIOTCS:

Mog mozynem (KOHCTPYKTVUBHBLIM MOZYNEM) NOHUMAIOT (DyHKLMOHAMBHO U KOHCTPYKTUBHO HE3aBUCUMYIO eau-
HULLY, KOTOPYHO MOXHO MCNOMb30BaTh MHAVBMAYANBHO 1 B pasnnyHbIX KOMOUHALMSX C ApyriMy Mogynamu [1, 2].

B cootBetctBMM ¢ pekomeHaaumamm P 50-54-103-88 MoaynbHble 1 6a30Bble KOHCTPYKLMM U3OENUA,
MOy pasfenstoT Ha yHKUMOHaNbHbIE, KOrAa MOAYIbHAsA COCTaBHAs YacTb BbIMOMHSET CBOW (PYHKLMM Ca-
MOCTOSITENIbHO B COCTaBe U3AENUS W / Unu BHE €ro, U NPOEKTHbIE, B KOTOPbIX BbIAENSOT reOMeTpuyeckue na-
paMeTpbl (NMHEHbIE, NNOCKUE UM 0BbEMHbIE BENNYMHBI) ANS BbIPAXEHUS KPaTHbIX COOTHOLLEHWI pa3MepoB
COCTaBHbIX YacTemn.
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YCKOPEHHUE TEMIIOB HAYYHO-TEXHHUYECKOTO MPOrpecca 3a CYET COKPAIIECHHS CPOKOB
pa3paboTKH, IMOATOTOBKH MPOU3BOJCTBA, H3TOTOBICHUS, TTPOBEACHUS TEXHUICCKOTO
00CTy)KUBaHUS U PEMOHTA W3/ICIIHH;

CO31aHHuC YCHOBHﬁ npu IMOPOCKTUPOBAHHMH M IIPOU3BOACTBE IJIA oOecIieueHus
BBICOKOTO KaueCTBa M B3aMMO3aMEHSIEMOCTH COCTaBHBIX YacTeil B SKCILTyaTaluH,

MOBBIIIIEHUE YKOHOMHUYECKOU A(()EKTUBHOCTH CO3MAHMS M IKCIUTyaTalluyd W3JEITHMA
3a CUET CHMIKEHHS 3aTpar B MPOLECCE NMPOCKTUPOBAHUS WU3AECIUMN, U3TOTOBICHUS UX
B YCJIOBHSIX CIICLIMAIM3ALNH MPOU3BOJCTBA U TEXHUUECKOTO OOCITYKUBAHUS;

o0ecrneyeHne TpeOGOBaHUIT 000POHBI CTPAHBDI.

COOTBETCTBEHHO JIMHENHBIN MOAYIb UMEET Pa3MEPHOCTb ASMHbI, MAOCKUM (MOCKOCTHON) — NIoLaau u
00BbEMHBIN — pa3mMepHOCTb 0bbema. [py 3TOM B 3aBMCUMOCTM OT Pa3MEPHOCTH UCXOAHbLIX NapaMeTpoB Asns
OpraHu3auum npoCTPaHCTBa ¥ B3aUMOYBS3KM EOMETPUYECKUX NApaMETPOB KOHCTPYKTUBHBLIX 3IIEMEHTOB,
(hOPMUPYIOLLMX 3TO MPOCTPAHCTBO, MOXET BbITb MCMOMNb30BaH OTHOCUTENbHBIN MOZYMb (puc. 1).

COBOKYMHOCTb MOAYINEN, NOAYMHEHHBIX 3aKOHOMEPHOCTAM 06pa3yeT OOHOPOAHY MOZYMbHYK CUCTe-
MY, KaK NpaBmno, COCTOSILLYIO U3 MOZYNei OOHOTO TUNa, HO PasHbIX TUNopasMepoB. HeogHopogHas Mogynb-
Hasi cMcTEMa COCTOUT 13 MOZYNEN Pa3HbIX TUMOB U TUMOPa3MEPOB.

MOAYyJIbHasA CUCTEMA

JIMHEHBIN
MOZYIb TUIOCKHMI
IIPOCKTHBIN (TUTOCKOCTHO)
00BbEMHBII
OTHO CUTECIIHLHBII
Mo v
Vo MOIYJTLHBIN TTIPUHIIATT
MOy MOJIyJIbHAs CHCTEMA
(buznveckuit
(n3nenue) = MO/IY/Ib-3JICMECHT
KOHCTPYKTHBHBI (YHKITMOHATbHBIN
N (manesb, ceKuusl,
1 MOZIYJTb MOJTYITh

0JI0K, arperar u fp.)
Puc. 1. Cucrema mopyneu

[MpUMEHNTENBHO K 3IEMEHTaM HECYLLEro Kapkaca COOpYXeHMs, Ha KOTOpbIil MOHTUpYeTCs Bce 0bopy-
[oBaHve, obecneunBaioliee (YHKUMM U3AENUS, HA3bIBAKOTCA KOHCTPYKTUBHBIMK Mogynamu (KM), koTopble
obnagatoT KOHCTPYKTUBHOW B3aumo3ameHsiemocTblo. Ha 6ase KM dopmupytotes yHKUMOHANBHBIE MOZ YK
(OM), ABnstoLLMECs YaCTbIO caMoro nsgenus. [JaHHble MOZYNN NErko COEAMHSIOTCS, 06pa3ys CrIOKHYK0 TeX-
HWYECKYI0 CUCTEMY, Pa3beaMHAKOTCA U 3aMEHSIOTCS C LENbK0 NOMNYYeHUs CUCTEMbI C APYTUMI (DYHKLIMOHAS b-
HbIMM XapaKTepUCTUKaMM NMPU PEMOHTE UMM MOLEPHU3ALMN.

CornacHo HayuHblM paboTam, B TOM 4uCne MaTtepuanam, HaKkonfeHHbIM B MUPOBOM nuTEpaType,
0606LeHHbIM B [3], CYLUHOCTb MOZYNBHOTO NPUHUMNA (MPUMEHNTENBHO K (POPMUPOBAHMIO TEXHUKM) — KOM-
NNeKTOBaHNe pasHoOBpasHbiX CIIOXHbIX HECTAHAAPTHBIX KOMMNEKCOB C BOMbLUMM pPa3finyneM XapakTepucTik
13 HebOMbLIOr0, 3KOHOMMYECKM 0BOCHOBAHHOMO KONMUYECTBA TUMOB W TUNOPA3MEPOB OAMHAKOBBIX NEPBUYHBIX
(TMNOBLIX UMK CTaHAAPTHbIX) O6LLYMX 3NeMeHTOB — Moaynei. Mogynu, SBnasicb CamoCTOATENbHbIMY U3Lenu-
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AMU, UMELLNMU aBTOHOMHYHKO JOKYMEHTAaUWU0 Ha U3roToBreHne, NoNIHOCTbH 006paHHbIe, npowegline CbYHK-
LUMOHaNbHYK NMPOBEPKY U TOTOBbIE K MOHTaXYy, MOryT NIerk0 COeANHATHCA /pa3'be,lJ,VIH$'-|TbCF| N 3aMeHATLbCA C
Luenbko nostiydeHna cuctem ¢ ApyruMm KOMMNOHEHTaMU N XapakTepUCTUKaMuK, Hanpumep, npu MmoaepHuU3aLnn
U peEMOHTE.

MO}J,yJ'leOG d.)OpMI/IpOBaHVIe TEXHUKM Mo3BonseT obecneyntb npegsaputenbHoe, T.e. Ha4yaToe [0
Ha4vara npoekTupoBaHnd, ynopaao4yeHue CoctaBa 311IEMEHTOB U NOCTPOEHO Ha CrnefyoLwnx npuHLmnnax:

00513aT€IbHOCTD AOIATOCPOYHOIO IPOTHO3UPOBAHHUS;

COBMECTUMOCTb ((PYHKIIMOHAIbHAS U T€OMETPHUIECKas) OObEKTOB,;
B3aMMO3aMCHSIEMOCTh ((YHKIIMOHAIbHAS U T€OMETPUICCKas) 00bEKTOB,;
YHOPSIIOYEHHOCTh OCTPOCHUSI 0ObEKTOB;

COMIACOBAaHHOCTh Pa3MEPOB U MMAPAMETPOB.

[lanee Ha cTagun KOHCTPYKTOPCKOWM NOAFOTOBKM (MPOEKTUPOBAHUM), TEXHOSOrMYECKON NMOAFOTOBKM 1 Ha
CTaguu U3roToBneEHMs, MOAYbHbIA NPUHLMN 0BecneynBaeT NpenMyLLECTBa, NPUBEAEHHbIE Ha pUCyHKe 2 [3].

[Ins OLIEHKM CTEeNneHN UCMOMb30BaHNA MOAYbHbIX KOHCTPYKUMI foKyMeHTOM P 50-54-103-88 pekomeH-
[0BaHbl 4Ba KO3(hULMEHTa, Bblpaxkaemble B npoLeHTax. [lepBbi XapakTepuayeT CTENEHb HACbILLEHHOCTH
n3genus MogynbHbIMU COCTaBHBIMM YacTSMU W PaBEH OTHOLLIEHWIO KONMYEeCTBa YHUDULMPOBAHHbLIX COCTaB-
HbIX YacTEN B MOAYIIbHOM WUCMOMHEHUM K UX CYMME C COCTaBHbIMW YaCTSMU TPAAMLMOHHOTO WUCTONHEHNS.
BTopoi ucnonbayeTcs npu co3aaHun onpeaenieHHoro Buaa TEXHUKW 1 OnpeaensieTcs Kak OTHOWEHWE Konuye-
CTBa BUAOB U3LENNA C UCMONb30BaHNEM MOAYSIBHOTO MPUHLMNA K 0BLLEMY KONMNYECTBY BULOB U3LENUNA.

COKpalieHue o0bemMa, TPYJOEMKOCTH, CTOMMOCTH ¥ CPOKOB

cramai BBITIOJTHEHHMS 34 CYET TIOBTOPHOTO HUCIONB30BAHMS TOKYMEHTAIIHH;
KOHCTPYKTOPCKOM N o
HOFOTOBKH CHIDKCHHE I10TCPh BPEMCHH HA BHECCHNE M3MCHEHMIT (MCIIPaBIICHHA) 1
COMJTACOBaHME/YTBEPICHHE HOBOW JTOKYMEHTAIIUH
cTaaus BO3MOXXHOCTE OOOOIIIEHHMS TEXHOIOTHUECKUX PEIICHHMH st
TEXHOJIOTHIECKON THUIU3AIANA TEXHOJIOTHUECKHMX MPOIIECCOB W3TOTOBJICHUS JICTalICH,
Texuuko- TIOJITOTOBKHU V3II0B ¥ COOPOYHBIX €IUHHUIT JJISI COKPAIIICHUS TPYAOEMKOCTH, ITHKIIA
5KOHOMIYECKAS IPOHM3BO/ICTBA pa3paboTKh, 00beMa TEXHOTOTMIECKON JTOKYMEHTAIINH
3¢ EKTHBHOCTH
MOJYJTBHOTO MIPUMEHEHNE MEXaHU3UPOBAHHBIX U aBTOMATH3UPOBAHHBIX JINHUH HA
HPUHITAITA cTaaus 0a3e cTaHIAPTU3ALUH DJIEMEHTOB; CO3J]AHUE CIEIHATHM3UPOBAHHBIX
H3TOTOBJICHHSI MPOW3BOJICTB; TIOBBIIIIEHHE OHOPOIHOCTH TPOM3BOICTBEHHBIX
TMPOIIECCOB; COKPAIICHHE IIMKIIA TIOCTPOUKH
YCKOpEHHE W YIIPOIIECHHE aIalTaliy O0CTyKUBAIOIIET0 TIEPCOHAIA,;
J— YMEHBIIIEHHE KOJIMYECTBA TPYIAHOCTEHN, CBS3aHHBIX C 3aMTaCHBIMU
YaCTSAMH TIPH PEMOHTE HJIH MOJEPHU3AIINH; YCKOPEHHE TIPOBEIECHHS
9KCIUTyaTaIuH

PEMOHTHBIX PaboT; OOHOBJIEHHE - TIEPEXO]] HA HOBBIC 3JIEMEHTHI-
MOJYJIHA NIPH MOJEPHU3ALIH

Puc. 2. MonoxuTenbHble pe3ynbTaTbl MOAYNLHOIo NpUHLMNA

ObbekTamy NPUNOXEHUST MOAYNBHOMO NPUHLUMNA MOXET ObiTb Nobasi oTpacns, rae TpebytoTcs noBTo-
PAIOLLMECS BApUAHTbI TEXHUYECKUX peLueHnid. MogynbHbIA NPUHLMN UCNONb3yeTcs B 06pa3oBaHMm, apxutek-
Type, CTPOUTENbCTBE, aBTOMOBUNECTPOEHUM, SNEKTPOHUKE (MPOU3BOACTBO KOMMbIOTEPOB), CBSA3W, CYA0-
aBMACTPOEHUM, MALLMHOCTPOEHUM U OPYrX OTPACNSX NPOMbILLNEHHOCTH [3, 4].

PaccMOTpUM BO3MOXHOCTb WCMONMb30BAHWSI MOAYMBHOTO MpUHUMNA MpU MOCTPOEHWW KOHCTPYKLMM
TPaHCNOPTHOrO CPeACTBa CneumnanbHOro HasHaveHus [5).

Knaccudpmkaums asTomobunen ¢ pasgeneHneM Ha OCHOBHbIE MPYNMbl NPUHATA HA OCHOBAHWUK PeKo-
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meHgaumin ESK OOH [6] n TOCT P 52051-2003 «MexaHu4yeckue TpaHCNOPTHbIE CpeacTBa v npuuensl. Knac-
cudpmkaums n onpegenexus» [7]:

KaTcropus:d L - mexanudeckne TPaHCIIOPTHEIC CPCACTBA, UMCIOIINC MCHCC YCTBIPCX
KOJICC, M KBAAPUIMKIIHI,

KaTcropus M — mexaHH4ecKue TPaHCIIOPTHBLIC CPCACTBA, HMCHOINHC HC MCHCEC
YEThIPEX KOJIEC M UCIOJIb3YECMBbIC IJIA IIEPECBO3KU IIACCAKHUPOB,

kareropust N — MeXaHWYeCKUE TPaHCHOPTHBIE CPEIACTBA, HWMEKOIIME HE MEHee
YETBIPEX KOJIEC U MPEAHA3HAYCHHBIC JUIS IEPEBO3KU IPY30B;

kareropus O - npuuens! (BKJIHOYAS TOTYIPULIETHI).

CornacHo OCT P 52051-2003 tpaHcnopTHble cpeacTa kateropuit M, N u O, 0603Hau4eHHbIe cnewu-
anbHbIM cMBonom «C», MOryT ObITb OTHECEHbI K TPAHCTMOPTHLIM CPEACTBaM CMeLManbHOr0 Ha3HaueHns, Ko-
TOpble NpeAHa3HaveHbl AN NacCaXUPCKIX U rPy30BbIX NEPEBO30K, CBA3AHHBIX C BbINMOMHEHNEM CrieLmanbHbIX
(YHKUMIA, ONst KOTOpbIX TpebyeTcs Hanuune cneuynanbHoOro KysoBa M (Mnum) crneumanbHoro obopyaoBaHus.
Hanpumep, 6poHMpOBaHHOE TPAHCMOPTHOE CPEACTBO - TPAHCMOPTHOE CPEeACTBO, OCHALLEHHOe nyneHenpobu-
BaeMoii 6poHeBOM 0BLLMBKOI, NpeAHa3HaYeHHO! NS 3aLyMTbl NEPEBO3NMbIX NACCAXMPOB W / UK rpy30B.

MpUHUMNMANbHO HOBbIN YPOBEHb 3aLUMTbI NEPEBO3VMMOr0 NIMYHOTO COCTaBa WCMONb3YeTcst B NONHONPY-
BOJHOW, BOCbMUKONECHON BpoHMpoBaHHON B0eBON MalLMHe «BymepaHr» ¢ He3aBMCUMOW NOABECKON, CO3Aa-
BaeMOW B BYX BapuaHTax - 6oesas mawwmnHa nexotsbl (BMI1) n 6poHeTpaHcnopTép (BTP) (tabn. 1) [8].

Tabnuua 1
OcHOBHbIe XapakTepucTuku «bymepaHr»
KonecHas dhopmyna 8x8
JKuUNax+aecaHT, ven. 3+8
MMonHbi 6oeBon Bec, BMI/ BTP, T He Gonee 28,6 / 27,6
labapuTHble pasmepbl, MM (4nuHa / wupuHa / Beicota, BMIM / | 8805420 / 3187420/ 3185+20 / 3120+20
BTP)
LOpOXHbIN NPOCBET, MM 475
Paguyc nosoporta, M 13,5
Makc. ckopoCTb, KM/4: MO Locce / Ha nnasy He meHee 100 / He meHee 10
Mpeogoresaemble npenaTcTBuA: nogbem / kocorop / pos, M / | 30°/25° /2,2 /0,6 / nnasaeT npu BonHe-
BEPTUK. CTEHKA, M/ 6poa, M HuM oo 3-x 6an.
3anac xofa (mMakc. no wocce), km / (Ha nnasy), 4 He meHee 800 / He meHee 12
[lBuratenb, Tun, Mapka, MOLLHOCTb ansenbHbi, AM3-780, 750 n.c
lMoasecka HesaBMCMMasi, TOPCUOHHas
[LnHbl 14R20 ¢ BcTaBkamu run flat
JlononHuTenbHbIN SHeproarperaT, MOLHOCTb 8 kBT

«bymepaH - 310 yHU(MLMPOBaHHas nnaTopmMa ¢ KOMMNOHOBOYHOM CXEMOW, B KOTOPOW Bepeam cre-
Ba pacrnornaraeTcs OTAeNeHe ynpaBneHns, Bnepeayn cnpaea - MOTOPHO-TPAHCMUCCUOHHOE OTAENEHNe, B Ce-
peanHe — 60eBoe, a B KOPMOBOM YacTu oTAeneHne aecaHTa [9]. Kpome Toro, MalumHbl cemeicTa «byme-
paHr» Cco3daHbl C MCMOMb30BAHMEM MOAYNBHOrO MPUHLUMMA, 3aKIHOYAKOWErocs B BO3MOXHOCTU U3MEHEHMS
coctaBa obpasua 3a CYET YCTAHOBKM PasnuyHbIX KOMMIEKCOB BOOPYXKEHWS, CUCTEM aKTUBHOW M MaCCUBHOMN
3aLUMTbl, CPELCTB CHXKEHUS 3aMETHOCTU MaLLIMHbBI, KOMMIIEKCOB NOCTaHOBKM nomex 1 ap. (puc. 3) [10].
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~N

Bponerpancnoprep 5TP-K
*OpoHMpOBaHHAsE KOJECHAs WJIM T'yCeHHWYHas 0oeBas MalldHa BBICOKOH HPOXOAUMOCTH,
npefHa3HaYeHHas AJsl TPaHCHOPTHUPOBKH MOTOCTPENKOB (MOTONEXOThI) M WX OTHEBOU
noaJiep Kk B 0oro. Mcronb3yercst Takke Uil pa3Be/IKd, OXPAaHEHHsS M NaTpyJIUpOBAHMS,
CBsi3W; crenuanbHo obopynoBaHHeld BTP — juis gocraBku Ha mone 00si Opyxwus,
0OepUIIAcOB U IPYTHX BOSHHBIX IPY30B, dBaKyallud PaHECHBIX.

J
~\

boesas mammna nexorsl BMII-K
*OpOHHMpOBaHHAsi MalllMHA MOTOCTPEIKOBBIX BOICK (IIEXOThI), MNpeJHA3HAYECHHAS UL
Be/ICHNsI MaHEBPEHHBIX OOEBBIX JACHCTBUIT U TPAHCIIOPTHPOBKU O0HIOB. O0JIaiaeT BHICOKOM
HOJBIDKHOCTBIO, 000PYA0OBaHAa aBTOMAaTHYECKUMH YCTPOHCTBAMH 3aIlUThI JIMYHOTO COCTaBa
OT OPY)KHsI MacCOBOI'O IIOpaXKeHUs, 00ecIeYrBaeT BO3MOXKHOCTh BECTH OTOHb M3 MAallHHEI
O]l IPUKPBITHEM OpOHH AHEM M HOYBIO.

J
~\

MaimHa orHeBoi moJIEPIKKH
*0ocBas MalllMHA OTHEBOW TMOIJICPXKKU TMpeNHA3HAYEHA JUIA YHUUTOXKCHHS YKMBOM CHIIBI,
MOJIABJICHHS TPOTHBOTAHKOBBIX CPEACTB, OOpPHOBI ¢ OpPOHUPOBAHHBLIMH MAIIMHAMH H
HU3KOJIETAMMMH BO3IYLIHBIMH IEIsIMH NpoTHBHHKA. (OCHOBHAs 3a/ada 3aKiI0YaeTcsl B
OOHapY)KEHHU U YHUUTOXKEHUH MAJIOPa3MEPHBIX CKPBITHIX LieJiel, NPEexXe YeM OHU CMOTYT
OTKPBITH OT'OHb. )

~N

CaMOXO0THBIN 3€HUTHO-PAKETHBIN KOMILIEKC
*3eHUTHOE pakeTHoe opyxue (3PO) — cpexcTBa mopakeHHs Pa3IMYHBIX BO3AYIIHBIX (a B
OT/IENBHBIX CITy4asX TaKKe HAa3eMHBIX W HaJBOAHBIX) IIENEH 3CHUTHBIMH YIPABISIEMBIMH
pakeramu (3YP). 3PO BKIIOYaeT 3€HUTHBIC PAKETHBIC KOMIUICKCHI U 3CHUTHBIC PaKETHBIC
CHCTEMBI, a TAK)KE 36HUTHBIC PAKETHO-aPTUIEPUICKIE KOMILIEKCHI.

J
~

CaMOXOTHbBII MUHOMET

*pa3HOBUIHOCTh  CAMOXOJHBIX  APTHUIEPUIICKMX  YCTaHOBOK,  XapaKTepU3YIOIIascs
UCIIONIb30BAaHHMEM MHUHOMETa B KauyecTBE OCHOBHOTO BOOPY)KEHHsS OOEBOW MalInHbI.
KoHCTpyKTUBHO IpeCTaBIIAIOT cO00Il Pa3HOPOIHYIO IPYIITY, BKIIOYAIOIIYI0 KaK HOCUTEIH
POTHBIX WM 0OaTaJbOHHBIX MHUHOMETOB KamuOpa 81-120 MM, Tak u  TsDKENBIE
apTuuIiepuiickue cucteMbl Kamuopom 10 240 MM, a B UCKITIOUUTENBHBIX CITydasx u Ooee. )

~

KOMaH)_'[HO-HITa6HaSI MalIirHa

*IpcaHa3HauCHa JId oOecreueHus YipaBJ€HusA HW CBA3U  OOJDKHOCTHBIM  JIMIIAM
TAKTUYCCKOI'0 YpPOBHSA Ha CTOAHKC U B IABWIKCHHU. MokeT HUCIIOIL30BaTBCSI B COCTaBE
NEPECAOBLIX NOABMKHBIX ITYHKTOB YIIPABJICHUA OICPATUBHOI'O YPOBHH.

J
~\

Mammnaa PXB3
*MallliHA BBICOKOW TMPOXOIMMOCTH, OCHAIICHHAs TpUOOpaMu I  paJualliOHHOM,
XUMHIYECKON W Heceruduaeckod Onomornueckoi pa3Benku. OOecrieunBaeT: BBISABICHUC
3arpsa3HEHUs (3apaXKCHMs) BO3JyXa, MECTHOCTH W OOBEKTOB C OIPEACICHHUEM THIIA
3arpsa3HeHrs (3apaXeHUs) W ypOBHS paguanvi;, oTOOp Mpod TpyHTa, BOABI M Jp. JUIA
aHam3a; 0003HAYCHIE YUACTKOB CIICIIMATHHBEIMI 3HAKAMH; TIepenavqy HH(pOpMAaITiH. )

~N

BPOM - OpoHmpoBaHHas peMOHTHO-3BaKyal[MOHHAsT MaIlIMHA
*.OCHOBHOE HAa3HAUCHHWE - TEXHUYECKOe OOCITyXHMBaHHE, PEMOHT HEHWCIPAaBHBIX W
TIOBPEXIEHHBIX WM 3BaKyallMs 3acTpSABIINX WM MOBPEXKIEHHBIX TAHKOB, OPOHEBBIX
tparcnoptepos (BTP), BMIL, EMJI, CAY u ToMy omo0HOe, B TOM YHCIIe — U B YCIIOBHAX
OTHEBOT'0 MPOTUBOAEHCTBUS NpoTUBHKKA. [TomMrmo 3Toro, BPOM B cocrosiHnm obecreunTs
HEOOXOIMMBIH PEMOHT M TEXHUYECKOE 00CITy)KHBAaHHE B MOJIEBBIX YCIOBHSIX.

J
~\

BponnpoBaHHast MEANIIMHCKAS MaIINHA

*00ecreunBaeT 3alUTy PaHEHBIX W OOJBHBIX OT MYJb, OCKOJIKOB M MOPAXXKAIOMUX (pakTOpoB
OPY)KHS MacCOBOI'O MOPaXEHHS. B 3aBUCHMOCTH OT KOMIUIGKTAIMM MOXET OBITh
TpeAHa3HaueHa. U PO3BICKA M HBAKyallMM PAHEHBIX C IMOJS 0Os; MEIUIMHCKUM ITYHKTOM
BOMHCKOTO TIOJ[pA3/IeTICHNs]; TOBIKHON/MOOMIBHOM IIepeBA30YHO (OKa3aHHe IepBOi
TIOMOIIH, KBUTN(HUIMPOBAHHONW METUIIMHCKON MOMOIIM B COKpPAIIEHHOM 00BEME). )

Puc. 3. CneunanbHble MalMHbI Ha YHU(DULIMPOBAHHOW MEXBUAOBOW KONecHon nnatgopme
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3a OCHOBY NPUMEM «AEPEBO Lienen» MOAYIbHOTO CyAoCTPOeHNs, cocTaBneHHoe AJl. BacunbesbiM [3]
W pa3genieHHoe Ha YacTu Mo XapakTepy Lienemn Ha KaxaoM ypoBHe «aepesar (puc. 4).

e - ompegenier
HAHOHATEHEIE HHTEPECH CTPAHEL

obecTedenne TPeOORARHE 0O0POHE! CTPAHEL ‘

HEIFPE.E:]EHHZ - OCHOBHEIE
00/I2CTH 0OOPOHHEIN HHTEDECOE

TPaHCIIOPTHEIE CPEACTEA CIIEUHAIEHOIO Ha3HAYCHHA ‘

Konmenuuu -  TakTHZeckme
337a9H. KOTOpEIe HE0OXOZHMO
- MOAYTBHOE
pemmTE  A1d  obecredeHns -
HANpPaBIeHHd
IIpobnemer - HaVUHEIE
p MaTEPHAIEHO-
npo0aeMEl,  BLITEKAIOIHE  H3 . TROpHA MOZYIEHOIO -
duaEgecKoe/ MOpaTEHOE YCTApEEaHHE TexHHTecKad Daa, YIpaBIeHHE
HayIHO-TIPHKTATHOTO XapaKkTepa MAITHHOCTPOEHHA
i ¢HHAHCHpOEaHNE
HCCIeAyeMoro 00BeRTa
Obmactn - TeopeTHdeckas u
TIpaKTHYeCKas obmacTa Teopua MozyIsHOTO Textomoras Oprannsauns N Vnpasnenne Vopaenenue | Vopasnenue
HCCTEIOBAHHMA T4 PEeATHIATIHE POEKTHPOBAHHA/KOHCTPYHPOBAHHA : TIPOH3BOACTBA : TPOH3EOACTEOM buHasCaMH 3aTacaMH
TIpoOIEMEL.
DYHKIHOHATEHEIE CHCTEMBI —
CHCTEMEL cIporo
VHENHOHAIEHOrO HaIHAYEHHS, . TIpoextuporanne Ha
- OcHoBHEle MapaMeTps! 417 MOAYTEHOH
HYAJAROIHecT B PaspaboTke HiIH MocTDoREH OCHOBE MOYIEHOTO Buas! npoHzE0IcTER
COEEPIIEHCTEORAHAN s P TPHHIHENA
HCCIET0BAHHA KOKI0H OTASTLHO
E34T0H 00MACTH
Co3gaHie HOBBIX
3ajam  —  QYHKIHOHATEHEIR -
- Pazpabotra cacTeMEL TEeXHOMOTHIECKAX
335d9H, HA PDENIeHHE KOTODPBIX Onpegenenne
- 3IEMEHTOE MOZY/Ib- [IPOLECCOE H
pasdHBaeTca jvacly cocTasa
3IEMEHTOR COEEpIIEHCTEOBAHHE
byHKIHOEATEHAL CHCTEMA
CTapBIX
Coz1anHe HOBOTO
000pYAOBAHHA
Texuuaeckue PDa3padoTky
(pemenns) —  TexHHYecKHe Pazpabotka Pazpabotra MeToguk Mexanuzanus 1
TIpopaboTEH, NOCTAEIAMHE TapaMeTPHIEcKHR KOMILISKTOEZHHS H3 ABTOMATH3AUHE
HAYIHO-TEXHHTECKOE pAfoE MOAYTb-37TeMeHTOR TIPOH3BOACTBA
EOILIOIIEHHE 33539

Padoter — gerammzaums kaxdoR
23ja4M B paspese  HaydHO-
HCCTeA0BATENbCKEX H  OMEITHO-

KOHCTPVKTOPCKHX PaboT
Puc. 4. «[lepeBo uenen» MoaynbHbIX TPAHCNOPTHLIX CPEACTB

PaccmaTpuBaemMas cucTeMa SIBNSIETCS YCEYEHHOM, Tak Kak 3adaqn 00ecneynBaroT peLleHne TONbKO
O[HOV NpoBnembl — MOAYNLHOTO MOCTPOEHMs! TPAHCMOPTHOMO CPEACTBA CreuuanbHoOro HasHadeHus. Cambilil
BEPXHMIA YPOBEHb (hOpMUPYET LieNb. Y1Cno anemMeHTOoB Npu nepexode OT YPOBHS K YPOBHIO YBENWNYMBAETCS.
COBOKYMHOCTb 3NEMEHTOB HIMKHEro YpOBHS NMpefCcTaBnsieT BCe Hay4YHO-MCCeaoBaTenbCkMe M OMbITHO-
KOHCTPYKTOPCKIe paboThl 1 pa3paboTki, BbINONHEHWE KOTOPbIX aBTOMATUYeCKV NPUBEAET K peanusaumum Kax-
[0T0 BbILLIECTOSLLEro YpoBHS 1 0becneunT AoCTuxeHne Lenu. [anbHeilwas oueHka anemMeHToB u 0bpaboTka
NHOPMaLMKM SBRSIOTCS OCHOBOI ANt COCTABNEHMs! AONTOCPOYHbIX MaHOB. M3 paccMOTPEHUst MOXHO MCKITHO-
YNTb BCE, YTO B JOCTATOUHOI Mepe 06ecneyeHo NPOMbILLINEHHOCTLI U HaYKOM.

[ns nanbHemwWero pacCMOTPEHMs! BO3MOXHOCTM U3MEHEHNS KOHCTPYKUMK «BymepaHr» npoBeaem aHa-
N3 NyTen Co3aaHNs Moaynen, Kak KOHCTPYKTUBHBIX, Tak U (OYHKUMOHAMbHBIX, T.K. MOAYNbHOE NPOEKTUPOBa-
HWe npeanonaraeT WX Hanuuve.

lMpoekTupoBaHne Habopa KM n ®M moxeT ObiTb OCYLLECTBIEHO:
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Ha OCHOBE YHH(UKAIUU: O0II1E, OTMHAKOBBIE U XOPOIIIO 3apPEKOMEH I0BABIIKE CeOs
3JIEMEHThl MOXKHO paccMaTpuBaTh KakK MOAYJAM W BBOJAUTH ISl JaJbHEWIIIETO
WCIIOJIb30BaHUS B HOBBIX KOHCTPYKIIHUSIX;

Ha OCHOBC TCOPHHM IPHUEMCTBCHHOCTH C CO6J'IIOI[CHI/ICM IPUHOUIIOB. €IWHCTBA
HU3MECHAECMOCTH M IIOBTOPSAEMOCTH DJJICMCHTOB IIPOHU3BOIACTBA, 00513aTeTLHOCTH
yucTa I[OCTI/I)KGHI/Iﬁ HayKH, TCXHHUKH u IIPOU3BOICTBA, ONTUMAJILHOM
IIPUEMCTBCHHOCTH M. B3AUMO3aMCHACMOCTH DJICMCHTOB IIPOM3BOJACTBA,

Ha OCHOBC (bYHKIlI/IOHaJIBHO-CTOHMOCTHOI‘O aHaJIn3a. MOBBLILNICHUS 3(1)(1)€KTI/IBHOCTI/I
HCIIOJIb30BAHHUA MAaTCPHUAJIBHBIX U TPYAOBLIX PCCYPCOB.

AHanus MeTodoB nokasas, YTo AN pa3paboTKM KOHCTPYKTMBHBIX M (OYHKLMOHAMBHBIX MOAYNen ans
TPAHCMOPTHBLIX CPEACTB CreuuanbHOr0 HasHayeHust fyylle BCEro MOXET MOAOAT KOMMMEKCHbIA MNOAXOf,
BKIIOYAOLLMIA dNeMEHTbI BCEX METOA0B, YTO NO3BONMT 06ecneynTb Bbicokoe kavecTso MK n OK.

[MpuHUMas BO BHUMaHWE akTyanbHOCTb MCCIIEAYEMOro BOMpPoca NPUMEHEHUs MOAYSIbHOMO MPUHLMNA,
BO3HWKaeT HeOOX0AMMOCTb JarnbHENLWEro U3y4YeHnst kak OTEHYECTBEHHOTO, Tak 1 3apybeXHOr0 OMbITa KOHCTPY-
MPOBaHMS TPAHCMOPTHBIX CPEACTB C MOAYbHLIM NOAXOAO0M.
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MHTEPAKTMBHAA CPELIA 1A U3YYEHUA
[IPOLIECCOB KOMMYTALIMW B CETAX

[IMUTPIOKOB AJIEKCEV BUKTOPOBHY,
XALIYKOBA AJIENTANA U3MAWMOBHA,
Y1bUCOB ANIEKCAH/IP MAKCHMOBIY

CTYAEHTbI
®IrAQY BO «CeBepo-KaBkasckui theaepanbHblil yHUBEPCUTET»

HayuHb1ii pykogodumens: BpamyeHko Hamanbs FOpbegHa
K.¢b.-M.H., douyeHm
@Irb0Y BO «Cesepo-Kaskasckuli hedepanbHbili yHusepcumemy

AHHOTaLWMA: B 3TOI CTATbe ONUCHIBAKOTCA HEKOTOPLIE 3 BO3MOXHbIX PELLEHMIA ANS MOBbILLEHUS 3)(EKTNB-
HOCTW W3yYeHNsi MPOLECCOB B 06M1acTM KOMMYyHUKaLMi. SdEKTUBHOCTL JOCTUrAETCS 3a CYET CO3AaHMUS W
NPUMEHEHUs He06X0AMMOrO NPOrPaMMHOT0 0GecneYeHusl, NO3BONSIOLLETO MMUTIPOBATL JIOrMYECKUe NpoLiec-
Cbl, NPOVCXOASLLME NPY NepeHanpaBrneHnn HAOPMaLMOHHbIX NOTOKOB B CETU (KOMMyTaLuu). B cTaTbe pac-
CMOTpPeHa BO3MOXHOCTb CO3[jaHWsi NOTMYECKOA MOAENM KOMMYyTaTopa, KoTopasi N03BOMSeT NokasaTb BHYT-
PEHHWE MPOLIECCHI, NPOUCXOASLME B KOMMYTATOPE MPU PeLleHnr npobnembl NepekmnioyeHus. MpueegeHbl
BOMPOCHI M MOCNEeA0BATENBHOCTb UX MaiiHUHIa, KOTopble ByayT AOCTYNHbI MPW MCTONb30BaHUM pa3paboTaH-
Hoit nporpammbl. OnpeeneHa obluas hopma UX CoaepkaHms.

KnioueBble croBa: cetb Ethernet, kommyTtaTop, switch, uMMTaLMOHHOE MoLenMpoBaHUe, NPOrpamMMHOe
CPEACTBO, MOAENNpOBaHYE.

INTERACTIVE ENVIRONMENT FOR STUDYING SWITCHING PROCESSES IN NETWORKS

Abstract:This article describes some of the possible solutions to improve the effectiveness of the study of
processes in the field of communications. Efficiency is achieved by creating and using the necessary software
that allows you to simulate the logical processes that occur when redirecting information flows in the network
(switching). The article considers the possibility of creating a logical model of the switch, which allows you to
show the internal processes occurring in the switch when solving the switching problem. The questions and
the sequence of their mining are given, which will be available when using the developed program. The gen-
eral form of their content is determined.

Keywords: Ethernet network, switch, switch, simulation, software, simulation.

B HacTosiLee Bpems cyliecTByeT 60MbLIOe KONMYECTBO NpeanaraeMoro nporpamMHoro obecneyeHms
(NMO) ans peanu3aumn pasHOobpasHbIX pacyeToB MO CETEBbIM NPOEKTAM M MOLENMPOBaHWO ceTen. B npe -
CTaBIEHHON CTaTbe OTpaxeHa pa3paboTka NPOrpamMMHOM0 MPOAYKTa, HanpaBIEHHOMO Ha MOSICHEHWE Mexa-
HW3MOB 1 NOTUKW paboTbl KOMMYTaLMOHHOrO obopypoBaHus. Mpegnaraemoe nporpammHoe obecneyeHue
(MO) B Npouecce NPUMEHEHMS MO3BONMIO 3HAYNUTENBHO MOBLICUTH 3MEKTUBHOCTD U3YUYEHWNS TENEKOMMYH U-
KaLMOHHbIX NPOLECCOB.

Tak, B pabote [1, . 146] yxe paccmaTpuBanoch Co3aaHue TUNOBOro NpoaykTa. Ero HenocpeacTBeHHoe
NPUMEHEHWE Ha NPaKTUKE MO3BOMANIO NOMYYNTb HEAOCTATOYHbIE 3HAHWS MO paccMaTpMBaEMOMN TeMaTuKe.

OfHNMM M3 3HAYMMbIX BOMPOCOB A1 MOHUMAHKS M NIOTUYECKOr0 BOCNPUATUS SBRAKOTCS NPOLIECCHI, NPO-

IX MEXIYHAPO/HbIM HAYYHO-WCCIEOBATENbCKNI KOHKYPC | MLHC HAYKA W POCBELLIEHMEY




MO0/ YYEHDI

nexogswume B kommytatopax Ethernet npu pelwennn 3agaum nepeHanpasneHns MHPOPMaLMOHHBIX MOTOKOB B
cetn (kommyTaumm). OgHaAKo OT UX NOHUMAHWUS CYLLECTBEHHO 3aBUCUT AarnbHeuLlee BOCIPUSTUE MHOTWX OCO-
BeHHocTelt paboTbl ceTn. MoaToMy 0BbsicHMMa HEOHXOAMMOCTL pa3paboTki Takoro nporpamMmmHoro obecne-
4eHns, KOoTopoe no3sonumno Obl HArMsAAHO NokasaTb NPOLECCHI, NpOTEKaloWwe B KOMMYTaTOpe B pasfinyHoe
Bpems ero paboTbl, HaYMHas OT MOMEHTa OXMAAHWA Kagpa C MHGopMaLMern Ha BXOGHOM MopTy A0 OTnpasre-
HWS ero B afpec CreaytoLLero CETeBoro yana.

PaspabatbiBaemoe 10 sBnseTcs aHanorvyHbIM NO CTPYKTYpe mporpamme, paccmaTtpusaemon B [1,
146], n N03BONSET peann3oBbIBaThb CeaytLme YHKLUNN:

— TECTUPOBAHME N aBTOMATUYECKYH) OLLEHKY pe3ynbTaTos;

— CO3/aHue CXembl CETU, YCTAHOBINEHHON 3aaHnem;

— onpegeneHne HeobxoanMOoN MHGopMaLUK AN NOAKMKYEHHBIX YCTPOMCTB;

— 0ByyeHue KOMMyTaTOpa (3anofHeHe Tabnuy kKoMmyTauum);

— MOZenupoBaHue nepeaayn MHGopMaLmm Mexay y3namm ceTu;

— HaCTPOWKy BUPTYyaribHbIX fokanbHbix ceTen VLAN;

— MoaenupoBaHme paboTbl ceTit ¢ HAacTPoeHHbIMM VLAN;

— NPOBEPKY NPaBUILHOCTM BbINOSTHAEMbIX 3a4aHi;

— WH(OPMALMOHHYO NOAAEPKKY MPOBOANMON paboTh;

— (hopMupoBaHue oT4yeTa 0 paboTe.

TecTupoBaHue NPOrpaMMHOrO CPEACTBa OPraHM30BaHO B CTaHAAPTHOM BUAE C BO3MOXHOCTHIO U3Me-
HEHWS KPUTEPUEB OLIEHKM, TaK KaK B PasfNyHbIX CUTYaUMsSIX JaHHOE TeCTUPOBaHME UMEET pasHylo CTeneHb
BaXHOCTU. Tak, Ha paboyen naHenn MO NPOAEMOHCTPUPOBAHBI TPU COEAMHEHHBIX Mexay coboN KOMMyTaTO-
pa. ogknoyeHre yYCTPOMCTB NPOW3BOAMTCS MONMb30BaTeneM U3 BbiNagatowero cnucka Mexo. OBwmin Bua
naHenu npeacTaBneH Ha puc. 1.

Mepeong

Puc. 1. 06wmit BUA pa60~|_el7| naenu nporpammb|

CocTosiH/e NOpTOB NOACBEYMBAETCS NMPU HABELEHWW Ha HUX ykasaTeneM rpatmyeckoro MaHunynsaTo-
pa. Onpenenexue HeobxoaMMON WHGOPMALMK NOAKMOYEHHBIX YCTPOUCTB npeaycMatpusaet Boibop MAC
agpeca. Takke opraHuM30BaH KOHCTPYKTOP A/ OTNPaBKK MHGopMaLW No COOTBETCTBYIOLLEMY afpecy Apyrix
YCTPOWCTB. B HEM ONpeaensoTca KONMYeCTBO NOSeN, UX ASIMHA U copepxaHue [2, ¢. 56]. Tekyliee cocTosiHMe
KOMMyTaTopa ONpeaenseTca codepxaHuem 3anucen B Tabnuue kommyTauwu. B nporpamme Ans Kaxgoro
KOMMyTaTopa peanu3oBaHa BO3MOXHOCTb Bbl30Ba (hopMbl C Tabnuuei kommyTauun. ObLwmin Bug aton Tab-
NULbI NpeaCcTaBeH Ha puc. 2.

Kpome ToOro, nporpamma no3sonseT Ha OAHOM W3 CriedytoLmx hopmM OCyLLecTBNATL obaBneHue 3anu-
cu. B gaHHom none gobaeneHns Heobxoammo BbIOpaTh M3 BbiMagatowmx cnmckoB Tpebyemble 3anucu. Mpu
HaxaTun Ha kHonky «[obaBuTb» 3annch byneT BBeaeHa B Tabnuuy kommyTtauun. Takum obpasom, mogenu-
poBaHue nepegayn HGopMaLmm HaunHaeTcs ¢ hopMbl YCTPOMCTBA.

lMporpamma hopmMupyeT CTPYKTYpY U copepxanue kagpa Ethernet. [Ina atoro Heobxoammo BbIGpaTh
KOMWMYECTBO MOMEN W UX AUHY, a Takke NPOU3BECTU 3anofHEHWe YKa3aHHbIX noneit. lMocne Toro, kak kagp
CopMMpOBaH, HaxuMaeTcs kHonka «OTNpaBuTby 1 Kagp OTNPaBRSETCS Ha BXOA COOTBETCTBYHOLLErO nopTa
kommyTaTopa. [ins u3bexanus owmnbok npu 3anofiHeHUM MoMnen Kagpa MCnonb3ylTes Nons ¢ aBTo3anornHe-
HWeM nons u3 BbinagatoLero cnucka. OBbLmMin BuA hopMbl NPeACTaBneH Ha puc. 3.
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Puc. 2. O6wuin BuA Tabnuubl KOMMyTaLum

Woc Addeess v | Basigure MAL addnss worpoicea
FOOIMOOBaE KADN

Mpewtigns  w |NHC v |[FOEE-T8-14CT1 v || tins v | dnera /ron v | llwens v |Komp coet v Ommgaeurs |
e

Puc. 3. tDo-pma CeTeBOro yCTpOMCTBa

[Mpu1 KOPPEKTHOM 3arONHEHMM OTpaxaeTcs Tabnuua kKoMmyTauum u hopMa ¢ MOAENbIO BHYTPEHHEN pa-
BoTbl komMmyTaTopa. CoOTBETCTBYHOWAS PopMa NpuBeaeHa Ha puc. 4.

CpepactBamu npefcTaBneHHon ¢opMbl (puc. 4), Npou3BOAMTCS MO3TanHOEe NPOABMKEHME Kagpa OT
BXOZHOTrO NopTa B HanpaBneHun BbIXOAHOro. locrne Toro Kak kagp nonagaeT Ha BbIXOLHOW NOPT, BbIBOAUTCS
nMbo KOMMyTaUMOHHAs MaTpuua criefylowero kommytatopa, IMbo OKOHEYHOe CeTeBOe YCTPOWCTBO [3, C.
259]. AHanornyHbim 06pa3oM nporpammHoe obecrneyeHne No3BONSET OCYLECTBAATL MOAENMPOBaHWE nepe-
[la4M KafpoB C Y4eTOM HacTpOeHHbIX BUpTYanbHbIx cetei VLAN. [Mpu aToM, BCe AEUCTBUS NOMb3oBaTens oT-
CNEeXWBAIOTCA W OLEHWBAKTCA MOAYNEM aBTOMATUYECKOM OLEHKM. VIH(bopMaLMOHHOe CONPOBOXAEHWE W BUA
npeacTaBnsemblxX rpauyeckux MaTepuanos NPUMBNMKEH K peanbHOMY 1 OTpaXaeT npoLecc UMUTALMOHHOTO
MOZENMPOBaHKS. ITO NO3BONSET YNYYLWNTL BOCNPUATUE 0COOEHHOCTEN paboThbl KOMMYTaTOPA.

Naeaase ragp

V'I:»u(qu e MY < DD NATEF « KO TD-ANOCAT « L laswa /e o | [lwensn » Xorp opes =

K OnmagT MO0 SARTTNGY € oMy AP0 |
1 S e

Puc. 4. Dopma ¢ npeacTaBneHnemM KOMMyTaLUOHHON MaTpULbI

Takum 06pa3om, MOXHO caenatb BbIBOA O TOM, YTO C TOYKA 3PEHWUS aBTOHOMHOCTW, MPOrpamMMHbIN
NpoaykT cnocobeH pabotaTb 6€3 MCMONb30BaHWS AONOMHMTENBHOTO MPOrpaMMHOM0 0becneyeHmns, ogHako
ANs COXpaHeHus pesynbTatoB TpebyeTcs opmupoBaHMe oTyeTa. [JaHHbIi OTYET peanusyeTcs B cpefe
Microsoft Excel n copepxut nHchopmMaLmio 0 BbINONHEHHOM TECTOBOM 3afaHuK, BbINONHEHHbIX pedynbTaTax 1
owwmbkax, AonyLEHHbIX NpK UX BbiNONHeHUN. Pa3pabaTbiBaemoe nporpaMmHoe obecneyeHne yHKLMOHUPY-
€T NnoA ynpaeneHnem onepaumoHHon cuctemsl Windows sepcuin 7/8/10.
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YIK672.1

MCCNENOBAHME NMPOYHOCTHDIX CBOUCTB
CbIPbIX OKATBILLEW

bAKWPOB CAKEH KENECBAEBWY,
HAPUHBAEB TUMYP XAMUAYIINA YITIW

MarucTpaHThl
CTUHUTY «MUCKC»

HayuHb1ii pykosodumens: Tumogheesa AHHa CmeghaHo8Ha

K.m.H., hpogheccop kachedpbi Memarnypauu U MemarniosedeHus

um. C.I1. Yeaposo,

Cmapoockonbckuli mexHonoauyeckut uHemumym um. A.A. Yeaposa (¢punuan),
HayuoHanbHo20 uccnedogamenbcko2o mexHonoauyeckoeo yHueepcumema «MUCUCy,
P®, 2. Cmapsili Ockon

AHHoTaums. B cTaTtbe NnpeacTaBrieHo MnoJiy4eHne Xenes3opyaHblX oKaTblILWei, UX BRAXHOCTH 1 NMPOYHOCTHbIX
CBOMCTB CbIPbIX U BbICYLUEHHbIX okaTblweit. BoiscHunu, Yto NPOYHOCTb okaTbllwen Ha yoap ond HebobLKX
oKaTblllen Bbllle, a cxatue NPOYHOCTb MUX MEHbLLE. Yem 6Gonblue pa3Mmep Okatbilla, TeEM MeEHbLUE 6y,ueT
yaapHada Npo4HOCTb U BornbLue Ha cxatue.

KntoyeBble cnoBa: okaTblLLK, NMPOYHOCTb Ha CXaTune, NPO4YHOCTb Ha yaap, KOMKYEMOCTb, BbIXOA pa60qero
Krnacca.

INVESTIGATION OF THE STRENGTH PROPERTIES OF RAW PELLETS

Bakirov Saken,
Narinbaev Timur

Scientific adviser: Anna Timofeeva

Adstract: The article presents the production of iron ore pellets, their moisture content and strength properties
of raw and dried pellets. It was found out that the impact strength of pellets for small pellets is higher, and their
compression strength is less. The larger the size of the pellet, the lower the impact strength and more com-
pressive strength.

Key words: pellets, compressive strength, impact strength, lumpiness, output of the working class.

OGopynoBaHue: LUMXTa AN OKaTbILLEA, OKOMKOBaTESb, YCTPOCTBO A1 OnpefeneHns NPOYHOCTH Chl-
pbix okaTbiwen, neub «CHOJy, eMKOCTM NS CYLLKW OKaTbILIEN, BEChI, TMAPaABMMYECKUN Npecc, Npubop «3An-
BM3» A1 ONpeAeneHmns BNaXHOCTU, WTaHTeHLMPKY b, cuTa nabopaTtopHble.

[Tony4eHue cbipbix KOHOUYUOHHBIX OKambIwed.

1. OkaTbiwu npou3Bogunu Ha GapabaHHOM okomkoBaTene. Ho npexae Heobxogumo onpepenuTb
BMaXHOCTb KOHUEHTpaTa. CornacHo WHCTPYKUMW ucnonb3oBaHus npubopa ««AfBU3-2Cx» [1] 6bina onpege-
IeHa BNaXHOCTb KOHLEHTpaTa.

[ins onpeaenexns BNaXHOCTW ucnonbayeTcst aHanuaaTop B «JJIBU3-2C», nepen pabotoit Heobxoau-
MO npeaBapuTensHO NPorpeTs (puc.1).
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Puc. 1. Uameputenb BnaxHoctyn «JIBU3-2C»

[anee onpegensiem Heobxoaumyto maccy nioca 1 BeHTOHWUTA, U BCE TLATEeNbHO NEpeMELLMBAEM.
PesynbTaTbl M3MepeHWn NpeacTaBneHsl B Tabauue 1.

Tabnuua 1
Maccbl KOMNOHEHTOB WKXThI
Macca KoHUeHTpaTta, I 1000
Macca cszytowiero (0,6% OT Macchl KOHUeHTpaTa), 6
Macca cocyfa ¢ Boow [0 Hayana onblTa, r 790,5
Macca cocyga ¢ Bogomn nocne onbita, r 689,6

Mocne nepemelunBaHns CMecb HeOOXOAMMO NPOTEPETL CKBO3b CUTO C AYerkamn 1 MM 1 AaTb OTCTO-
ATbCA cMecy 20 MUHYT, 3aKPbIB LUMXTY ANS YMEHbLUEHUS UCTIapEHs.

[anee B3sTb npubnuantensHo 150 r WwKXTbI M BbICbINaTL B paboTaloLLMin OKOMKOBATENb, MpU 3TOM 3a-
METUTb Bpemsi (puc. 2).

Puc. 2. bapabaHHbIi 0KOMKOBaTenb

Mpu BpawyeHun bapabaHa Heobxoaumo Ha LUMXTY pa3bpbl3rnBaTb BOAY, KOTOPYKO HYXHO Y4eCTb U A0-
6aBnss NOCTENEHHO BCHO LLINXTY B OKOMKOBATENb, NPy 3TOM 0bLLee BpeMst HAXOXKAEHUS COCTaBUIO Npubnm3u-
TenbHO 20 MuHYT. Bee okaTbiwm 6binv pasgeneHsl no 3 knaccam (-10mm, +10-14mMm 1 +14-16 Mm) ¢ nomo-
Wwpto cut (puc. 3) [2].
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)/

Puc. 3. PasgeneHuns okaTbiwwen no Knaccam

PesynbTat nony4eHus okatbllwei npeacTasneH B Tabnuue 2.

Tabnuua 2
Pe3ynbTatbl nony4YeHuns okarbiwein
Knaccbl macca B rpammax BbIxod, %
+16 165,7 23,86
-16+14 194 27,9
—14+11 2174 31,3
-11+8 76,8 11
-8 40,4 58
BCEro 694,3 100,0

Pabouve okatbilum —3TO OKaTbllKM Knacca +8-16mMM. Bbixog rogHoro Kknacca COCTaBWA:
27,9+31,3+11=70,2 %.

B utore 6bina namepeHa BnaxHOCTb OkaTbILla M oka3anoch 9 % W KOMKYEMOCTb LUMXTbl KOTOPYIO onpe-
[enunu no opmyne:

K= (Moe/(Mwt+W))-100 %
K= (968/(1000+ 80,5))-100=89,59 %
B) BbIxog paboyero knacca Hantv no opmyne:
Bp.K. = (Mp.K/(MLu + W)) 100 %
Bo.x = (694,3/(1000 + 80,5))-100 = 64,26 %

KomkyemocTb no pacyetam Bbilwna 89,59%, Bbixoa paboyero knacca 64,26%.

OnpedeneHue NpoOYHOCMHbIX XapaKmepucmuk okambiwel

[ns atoro otobpanu no 5 okaTbILLEN KaXOO0ro Knacca, B3BECUIM MACCy Kaxaoro okaThlla W 3aHecuTe
AaHHble B Tabnuuy 3.

Tabnuua 3
Macchi okaTbiwwein Ha cOpoC 1 Ha cxaTue, I
m - [poYHOCTL Ha cOpoc m - [IpOYHOCTL Ha CxaTue
+8-11 +11-14 +14-16 +8-11 +11-14 +14-16
1 2,3 5,1 75 2,1 49 57
2 |21 4 7,8 1,8 51 48
3 122 3,6 55 2,6 4,2 6,5
4 |2 54 6,4 1,9 4,6 6,2
5 1,8 3,3 7.2 1,7 39 55

[MpoyHOCTb Ha cOpacbiBaHME ChipbIX OKaTbILIEH XapaKTEPU3yeTCs KONMYECTBOM NaaeHuil ¢ BbicoTbl 500
MM [0 NOSIBNEHNS TPELWWH Ha okaTbie. Kaxablit M3 okaTbilweil copacbiBani C NONOYKM HA PE3NHOBYHO NIUTKY
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HECKOSbKO pa3 [0 NOSBNEHNS TPELLMHDI.
[MpoyHOCTb Ha cxatue (X) B Kr/okaTbll ONPeAensnu Ha creuuarnibHOM YCTPOWCTBE U BbIYUCHIANK MO

(hopmyre:

o Ty X1

n
roe Xi — nokasarenb NPOYHOCTU Ha CxaTue OfHOro okaTbiwwa, H (kr);
N — KONIMYECTBO OKaTbILIEN, LUIT.
_Xim Xi
=
roe Xi — nokasarenb NPOYHOCTU Ha CxaTue O4HOro okaTbiwwa, H (kr);
S — ceyeHne okaTbllen Kaxaon pakuun onpeaenum no CpeaHeMy OuaMeTpy okaTbilei cooTBeT-
CTBYHOLLE (PpaKLmm, MM2,
CeyeHne okaTblllen
COOTBETCTBYHOLLEN (paKLmm:
S (8um) = 3,14+ (8/2)2=50,24 mm?
S (+8-10) = 3,14+ (9/2)?=63,585 mm?
S +10-12) = 3,14~ (11/2)2=94,985 mm?
S (#1214 = 3,14+ (13/2)2=132,665 mMm?2
S (+14-16) = 3,14+ (15/2)2=176,625 mm?2
S (16 = 3,14+ (16/2)2=200,96 Mm?
CpenHeB3BeLLEHHbIN AnaMeTp rogHoro krnacca okaTbilent: Depsss=1/(D (xi/di)
Depase = 1/((0,058/8)+(0,11/10)+(0,313/12)+(0,279/14))=15,53 Mm
Paccuntaem cpegHee 3HavyeHne NpOYHOCTY OKaTbILLEN FOAHbIX (hpakLWid Ha cxaTue:
o) +0,” +03° 562+ 650+ 770

onpegennm  no cpegHemy  OuaMmeTpy oKaTblLLen

Kaxgon  dopakumm

Op = " 3 = 660,7 r/ok
Tabnuua 4
CWTOBbIN COCTaB ChIPbIX OKaTbILWEN U UX NPOY. XapaKTePUCTUKN
Bbixon MPOYHOCTb
0bwmn Pabouyne okaTbILLm Ha cxatune Ha yoap
Knaccmm | Ceu, Mm2 CDEIHEe
Ok,r | Ok % Ok, 1 Ok % r/ok r’mm2 | pas pel
pas/oKk | pas/mm?
10 63,585 194 27,9 562 8,83 5 3 0,0471
12 94,985 6943 | 100 217 4 31,3 650 6,84 5 2 0,021
14 132,665 ’ 76,8 11 770 58 5 2 0,015
16 176,625 40 4 58
Cpepesss 15,56
dmm
[MpoyH. 660.7 9
cpeaH ’

BbiBoa: Mo pacyeTam BbISCHUIOCh, YTO OKaTbILUM MEHBLUErO pa3Mepa UMEOT MEHbLLYIO MPOYHOCTb Ha
cxaTue, Ho Ha yaap 60nbluyto. OTO CBA3AHO C TEM, YTO YTO NPY YBENWYEHUN NIOLIAAN CEYEHUS OKaTblwa
yBENUUMBAETCA NNoLab KOHTaKTa 1 uaet bonee nyJluee pacnpeseneHne SHepruu, a Ha yaap npy ysenuye-
HWW pa3Mepa 1 B TOM Y1CIe W MacChbl YBENMYMBAETCS SHEPTUS yaapa Npy CTOMKHOBEHWM C NOBEPXHOCTHIO W
OHa CHWXaeTCs.

K npumepy, Ha cxatve mexay knaccom 10 u 12 yeenuuunack Ha 14 % u mexay 12 n 14 Ha 16 %, a
mexay 10 n 14 Ha 28 %. Ha yaap mexay knaccom 10 n 12 ysenuuunacs Ha 33 %.
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[IPOBNIEMbI MEAWLIMHCKWX OCMOTPOB
PABOTHWKOB CENTbCKOI0 X03AUCTBA

EPMI/0BA BEPOHWKA AH[IPEEBHA,
KPHOKOBA H/IUA AIEKCAHIIPOBHA,
CADOHOBA KAPMHA IEHUCOBHA,
LINMANOBA CBETNAHA CEPTEEBHA

CTYLEHTHI,
denepanbHoe rocyaapcTBeHHoe 0bpa3oBaTenisHoe yUpexaeHne Bbiclero obpasosaHus Poccunckui
rocyfapcTBeHHbIN arpapHbi yHuBepeuteT — MCXA umenn KA. Tumupsizesa

Hayunbil pykogodumens LLlupokoe FOpuli AnekcaHdpoeud,
0.m.H., npogbeccop, PedeparnbHoe 20cydapcmeeHHoe 06pa308amerbHOE yYpeXAeHUe 8bICLLIE20
obpa3sosaHus Pocculickuli 2ocydapcmeeHHb Il azpapHbit yHusepcumem — MCXA umeru K.A. Tumupsisesa.

AHHOTaUMA: MeTOAMKa MCCNEeaoBaHUs MOCTPOEHa Ha aHanu3e Hanuuust (hakTopoB BPeAHOCTM Ha paboumx
MecTax pabOTHUKOB CEMnbCKOro X03ancTea, 06OBLLEHNIN MaTepUanoB UCCNenoBaHuii BIIMSHUS 3TUX (DaKTOpOB
Ha 300pPOBbe PABOTHUKOB 1 aHanu3e npobriem, UMEKLLMX MECTO NPY NPOBEAEHNI MEANLMHCKIX OCMOTPOB.
KnioueBble cnoBa: npodeccuoHanbHble 3ab0neBaHMsi, CenbCkoe XO3ANCTBO, (hakTopbl BPEAHOCTH,
3(h(heKTUBHOCTb MEMLIMHCKIX OCMOTPOB, OLIEHKa CBA3M C PaGoTOMA.

RESULTS OF STUDYING THE PROBLEMS OF MEDICAL EXAMINATIONS OF AGRICULTURAL
WORKERS

Ermilova Veronika Andreevna,
Kryukova Yulia Alexandrovna,

Safonova Karina Denisovna,
Shipilova Svetlana Sergeevna,

Scientific supervisor Shirokov Yuri Alexandrovich

Abstract. The research methodology is based on the analysis of the presence of harmful factors in the work-
places of agricultural workers, the generalization of research materials on the impact of these factors on the
health of workers and the analysis of problems that occur during medical examinations.

Keywords: occupational diseases, agriculture, harmful factors, effectiveness of medical examinations, as-
sessment of connection with work.

BBegeHue
[MaBHOM 3afayen B YCNOBMSX CHOXMBLUENCS B POCCMM TEHAEHUMN Ha COKpaLleHne paboTocnocobHom
4acT HaceneHWst U OTHOCUTENbHO HWU3KOW MPOW3BOAUTENBHOCTU Tpyaa, SBnseTcs GepexHoe OTHOLEHME K
300pOBbLI0 PAbOTHUKOB M MX COXpaHEHWe B MPOM3BOACTBEHHOM npouecce. OTO MOXeT OblTb JOCTUIHYTO 3a
CYeT CBOEBPEMEHHOTO OBHapYXeHUs HameyvatLmxcs NpodeccoHansHo 06yCnoBeHHbIX 3abonesaHuin u
NPUHATUS HEMEANIeHHbIX 3EKTUBHBIX MPOPUNAKTUYECKUX MEP MO MPEeSOTBPALLEHMIO UX Pa3BUTUS U BOC-
CTaHOBJEHWIO YaCTUYHO NOTEPSHHOMO 340POBbS.
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B Poccun B 6onbluMHCTBE OTpacnen SKOHOMUKM CaHUTapHO-MMMMEHNYECKE YCMOBUS Tpyda MoKa Hu-
4yTb He Nyulle, YeM B Ha3BaHHbIX CTpaHax. M ypoBeHb MMMyHWUTETA K BpEAHBIM NPOU3BOACTBEHHBIM (haKT O-
pam y Tpyaswmxcs Poccun Bpsig N Bbile, YeM Y paboTHUKOB ApYrxX eBPONENcKMX CTpaH. A aTO 3HauuT, YTo,
€CMNW UCMONb30BaTb METOA aHanoroB, TO peanbHo npogeccuoHanbHble 3abonesaHust B Poccun npuobpeTa-
toT exerogHo He mMeHee 200-250 Tbicsy Yenosek. MpuobpeTatoT, HO 3TO He AMarHoOCTUpYeTCs Npu NpoBeae-
HWW NEPUOANYECKUX MEANLMHCKMX OCMOTPOB. /nu npodocMoTpbl NpoBOAATCA (hopManbHO (He NpOBOAATCS).
BeposiTHas npuymnHa- HU3KKUA YpoBEHb OpraHM3aLmy 1 NPOBELEHNS NEPUOANYECKIX MEANLIMHCKNX OCMOTPOB.

OcobeHHO akTyanbHa aTa npobriema ans paboTHUKOB CENbCKOro X035MCTBa. B 9TOM BaxHeNLWwen, He
TOMbKO C TOYKM 3PEHMs NPOAOBONLCTBEHHOM 6e30MacHOCTH, HO W BKNaf4a BO BHELIHETOProBbld GanaHc, oT-
pacnu pabotaet 6onee 1,6 MrH. yen. PaboTatoT B OCHOBHOM B YCNOBUSIX, AANEKNUX 0T AonycTumbix[1].

Llenb nccnepoBaHus - paspabotatb NpeanoXeH!s NO NOBbILEHWIO kKavyecTBa W 3Gh(PEKTUBHOCTU ne-
PUOANYECKMX MEANUMHCKIX PabOTHUKOB CEMbCKOTO XO35MCTBA.

MeToamnka nccneaoBaHuUs NOCTPOEHA Ha aHaNM3e HanMums (hakTopoB BPEAHOCTM Ha paboumx MecTax
PabOTHMKOB CESbCKOro X0351MCTBa, 0600LEeHN MaTepranoB NCCNeA0BaHNN BUSHWAS 3TUX (DAKTOPOB Ha 340-
pOBbe pabOTHWKOB M aHanu3e Npobnem, UMEKLMX MECTO NPK NPOBEAEHNM MEANLIMHCKMX OCMOTPOB.

PesynbTatbl U obcyxaeHne. OCOBEHHOCTLIO CEMBCKOrO X03ANCTBA SBMSETCS TO, YTO MEAMULIMHCKOEe
obcnyxuBaHue paboTHUKOB, B T.4. 1 NPOBEAEHNE KAYECTBEHHbIX NPEABAPUTENbHBIX U NEPUOANYECKNX MEaN-
LIMHCKMX OCMOTPOB, HanMbomnee CMoXHOEe M 3HAYMTENbHO MEHee AOCTYNHOe, YeM B ApYruX, ypbaHW3npoBaH-
HbIX, OTPACHNAX S3KOHOMMKM.

Bropas ocobeHHOCTb: cnabas opraHusauuoHHas 1 yrpaBneHyeckas paboTta Ha NpeanpusTUsX cenb-
CKOro X0341CTBa Mo (hOPMUPOBAHUIO 3PCEKTUBHON CUCTEMBI OXPaHbI Tpyaa.

W TpeTbst 0COBEHHOCTL CEeNbCKOro X03AMCTBA: NPAKTUYECKM BCE NPEANPUATUS MPOEKTUPYHOTCA C LENbHO
obecneyeHnst BbICOKOM peHTabenbHOCT U CO3A4aHMs ONTUMAanbHbIX YCOBUIA ANns GMonornyecknx 0bbekToB:
XMBOTHbIX, NTULBI, PACTEHWIA, TPUBOB 1 T.M., HO HE Y4MTbIBAKOT 0becneyeHre JOoNyCTUMbIX YCoBuMiA Ans 06-
CNYXWBAIOLLErO NepcoHarna, BbIHY)XAEHHOTO AeCATUNETUAMI BbINOMHATL TPYA0BbIX (OyHKUMIA B Hebnaronpu-
ATHbIX YCIOBUSIX.

ConocTaBfieHne CaHUTapHO - rUrMeHnYecknx TpeboBaHui K JOMyCTUMbIM ANs paboTHWKA YPOBHAM
TEMNePaTypbl ¥ BNAXHOCTM BO3AYyXa U 3TUX Xe NapaMeTpoB B 30aHMSX XUBOTHOBOLYECKNX (hepM U KOMMeK-
CcoB, NTuuedabpyk, NokasbiBAET, YTO OHW 3aMETHO pasnuyatoTc [1].

Hamu npoBefeHb! 1ccnefoBaHUs COCTOSIHUSA YCOBUIA Tpyda onepaTtopoB Ha cauHokomnnekce 3A0
«BNO-M BpsiHckon obrnacti. YCTaHOBNEHO, YTO NapameTpbl MUKPOKNMMATa B XXMBOTHOBOAYECKMX MOMELLE-
HUAX NPeanpUATUS He COOTBETCTBYIOT CAHUTAPHO-TUTMEHNYECKUM HOpMaM. OTHOCUTENbHAs BRaXHOCTb BO3-
[yXa B NOMELLEHNSX NPeBbILLAeT HOpMaTUBHbIE Ans Yernoseka (75— 90 %), TemnepaTtypa He JOCTUraeT Hop-
MaTuBHbIX 3Ha4eHwit: 8—18 °C).

YpoBeHb Lyma B Nepuog pasfaym Kopmos, 06paboTkv NOMELLEHWI 1 XWUBOTHBIX (Hanpumep, Npu npo-
BeAeHWUN npuBmBOK) gocTuraeT 86-96 ab. Makcumym 3BYKOBOTO AaBMEHWS MPUXOAMTCA HA BbICOKME YACTOThI
£o 8000 Iy,

MHoroneTHUMK 1ccnefoBaHUAMU MEAULMHCKUX YUPEXOEHNA HAKOMIEH JOCTATOYHbIN YPOBEHb 3HAHMI
0 CBSI3W KOHKPETHbIX HapYLLEHUI 300POBbS C BPEAHbIMU (akTopamu Ha paboumnx MecTax, B T.4. M paboTHWUKOB
CesbCKOro Xo3ancraa [2].

Cpenu psga NpUYmMH He BbISIBNEHNS NPOGeCcCUOHarbHbIX 3a60neBaHWN - HU3KWUA YPOBEHb OpraHM3aLmm
W NPOBEEHNS NEPUOANYECKNX MEAULIMHCKUX OCMOTPOB PabOTHUKOB CEMbCKOrO X035MCTBA U HeJ0CTaTO4Has
NOAroTOBNEHHOCTb MEANLMHCKMX PaBOTHUKOB K Kay3aumm (OLEHKe CBS3n GonesHm ¢ paboToit) [2].

Bpaun oTMeyaloT HeOBLEKTMBHOCTL NoKasaTenen npodeccoHanbHoi 3aboneBaemMocTi, OCHOBHBIMY
MPUYNHAMM KOTOPOW Ha3bIBAKOT HEMOSHbIA OXBAT NEPUOANYECKUMY MEAULMHCKUMI OCMOTPaMi paboTaroLimx
(58%), HeyLOBNETBOPUTENBHOE KAYeCTBO MEAULMHCKMX OCMOTPOB (86%), COKpbITUe xanob paboTatowmmm 1
no3gHee obpalleHne 3a MeguUMHCKON noMoLLbto (16 %). BeposiTHO, B 3TOM W NpUYMHA JOCTUXEHUS HU3KOTO
YPOBHS npodheccroHansHom 3abonesaemocty (1,31 Ha 10 Tbic. paboTatoLymx).
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3aknioyeHue

Ha Haw B3rnsag, Heobxoaumo 3TV NPEeArnoXeHWs MPUMEHUTENBHO K OCOBEHHOCTSM MEAMLMHCKNX
OCMOTPOB PabOTHWKOB CENbCKOMO XO3AMCTBA AONONHUTL CIEAYOLLMMN MEPONPUATUSMM:

- aKTUBHEE BHEOPSATb TeneMeauUMHCKNE TEXHOMOMUU, UCKYCCTBEHHbIA WHTENMNEKT, Ha MepBbIX nopax
X0Ts Bbl CaMble NPOCTbIe, TUNa cUcTeMbl "Tenemeaunk”, KOTopble MOryT "NpUbNU3UTL" BICOKOKBANUMULMPO-
BaHHOIO Bpaya K CenbCkM paboTHMKaM.

- LlenecoobpasHo nepenTn K AUCTaHLUMOHHOMY MEAMLMHCKOMY HabniogeHNo 3a COCTOSIHUEM 3[0POBbS
pabOTHWMKOB, NOCTOSHHO HAXOAALWMXCS B 30HE OEWCTBUS BPEAHbIX NPOM3BOACTBEHHBIX (PAKTOPOB, CBOEBPE-
MEHHO MoJlyYaTb MEPBUYHYK MHQOPMaLMO 00 U3MEHEHUSIX COCTOSIHUM UX 3[0POBbS WM MPOBOAWTL MPO-
(HhOCMOTPbI YKE Ha OCHOBaHWUM 3TUX NpefBapUTENbHbIX AaHHBIX, Yrybnas Lenesble UccneaoBaHus ans npu-
HATWA peLUeHns 0 AuarHo3e U MeToAaM nPoUnaKkTUKK.
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YK 330

3ANYCK MPOEKTA BHYTPH CYLLECTBYHOLLEN
MEJULIUHCKOW KITMHWKW. BIMAHKE
CTENKXO/EPOB HA KAXI0M 3TANE
PA3BUTIA NPOEKTA

MOCALIOBA ENEHA ANIEKCAHIPOBHA

acnupast
AHCTUTYT 3KOHOMUKM U MEHEXXMEHTA
®Ir60Y BO «Bnagumupcknin rocygapcTeeHHbIn yHuBepeuteT uMmenn ALl v H.I'. CtoneToBbIx»

AHHoTauus: [laHHas cTaTbsi HanMcaHa Ha OCHOBE XXWBOTO NpUMepa 3anycka NPOeKTa BHYTPU YXKe CYLLECTBY-

loLLei1 MeMLMHCKOM opraHnaaumi. OHa ycneliHo paboTaeT B CBOEM KNacCYeckoM NPUMEHEHIE U OTKPbIBa-

€T HOBOE HanpaBneHus Ans NpUBNEYEHNs NOTEHLMAMNbHBIX NALMEHTOB 1 YBENMYEHNS Npubbinu. B MeanuumH-

CKOM CETMEHTE ECTb HECKOMbKO CMOCOBOB OTKPbLITUS HOBOTO HanpaBneHus. Mbl pacCMOTpIM BapyaHT 3anycka
HOBOW 03[0POBUTENBHON NPOTPaMMbI.

KnioueBble cnoBa: MEHeKMEHT, CTEAKXONAEP, CNPUHT, OTAEN Npoaax, OTAEN MapKeTMHra, CUCTeMa ynpas-
neHus, 6aknor, cchepa BNNSHUS, OTBETCTBEHHOCTb, BO3HArPaXAeHMe, CTPYKTypa

LAUNCHING A PROJECT INSIDE AN EXISTING MEDICAL CLINIC. INFLUENCE OF STAKEHOLDERS AT
EACH STAGE OF PROJECT DEVELOPMENT

Polisadova Elena Alexandrovna

Annotation: | will write my article based on a living example of a project launch within an existing medical or-
ganization. It successfully works in its classical application and opens up a new direction to attract potential
patients and increase profits. In the medical segment, there are several ways to open a new direction. We will
consider the option of launching a new wellness program.

Keywords: management, stakeholder, sprint, sales department, marketing department, management system,
backlog, sphere of influence, responsibility, remuneration, structure

OcHoBHas 3aa4ya MEHEMKMEHTA KOMMaHUM COCTaBUTb YETKWN NiaH peannsauum noboro npoekTa. Ec-
nu He ByaeT cocTaBneH NogPoOHbIA NNaH C y4eTOM BCEX BPEMEHHbIX HAKNALOK, HE COCTLIKOBOK W 3aepek —
NpoekT He ByaeT BbinyLLeH. Mnu ByaeT BoinyLeH Toraa, Koraa yxe He Hago.

OTanbl 3anycka npoekTa byayT BKNYaTh B cebs:

1)  CocTtaBneHne nporpammbl: COCTaB 1 06Lias CTOMMOCTb NporpaMmbl OyayT BAUSTL HA AaNbHE ii-
wee ee pa3sutue. Ckonbko Bpayen byaeT B Heil 3a4eNCTBOBAHO, CKOMTBKO NALMEHTOB Mbl CMOXEM NPUHSATL B
AeHb / Hepento / mecsl. Kakasi MapkeTuHroBasi ctpaterusi Ham Heobxoamma, u KTo ByaeT BNnsTh Ha yenex
AaHHOro NpoekTa (B 6OMbLLEN NN MEHBLLEN CTENEHM).

2) CornacoBaHue nporpamMmbl ¢ HEMOCPEACTBEHHBIMW UCTIONHUTENAMM AaHHON nporpammbl. OcHOB-
HbIMW CTEKXONAepaMi 34eCh SBNSETCS: IMaBHbI BpaY, Bpay-pyKoBOAUTENb HANpaBneHus:, Bpayu, KOTopble
3a[efCTBOBaHbI B NporpaMme, CTaplLuasi MeACeCcTpa, AMPEKTOP KIMHUKK, COBCTBEHHWK KIMHKKK, ByxranTtep. B

WWW.NAUKAIP.RU



n MONOLOM YYEHIA

npouecce cornacoaHus 0bcyxaatoTes rmaeHble GU3HeC-NpoLecch peanisaumm NporpamMmmbl 0340POBIEHNS,
a TaKke (PUHaHCOBbIE NOACYETbI PEHTabEeNbHOCTY 1 OKYNaeMOCTM NPOrpamMMbi.

3) CrpaTterns npoaBvXeHNs 1 NPoLaXM1 NPOrpamMMbl: Ha 9TOM 3Tane NoAKIYaeTCs OTAeN NPoLax u
OTAEN MapKeTUHra, KOTopble NPOMMCLIBAIOT MOA COrfacoBaHHOM NPOrpamMmoi NiaH Npoaax, oxsatbl, UCTOY-
HWKW, Tpadwmk, nnaHupyembin ROMI, ROAS. Takke oTaenbl COCTaBASOT MaTpULYy CTENKXONAEPOB, KOTopble
BypyT 3a4enCcTBOBaHbI B NPOLECCE peanu3auum cTpaTery NpOABMKEHUS NPOrpaMMbl.

4)  3anyck HOBOrO HanpaBrieHust: Korga nporpaMma corfiacoBaHa ¢ HenocpeaCcTBEHHbIMU UCMOMHUTE-
namu, 0TAeN NpoAax U OTAEN MapKeTWHra NOArOTOBUM BCE HEODXOANMbIE MHCTPYMEHTbI NS NPOABWKEHUS
— Mporpamma BbIXOAMT Ha PbIHOK. 3eCb HAYMHAETCS NEPBbLIA NPUEM JIMAOB U 3aKITIOYEHUS CAENOK. AHanNT u-
ka Mo nepsbIM NauyeHTam gaeT MHopMaLMo, YTO He0BX0ANMO ONTUMU3UPOBATb, YTOOLI CHU3UTL NPON3BOI-
CTBEHHble 3aTpaTbl U NOBbLICUTH NPUOLIMb.

Bo Bcex Bbllle NepeyYncneHHbIX aTanax BaxHO nnaHupoBaHue. Yetkoe 0603HaYeHne CPOKOB MOMOXET
MEHeKMEHTY CKOOPAWMHWMPOBATb BECb Mpouecc 3anycka nporpammbl. OgHuM M3 adeKTUBHbIX CnocoboB
NNaHUpoBaHUs paboTbl SBNSAETCS METOZ CNPUHTOB, MPULIEALIMIA K HAM W3 agile-MeToZomnormu.

CyTb 3TOr0 MeTofa 3akio4aeTcs B CEpUN KOPOTKUX CMIPUHTOB, KOTOPblE 0BbIYHO AnaTcs He bonee 2-3
Hegernb. 10 3aBEpPLUEHMI0 KaXOOoro CMpWHTA NMPOUCXOAMT aHanu3 W oueHka npogenaHHoi paboTsl. B kHure
Ckotta bpuHkepa «Agile-mapKeTUHr: xakepckue npakTukn ans ageKTMBHOrO GusHeca» MogeNb CPUHTOB
ONMKCbIBAETCA AN WMPOKOrO NOMS UCNOMNb30BaHMA (a He TOMbKO B Ka4eCTBE MapKeTUHrOBOMO WHCTPYMEHTA B
paspabotke 0): «bonbLuon nNpoekT Bpsg v ByaeT 3aBepLUeH B X04€e eAMHCTBEHHOMO CnpuHTa. Hanpotus,
ANS BbINOSHEHWUS NOHAZ0OUTCS HenpepbiBHAs NOCNEA0BATENBHOCTb MHOTUX CMIPUHTOB, B KAXOOM 13 KOTOPbIX
OypeT uaTM nocteneHHbIn nporpecc. MpenmyLwecTBo Takoro Noaxoda 3aknyaeTcs B TOM, YTO B TEYEHUe
BCel paboTbl MOXHO BHOCUTb U3MEHEHUS AN adanTauum K MeHsioLwmMcs TpeboBaHuaM. MpoaomkuTenbHble
nporpammbl MOryT BbITb OpraHn30BaHbl Kak HEMPEPbIBHbIA MOTOK CMPUHTOB, OXBATbIBAKLMIA BECH MEPUOA
CyLL,eCTBOBaHMs nporpammbi» [1,82]. Huxe 9 HarnsgHo NpuBoXy NpUMeEp CrpuHTa Ha pucyHke Net.

Mnannposanme

CI'IpHHTa/'

O6HoBneHue ExxeHeBHbIN
6aknora Scrum

Cnpuur
1 Hedena — 1 mecay

PetpocnekTtuBa

oek

CMpPHHTA

Puc.1. «Obwas cTpykTypa agile —cnpuHTa», ccbinika n3obpaxeHue
https://disk.yandex.rulily68025F 30iDF Jg

Koraa Mbl 3aBepLUMnM NpoLece NiaHMpoBaHKUs, MOMECTUNM BCe 3afaum B 63KMOr 4N1s LIENOYKM CrpH-
TOB 11 03BYYMIM NPUMEpPHbIE CPOKM peann3aLmi NpoekTa — MOXHO NEPerTy K MPOLECCY COCTaBNEHNS Crvcka
OTBETCTBEHHbIX 1 BOBMEYEHHBIX COTPYAHMKOB. OTO OYEHb BaxHbIM 3TaM, MOTOMY YTO MMEHHO B HEM Mbl Mna-
HUPyeM NPOU3BOACTBEHHYIO HArpy3ky nepcoHana, obbembl MHAHCMPOBaHWS Ha Bpems 3amnycka Hanpasne-
HUS W OpraHW3yem MouCK CreuuanicTa, ecnv B TOM UMK WHOW obnacTu y Hac He XBaTaeT HeobBXoauMoro
cTeikxongepa. Bcex cTeikxonaepoB Mbl TOMECTUM B TabnuLly C HaZnexalyMm xapaktepucTukamu (Tabnuua
Ne1).
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Tabnuua 1
00wWuMI cnCOK CTeNKXoNnaepoB
Cnwcok 3a- CreneHb nog- Cura
WHTepeco- aepxku/ VHCTpYMEHTI Crpartervs B3aumo-
Ne y WHTepechl /MOTUBbI BNUS- .
BaHHbIX CTO- npoTMBOAEN- Hus BRMSAHNS AeicTBIS
POH CcTBUSA
1 CobcTBeHHMK | +5 YBenuyeHue npubbi- 5 YcTaB KomnaHuu OCHOBHbIE TOYKN KOH-
nu, NpuBneYeHne Tpons y coBCTBEHHU-
BHUMaHME K KNnHWKe Ka - 3T0 WHopmaLns
OT AnpekTopa, Oyx-
rantepa v rnasHoro
Bpaya. ImeHHo Ha
OCHOBE KOMMYHWKa-
LMA C 3TUMW COTpYAa-
HUKamu 6ygyT npuHu-
MaTbCs PELIEHMS.
2 [Ovpektop +5 YBenuyeHue npubbi- 5 YcTaB KomnaHum, [laHHbIA COTPYaHMK
KIUHUKM nu, nonyyeHue 6oHy- BHYTPEHHWE perna- | SBMSETCS KIoYEBbIM
COB C MOBLILLEHNS MEHTbI KOMNaHNK MEHEMKEPOM MPOeK-
npoaax, NoaTBepxae- Ta. OT kayecTBa ero
HWEe MEHeIKepCKO B3aUMOJENCTBMA C
KOMNETEHLN KaabIM Y4aCTHUKOM
3anycka Oygert 3aBu-
CETb pesynbTar
3 [MaBHbIN +5 BHenpeHue HoBOrO 5 YcTaB KomnaHuu, Bo Bpems cocTasne-
Bpau HanpasneHus, pocT BHYTPEHHWe perna- | HWS camoi nporpam-
npod) KoMNeTeHLWi MEHTbI KOMMaHMMK, Mbl FMaBHbIN Bpay
BBEPEHHbIX Bpayen (huHaHcoBas Mo- TECHO KOMMYHWULMPY-
Aenb NOCTPoeHUs €T C ApYruMm JOKTO-
HOBbIX MpOrpamm pamu Ans Toro, 4Tobbl
COCTaBUTb pabouyto
nporpamMmy 030poB-
neHus.
4 Byxrantep +4 YBenuyeHue npubsinn | 4 YcTaB komnaHuu, lMomoraeT B npoekTe
YcTaB KomnaHum, NpoCYATaTh PhIHOY-
BHYTPEHHWE perna- | Hylo CTOMMOCTb Npo-
MEHTbI KoMNaHuw, rpaMMbl C y4eTOM
(hMHaHCOoBble JOKY- | peHTabenbHOCTH
MEHTbI
5 Bpaun +4 YBenuyeHue npubbl- 4 YcTaB komnaHuu, HenocpeacreeHHo
nu, nonyyeHue 6oHy- YcTaB komnaHum, OCYLLECTBNSIOT Neve-
COB C NPOAAxX, poct BHYTPEHHWe perna- | HWe no JaHHoN npo-
npoddhecnoHanbHbIX MEHTbI KOMNaHUM rpamme. KoHTponu-
KOMMETEeHLMI PYIOT MeanLMHCK1e
pesynbTarthl
6 Otgen npo- +5 YBenu4yenue npubbi- 5 YcTaB KoMnaHuu, 3aHumarotcs npoga-
Aax nu, nonyyeHue 6oHy- YcTaB komnaHum, Xamu nporpammbl,
COB C Npoaax BHYTPEHHWe perna- | cobuparoT Bospaxe-
MEHTbI KoMnaHuw, HWs U npopabarbisa-
nnaH npogax 10T WX C KIMEeHTamu
7 Otpenmap- | 45 YBennyeHue npubbl- 5 YcTaB KomnaHum, 3aHumarotcs npusne-

KeTuHra

nmn, nonyyeHue BoHy-
COB C Npogax

YcTaB KoMnaHuu,
BHYTPEHHWe perna-
MEHTbI KOMNaHuu,
NnaH npofax

YeHMEM NaLEHTOB,
MMNOTHO B3auMoae-
CTBYKOT C OTAENoM
NpoAax 1 Bpayamm
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Cnwcok 3a- CreneHb nog- Cuna
WHTepeco- aepxku/ MHCTPYMEHTbI Crparterus B3ammo-
Ne y WHTepechl /MOTUBbI BNUS- ;
BaHHbIX CTO- npoTueoaei- His BNUSIHUS AencTamns
POH CTBUS
8 AoMuHUCTpa- | +4 YBennyeHue npubsbl- 4 YcTaB KomnaHuu, [MpoBoasAT BCTpeYy
TOPb! KMUHK- nn, nonyyeHue BoHy- YcTaB KomnaHum, nawmeHTa u ero no-
ki COB C NpoAax BHYTPEHHWE perna- | cregytoLme 3anucu
MEHTbI KOMNaHUM no nporpamme. Cobu-
patoT 0bpaTHyto CBA3b
1 NNoTHO paboTartoT ¢
OTENI0M MapKETHHra
9 KOpucTbl +3 OtcyTcTBME NpeTeH- 3 [paxgaHcko- TecHo B3anmopgein-
KIUHWKN 31 K NPOEKTY NpaBoBOE 3aKOHOLA- | CTBYET C AMPEKTOPOM
TENbCTBO B chepe KIUHWKW, ANS TOro
Meg ycnyr 4TOObI 4OTOBOP, KOTO-
pblii GygeT noanucel-
BaTb NaLMWEHT nepe-
KpbIBan BCE PUCKY
KIMHWKN
10 | MuH3gpas 1 3anyck nporpamm 6e3 | 5 [paxgaHcko- B cnyyae BbIfBneH-
HapyLLEeHW 3aKoHoNa- NpaBoOBOE 3aKOHOAA- | HbIX HapyLLeHuii Oy-
TEnbCTBa TENbCTBO B cdhepe AET TeCHOE B3anUMo-
men ycnyr AENCTBME C rMaBHbIM
Bpa4om
11 | Pocnotpe6- | 1 3anyck nporpamm 6e3 | 5 I'paxpaHcko- B cnyyae BbisiBNEH-
Hagsop HapyLIeHW 3aKoHoaa- NpaBoOBOE 3aKOHOAA- | HbIX HapyLLeHuii Oy-
TenbCcTBa TenbCTBO B chepe [EeT TECHOE B3auMo-
meg ycnyr AENCTBME C rMaBHbIM
BPa4OM M AMPEKTOPOM
KIMHWKM
12 | CMA +5 lMonydyeHue ceHcaun- | 5 ObuiecTBeHHoe Baanmopeiictaue ¢
OHHbIX HOBOCTEW MHeHWe OTAENOM MapKeTuHra
ANA CO3AaHUs XOpo-
Lero MHopMaLMoH-
HOro NoBoAA

Takum 0bpa3om, Mbl NpOMKCanu Bce 3anHTEPEeCOBaHHbIE CTOPOHbI B 3anycke NPOeKTa, Y KOTOPbIX eCTb
pasHble cunbl BnusHUA (0T 0 go 5, rae «5» 310 MakcumasbHbIN YPOBEHb BNNSHMS, @ «0» MUHUMANbHbIA ypo-
BEHb BMNSIHWSA) W pa3Hble CTENEHN NOALEPXKM UK NPOTUBOAENCTBIS (Lkana oT +5 go -5, rge +5 310 Makcu-
ManbHas CTeneHb NOALEPXKM, a -5 3T0 MakcUMasbHas CTeneHb NPOTUBOAENCTBUS).

OcHoBHas 3afja4a MeHeKMEeHTa OpraH13oBaTh YETKYI0 CTPYKTYPY B3aMMOAENCTBUS KaXOO0ro Y4acTH -
ka npoekTa. Mbl yxe onucanu B Tabnuue CTENKXONZEpOB KpaTKyt CTpaTeryio B3auMOAENCTBUS Mexay Co-
TpyAHWKamu. Ho aToro Mano. MipeanbHas CTpykTypa COAEPKUT TPU reMeHTa:

e  CTPYKTypa OTBETCTBEHHOCTM;

e  CTPYKTypa NOMHOMOYUIA, BNACTU U BIISHUS;

e  CTPYKTypa BO3HArpaxgeHun

Mpobnemy CTPyKTypbl O4eHb YeTko onucan Muxak Agnsec B CBOen kKHure «/ineanbHblil pyKOBOANTENbY:

«3hheKTUBHASA CTPYKTYpa, HANPOTUB, YETKO W SICHO OrpaHWU4MBaeT Chepy KOMNETEHLMN KaXO0ro MeHemKe-
pa. Kak 310 HM napapokcarnbHO, UMEHHO TOraa, Korda Kpyr 06s3aHHOCTEeN KeCTKO orpaHnyeH noapobHoN
LOMKHOCTHON WHCTPYKLUMEN, MeHemkep MOXET CBOBOAHO HanmpaBUTb CBOK 3HEPrU0 B COOTBETCTBYHLLEE
pycno» [2,149]. OueHb BaXHO BbICTPOWUTL BCE 30HbI OTBETCTBEHHOCTM ANS KAXA0ro COTPYyAHMKa. YTo OH gon-
XEH [enaTb W B KakoMm nopsake. Mpy Y4em 3TO akTyanbHO U Ans AeACTBYIOWMX 3aMECTUTENEN U PyKOBOAMUTE-
nein, Befb He 3abbiBaeM, YTO Mbl 3anyCKaeM HOBbI MPOEKT W B paMKkax Hero 0bblaeHHbIe 0BS3aHHOCTW MOTYT
oTnmyaTbes. BaxHO NporoBopuTh U MPOMMUCaTh BCE 30HbI OTBETCTBEHHOCTM €Lle [0 TOro, Kak peanu3aums
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npoekTa Havanacb. He Bceraa BMEHEHHbIE 0053aHHOCTI COTPYAHUK MOXKET BbINOMHWTD. [puynHa aTOMy He
XanaTHOCTb, a OTCYTCTBUE JOMKHOM CTENEHW BIIUSHUS Ha NOMYyYeHHbI pesynbTar. To eCTb YUCTO PU3NYeCcKu
COTPYAHWK He obnagaeT Heobxoammoi BnacTbio, YTobbl 4OOUTLCS pesynbTaTa: «Hepeako Moan paccyuTbl-
BalOT, YTO Bbl OyeTe OTBEYaTh 3a CBOE [€eN0, HO Bbl He ByaeTe YyBCTBOBATbL CBOK OTBETCTBEHHOCTb, €CIN Y
BaC HET BO3MOXHOCTW J0BUTbCS pesynbTaTta. Takas BO3MOXHOCTb Npearnonaraet, 4to Bbl MMeeTe JocTaToy-
HO NOSTHOMOYUI, BNACTW /UMK BAMSIHUSA, 4TOBbI BLINOMHWUTL CBOM 0BS3aHHOCTU, U BaC BO3HArpagaT, eCin OHU
BypyT BbINONHEHbI yenelwHo (Muxak Agusec «MaeanbHbln pykosogutenby [2, 151]. TpeTbst cocTaBnstowwas
XOpoLLen CTPYKTYpbl YNpaBfeHns 310 BO3HarpaxaeHus. Korga nepeble ABa aneMeHTa (OTBETCTBEHHOCTb W
BNWSIHWE) CROXMNNUCL HEOOXOAMMO YETKO MpomucaTth Kakue BOHYChbl COTPYAHWMK MOMYYUT MpU BbINOSHEHUM
AaHHbIX 3agad. MpuyemM BaxHO, 4TOBbI BO3HArpaxgeHns bbinn Kak 3a KOMaHAHble 3adayu, Tak U 3a UHAMBU-
AyanbHble. pu Takon cucteme Motueaums OyaeT BbICTPOEHA HACTOMBKO rPaMOTHO, YTO PYKOBOAUTESO HY X-
HO ByZeT TONMbKO HanpaBnATb U KOPPEKTUPOBATL BEKTOP 3amycka NpoekTa.

Takke 300pOBbI MAKPOKNMMAT NOAAEPXKMBAET UHULMATMBA COTPYAHWUKOB HE3ABUCUMO OT 3aHUMaeMON
LOMKHOCTW. Ecnn miogyn Ha MecTax npeanaratoT ynydeHns busHec-npoLeccoB -3T0 Bcerga 6naroTBOPHO
BNWSIET Ha pa3BuTME NMpoekTa. [Jaxe caMoMy BHUMATENbHOMY PYKOBOAMTENK He BCerga BUOHbI «Yy3kue Me-
CcTa» TOro MUnW MHOro npouecca. MoaToMy NpeanoxeHns Bceraa 61aroTBOPHO BAUSKOT Ha pesynbTart. B noa-
AEPXaHWN MHULMATMBbI BCErAa €CTb PUCK MONYYUTb YObITKM OT HeyaauHon uaen. Ytobsl MUHUMKU3KMPOBATHL
noTepn B KOMNaHUsX YacTo UCNonb3yT NpuHUMn «I1yns n aapo». BkpaTue: cHavana npeasiokeHunto yetpan-
BalOT 6eTa-TecT Ha ManeHbkux obbemax W B criyyae ycnexa ugero macwrabupyot. O6 aTom npuHumne yno-
MuHaetcs B kHure EBreHus LLenuna «BkycBunny: «C xoay MOXHO BCOMHWUTL HE OAUH LECATOK MHHOBALMIA U
CUIbHBIX MPOEKTOB, KOTOPbIE POAMIUCH Brarogaps STOMY MPUHLMMY 3KCNEPUMEHTOB. M Kaxablil COTPYAHMK
3HAET, YTO OH MOXET BOMMOTUTL B Aeno Nbyto naeto, Ho 0bs3aH pyKOBOACTBOBATLCS TUM MPUHLMMOM. Te-
CTUPYEM Ha MamneHbLKOM KYCOYKe, eCiiv BCe MAET OTNIMYHO — pacnpocTpaHaeM Ha Beto ceTby [3, 205].

[MoaBOASA MTOMM CKaxeM, YTO 3anyck Takoro He BOMbLLOro NPoeKTa, Kak HOBasi 03L0POBUTENbHAA NPo-
rpaMma BHYTPU AEUCTBYIOLLEN KNUHUKK TpebyeT BOMbLION MEHEMKepPCKoi NOATOTOBKM M KOHTpoNns. 3adei-
CTBOBAHO BOIbLIOE KONMYECTBO CTEMKXONAEPOB 1 6€3 rpamMOTHOM KOOPAMHALMM AENCTBUIA 3amyCK MOXeT 3a-
TAHYTBCS UM BOBCE HE COCTOATLCS. B Hawwem crnyyae cnaxeHHas paboTa Mexay rnaBHbIM BPaioM W JOKTO-
pamu, KoTopble ByayT OCYLIECTBNATL NEYEHNe — NO3BONNT ONTUMU3MPOBATL NPOLECC NPUBNEYEHUS HOBbIX
naumeHToB. Ecnu nauneHTbl ByayT AOBOMBHLI NPOrPAMMON OHU aBTOMATUYECKM CTaHYT NOCTOSHHBIMM KNNEH-
TaMu KIMHUKK axe 3a npegenamu nporpammbl. A 4eTKo OTCTPOeHHast paboTta oTaena npogax, oTaena map-
KeTWHra 1 agMMHUCTPATOPOB B KNWUHWKE AACT BO3MOXHOCTb COKPATUTL 0BbeMbI peknamHblx broaxeToB. YeTko
onpegeneHHble rpaHnLbl 06s3aHHOCTEN U NOHUMaHWe, YTO 3adaun ApYroro oTaena YeTKO BbINOSHATCS, No3-
BONAAT onepaTmBHee paboTaTthb C BXOAALLMM NMOTOKOM NauyeHToB 6e3 yXyaLeHus kadecTBa CepBIca 1 NEYEHUs.

