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BBEJIEHUE

[Tpupo0110,100HBIE TEXHOJIOTUH- OTPOMHOE TMOTIPHILE HAYYHBIX OTKPBITHIM, T/IE
YEJIOBEK W MPHUPOJIA, KAKETCS, CIIMBAIOTCS BOCIUHO ISl JTOCTHKCHUS OOITUX IIENICH.
KoneuHo, menu »Th HampaBiieHbl 111 OOphObI € TEXHOC(HEPHBIMU MpoOIEeMaMH,
KOTOpBIE co37ai caMm 4enoBek. Ho mpupoja kak OyITO «IIPOTSATHBAECT» HaAM PYKY
MOMOIIM, KaXAbIA pa3 3aBOpPaKMBash HAC BBICOKOM OpraHu3auueil OoOBEKTOB
€CTECTBEHHOM OKPYKAIOIICH CPEIbl.

Hedtsaubie 3arpsi3HeHys1, Kak BCEe 3HAEM, SIBIISIFOTCS OJTHOM U3 CaMBIX OCTPBIX
npobaem ruapochepsl. B Pecry6nrke bamkopToctan 0CHOBHOE BIMSIHUE Ha
MOBEPXHOCTHBIE BOJIHBIE 00BEKTHI B 2022 10Ty OKa3bIBAIN MPOMBIIIJIEHHOCTH U
KIIHIITHO-KOMMYHAJIBbHOE X035MCTBO. Ha o0 npeanpusTrili TONJIMBHO-
HHEPreTUYECKOTr0, XMMHUYECKOTO U HEPTEXUMHUECKOTO KOMIUIEKCOB MPUXOIUIIOCH
57,37% ot o01ero oobeMa cOpoca CTOUHBIX BOJ B TIOBEPXHOCTHBIE BOJIHBIC
O00BEKTHI IO pecnyOuKe, Ha OO KUIUIITHO-KOMMYHAJILHOTO X03SIICTBA —
33,71%. bonee 92 % oT 00111ei1 Macchl 3arpsA3HSIONIUX BEIIECTB, MOCTYHAIONIUX B
BOJIOEMBI CO CTOYHBIMU BOJIaMH, PUXOAWIOCH HA JIOJIO MPEINPUSTHIMA
XUMHUYECKON U HEPTEXUMUIECKON OTPaCIIH.

B cBoem npoekTe Mbl IpesiaraeM MakeT cOOpIIMKa He()TSHBIX 3arpsi3HEHUH ¢
MOBEPXHOCTH BOJbI. Mexanusm paboThl 3TOro (uiIbTpa OCHOBBIBACTCS Ha
(U3HOTIOTHYECKOM TIPOIIECCE XOPAOBBIX >KMBOTHBIX- OOOJIOUHMKOB, 2 MUMEHHO Ha
MOTJIONICHHUE TOJIITM BOJIbI 000JI0YHUKAMU 151 (PUIIBTPAIM TUIaHKTOHA. [103TOMY MBI
MO>KEM OTHECTH HaIll IPOEKT K MPUPOOTIOIO0OHBIM TEXHOIOTHSIM.

AKTyaTbHOCTH HaIllel padOoThI JOBOJIbHA BBHICOKA, B CJICICTBIUHM HEOOXOIUMOCTH
CO3J1aHMsI HOBBIX MTPUPOIONOI0O0HBIX TEXHOJIOTHH 117151 OOPHOBI C 3arpsI3HEHUSIMU.

Llenb paboThl: cO3/MaTh MakeT COOPIIMKA HE(PTSIHBIX 3arps3HEHH Ha OCHOBE

CTPOCHHA KMBBIX OPraHU3MOB- 000JIOYHHUKOB



3agauur pabOTHI:

1. W3 moapydHbIX CPEICTB cOOpATh YCTAaHOBKY ISl (PMIIBTPAINH Ha
OCHOBE CTPOCHHMSI )KHBOTO OpTaHu3Ma -000JI0YHHKA.

2. IlpoBectm  mabopaTopHbIE  HUCHBITAHUS  HA  MPEAMET
GbuUIBTPOBaHMS BOJBI W CTEKAHWS HAKOIUICHHOW He(PTH B CrHenuaIbHBIN
pe3epByap 1151 coopa HePTH

3.  Ilpomectn aHamu3 oTOOpaHHON BOJABI HA MPEIMET COJCPIKAHUS
He(TH B OTHUIBTPOBaHHOMU BoJie ¢ oMotsio UK-ciekrpomerpun

llomenyuanvnvie  nompebumenu:  TPOMBIILIIEHHbIE  OOBEKTHI
HEe(PTEXUMHUYECKON OTpaciu pecrnyOJukd bamkopTocTaH, 3KOJIOrHYECKHE
NaTPyJIbHBIE CITy>KOBI HAIIEH PECITYOIHUKH.

Haznauenue obvexkma: MaxkeT SBISETCS TPOTOTHUIIOM BaKyyMHOTO
CKUMMepa i coopa HEDTIHBIX 3arpsi3HEHUH ISl BOAHBIX MOBEPXHOCTEH ¢
HEOO0JIBIION CKOPOCThIO TEUEHUS

OcHO6HOU natoc HAIIETO MAaKeTa MO CPABHEHUIO C CYIIECTBYIONIUMU
BaKyyMHBIMHU COOpILMKaMH B BO3MOXHOCTH paOOThl O€3 OTCTauBaHUs, COOP

He(TU MPOUCXOANT B CIICIIHAIBHBIN pe3epByap



I'JTABA 1. OB30P JIMTEPATYPHI

1.1 TTpupoaonog00HbIE TEXHOJIOTHUU

[IpuyriHa COBPEMEHHOI'0 3KOJIOTMUECKOT0 KPU3KCa KPOETCS B aHTarOHU3Me
npupo bl U TexHochepsl, chopmupoBanHoii 3a nocueauue 300 nger. Co3gaBast HalLy
IMBWIN3ALNIO, B3aUMOJCIHCTBYS C NPUPOAOM, dYeloBeK BEN ceOs HE Kak eé
HEOTbEMJIEMasl YacTh, a KaK FOCHOJICTBYIOIIAsl CUJIA, BEIKAYMBAIOIIASI TIPUPOIHBIC
pecypcsl. [Ipu 3ToM 1o Mepe pocTa MaciTaboB MPOU3BOACTBEHHOMN ACSITENILHOCTU
e HeraTMBHOE BIIMSHHE Ha Ouocdepy BO3pacTano, MPUOIU3UBIINCH CETOAHS K
KpUTUYECKOMY Mopory. B pesysnbraTe uenoBedeckas HUBWIM3AIMS, TOCTUTHYB,
OecCIOpHO, BBICOKOTO YPOBHS PAa3BUTHS, 3aljlaTWIa 32 3TO HENPHUEMIIEMYIO
pPECYpPCHYI0, B MEPBYIO OYEpEllb SHEPreTHUecKyro IeHy. VMeHHO TiyOuHHOE
MPOTUBOPEUHE MEXKIY TEXHOCHEPOU 1 IPUPOI0H 00YCIOBUIIO BCE BO3PACTAIOILY IO
yIpo3y PpEeCypCHOTO TOJOJa W PUCKH JKOJIOTUYECKUX, KIMMATHYECKUX,
TEXHOTEHHBIX KaTacTpod.[3] Brixo U3 kpu3uca BO3MOKEH JIMIIb YTEM CO3IaHUS
TexHochepbl, Oasupyronieics Ha TEXHOJOTHUSX, BOCIPOU3BOASIIUMX CHUCTEMBI U
MPOLIECCHl KUBOW TPHUPOABI B BUJE TEXHHUYECKHUX CHUCTEM M TEXHOJOTUYECKUX
MIPOIECCOB, WHTETPUPOBAHHBIX B E€CTECTBEHHBIM MPHPOIHBIN PpPecypcooOOopoT.
Takue TEXHOJOTUU MBI Ha3bIBaeM MPHUPOAONOAOOHBIMU, U UMEHHO OHH JIOJDKHBI
Je4b B OCHOBY MNPUHIUIHUAIBHO HOBOM TEXHOJIOTHYECKOW 0a3bl IMUBUIM3AIIUU.
WNHbIMU CcITOBaMHU, CMBICI CO3JaHHS MPUPOAONOJ00HON TeXHOC(HEpPhl COCTOUT B
BOCCTAaHOBJICHMH CBO€0Opa3Horo "oOMeHa BemecTB" MPUPOJBI — €CTECTBEHHOTO
CaMOCOTJIaCOBaHHOTO pecypcooboporTa, HapYIIEHHOTO CETOTHSITHUMU
TEXHOJIOTHSIMH, KOTOPBIC BEIPBAHBI U3 €CTECTBEHHOTO IIPUPOTHOTO KOHTEKCTA. [4]

1.2 CymecTByromue Mexanndeckue HerecOopmumku

[TocTymienrne u pa3nmuBbl He)TH U HEPTEIPOAYKTOB B BOJHON aKBATOPHH
MOTYT TIPOM30HTH B IJ000OE BpeMs HE3aBUCHUMO OT CTaaud HEe(TSIHOTO
MIPOU3BOJICTBA: MPU TPAHCIIOPTUPOBKE, T0OBIUE, TepepaboTke, MpueMe, XpaHEeHUH,
HEMOCPEJACTBEHHOM  HCMOJib3oBaHUM. HedTh wumeeT OOJbIIyI0  CKOPOCTh

paclpoOCTpAaHEHUs] W SBJSIETCS  JIMAECPOM  CPEOu  JPYTUX  3arpsi3HUTEIICH
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OKpY’KaroIIel cpejibl B HACTOsIIee BpeMs 1o MaciTabam u Bugam. [ 1] [TpoBoaumerii
aHan3 000pYyAOBAHUS MO YCTPAHEHUIO aBApUMHBIX Pa3IMBOB HEPTHU JTOKA3all, YTO
He(TSAHBICE KOMITAHUM OCHAICHBI HEJOCTATOYHBIM KOJUYECTBOM CHEIHAThHBIX
cpeacTB  — ckuMMmepoB  (HedTecOopiiukoB). [S]CpeactBa  HMHOCTPAHHOTO
IIPOM3BOJICTBA HE BCETa MPUTOHBI JIJIsl MPOBEACHUS JIOKAIU3AMK U cOopa HeDTH
C TIOBEPXHOCTU 03ep, 00i0T, pek u T.1. s cOopa HehTH U HEPTENPOITYyKTOB
UCIIOJIB3YIOTCS. MEXaHUYECKUE YCTPOMCTBA WIIM CKUMMEPHl HE(TENpOayKTOB,
MIPUHITUT pabOTHI KOTOPHIX OCHOBAH HA Pa3HUIIC B INIOTHOCTSX HE(TH U BOABL. J1iis
yAalleHus He(TEeNpoayKTOB C BOJHBIX IOBEPXHOCTEH MCIOIB3YIOT METOJbI:
- anre3usd (oy1eoUIbHbIC MOBEPXHOCTH coOuparot Ha ceost
HedTenpoaykTsl). OneodunbHbIC CKUMMEPHI OCHAIIEHBI BPAILIAIOIINMUCS
HIeTKaMH, TUcKaMu, 0apabaHaMu WM HETIPEPHIBHBIMU JIeHTaMH. Hanumiime Ha HUX
HE(TENPOAYKTHl YAAISIOTCS MEXaHUYECKHM CIocoOoM. JlaHHBIE CKHUMMEPHI
3aXBATHIBAIOT ~ HE3HAYMTEJIbHOE KOJIMYECTBO BOJBI, OTJIMYAIOTCS  HHU3KOU
YyBCTBUTEIBHOCTHIO K COPTaM HEPTH U BOZMOKHOCTHIO cOOpa He(pTH B 3aTOHAX, HA
MEJIKOBO/bE, npyJax, 3apOCIIUMH BOZOPOCIISIMH.
- mopor (4epe3 HEero MPOXOJUT Bojaa co ciioeM Hedrenpoaykra). I[Topor ornenser
OCHOBHYIO YacCTh BOJbl, MpOMycKass BEpPXHHU CJIIOH C HEPTENpPOIyKTOM.
OtneneHHbI HEPTENPOIYKT CIMBACTCS B €MKOCTh U BhIKauuBaeTcs). [loporoseie
HedTecOopuuku (OapbepHBIE  CKUMMEPBI)  OTJIMYAIOTCS  DKCILTyaTallMOHHOM
HAJeKHOCTBIO M TIPOCTOTOW. DTH CKUMMEPHI CIIYKUT JOJITHUE Tro/ibl 0€3 MOJIOMOK.
- IIUKJIOHHKI (TIO3BOJIIOT CO37aTh BOJIOBOPOT, OTKyJa W3 IEHTPA C MOHUKEHHBIM
YpOBHEM BBIKAYMBACTCSI He(DTh).
- BaKyyM (BcacblBaeT IMOBEPXHOCTHBIM  CIOM  BOJBI, OTAENsAS OT  HEro
He(Th). BakyyMHass ycTaHOBKa (BaKyyMHBIH CKHMMEp) HMEET CIEIYIOIHM
npuHUIUN padoThl. BMecTe ¢ BOaON Mo AEHCTBHEM BaKyyma OCYILECTBIISICTCS
3acacblBaHME HE(PTSIHON MIIEHKU He(YTeCOOPHBIM YCTPOMCTBOM (I11€JI€BOM HACATKOM
WIM MIETOYHBIM PYYHBIM CKUMMEPOM, YAAISIONINM TsDKENbIE W BSI3KHE HEPTH C
TBEPIBIX TOBEPXHOCTEH M B TPYIHOMOCTYHHBIX MecTax). CMech HepTH ¢ BomoH

MOCTyNaeT B pe3epByap, MPOUCXOAUT OTCTaWBaHWE, TIOCIE 4Yero HePTh
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OTKa4YMBAETCSl HACOCOM B CIIELIMATIBHYIO EMKOCTh, @ BOJIa CIIMBAETCSl 0OPAaTHO B PEKY.
PaccMoTpum HamOosiee MOMYJSIpHBIE BHJIBI BaKyyMHBIX COOpIIMKOB. COOpIIMK
Heptu HII-1 ucmonb3yercss kak Hacaaka JJid BaKyyMHBIX yCTaHOBOK BAVY-1 u
BAYVY-2 nnst coopa HedTH B TPYAHOJAOCTYIIHBIX MecTax. B Hegrecoopmmkax HII-2,

HII-3, HII-4 peryasTopoM  TOJIIMHBI  OTKAYMBAEMOIO  CJOSl  SIBIISIETCA

caMoOHacTpauBaromuiicss mopor. Hedtb, mnpomenmas mnopor oOTKadYWBaeTCs

BCTPOCHHBIM MJIM OEpErOBBIM HACOCOM.[6]

CpaBHUTENBHBINA AHAIU3 AHAJIOTUYHBIX CKUMMEPOB

[Toxa3zaTenu IIpousBoxn | Croco6 cbopa Bunbt HedTu Ycnosus Mycop BcnoMorarensHbIe yCTpoiicTBa
Haznauen. UTEIBHOC | HePTh BOJIBI
Tb cOopa
Cxummepbl
HII-1 3aBUCHUT OrtcTanuBaHue U Mano u Cnokoiinele | MoryT Hacoc u 6ak mis coopku
OT Hacoca | OTKadka CPEIHEBSI3KHUE 3abuBaTHC
COCYABI ST MyCOpOM
HII-2 3aBucur OtcrauBaHue 1 Maso u Cnokoitieie | Moryt Hacoc u 6ax 1yist cOopku
OT Hacoca | OTKayka CpPE/IHEBS3KHUE 3a0buBaTHC
COCYABI ST MyCOpOM
3aBuCUT C6op cpa3y B Maio u Ycnosus MoryT Hacoc
OT Hacoca | pesepByap CpeIHEBsI3KME | MOTYT OBITH | 3a0MBaThC
CkummMmep Ha cocy bl pasHbIMHU, B | S MyCOPOM
OCHOBE HAIlIero TOM UHCIIe
MaKeTa BOJIA C
BOJIHAMH
BCJICACTBHHU
HaJIN4YUs1
GaprepHOi
CTEHKH

1.3 O06om0uHUKHN

O6OJ’IO‘—IHI/IKI/I, 501041 .HI/I‘—II/IHO‘—IHOXOpI[OBBIe — IOATHUII IPUMHUTUBHBIX

XOPJIOBBIX )KMBOTHBIX, IIMPOKO PACTIPOCTPAHEHHBIX B MOPSAX U OKeaHaX. M3BecTHO

OKO0JI0 3 THIC. BUJIOB. B3pociibie 0coOM MMEIOT MEIKO0Opa3Hoe TeJo, TOKPBITOES

000J104K0# (MaHTHEN) U3 IEJUTI0JIO30M0I00HOTO BEIlleCTBA — TYHUIIMHA. MaHTHS



MOXET OBITh TOHKOM, MSTKOM, MOTYNPO3PavyHON UITH TOJICTOU, OyTPUCTOH,
x)éctkoil. Teno umeer nBa oTBepcTHs (cudOHA): — POTOBOM U BHIBOJTHOM
(xknoakanbHbIN). OO0IOYHUKH — (PUIBTPATOPHI, MUTAIOTCS TUTAHKTOHOM, KOTOPBIiA

C TOKOM BO/JbI 3aCaChbIBAalOT B 06’béMI/ICTYIO TJIOTKY.

* Cugasme unsTpaTopsl
* MiMeraT NNoTHYO 0BONOURY M3 MyHUHG

porTes

OuibTpanus y O0JbIIMHCTBA BUIOB (CaJIbIIbl, ACIUIUH ) OCYIIECTBISETCS C
MOMOIIIBIO JKa0EPHBIX IeJIeH, KOTOPhIE COXPAHSIOTCSA B TEUEHUE BCEH KU3HU.
CTEHKHU II0TKU OTUIETEHBI CEThIO KAUJUISIPOB, B KOTOPBIX MTPOUCXOIUAT
razoo0MeH. Takum 06pa3om, rI0TKa SIBISIETCS OJTHOBPEMEHHO YaCThIO
MUIIEBAPUTEIBHON U ABIXaTEIBHON cucTeM. BCro CBOIO %U3HB B3pOCibie (hOPMBI
MPOBOAAT HEMOABUKHO, MPUKPEMUBIINCH K KAKOMY-HHOY/Ib TBEPJIOMY TIPEAMETY
Ha JIHE W MPOTOHSIS Yepe3 CBOIO MPOHU3AHHYIO kabpaMu TJIOTKY BOY, YTOOBI
OTGUIBTPOBATH U3 HEE MeNIbUalIlie KICTKUA (PUTOTUIAHKTOHA UITU MEJTKUX
YKMBOTHBIX ¥ YaCTHUIIbI OPraHUYECKOTO BEILIECTBA, KOTOPHIMU ACITUANYU MTUTAIOTC.
OHU HE MOTYT MEePEIBUTATHCS, U, TOJIHKO UCIYTaBIINCh YEro-TM00 WIH MPOTJIOTHUB
YTO-HUOY/Ib CJIUIIKOM KPYITHOE, aCIIUIUS MOXKET CKaThbCsl B koMouek. [Ipu stom

BOJIa C CHUJIOM BhIOpAchIBaeTCs 13 CU(OHA.

1.4 3axmroueHue no JuTepaTypHOMY 0030py

Ha ocHOBaHMM U3y4E€HHOTO JIMTEPATyPHOTO 0030pa MbI Y3HAIN 00 OCHOBHBIX
METOJIaX YCTPAHEHUSI HEPTHU C TTOBEPXHOCTH BOJIbI, Y KaXKJA0T0 U3 HUX CBOM TLTFOCHI
U MUHYCBl. MBI TIpenjiaraeM MEXaHU4YeCKHil cOOpIMK He(pTH BaKyyMHOTO THIIA,
MPOTOTUIIOM KOTOPOTO SIBJISIETCS CTPOCHHE 000JOYHMKA (OCHOBHBIE JAHHBIE IO
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MOP(OJTOTUYECKUM U (HU3HOJOTUYECKUM KPUTEPHUSIM NPUBEACHBI B JINTEPATYPHOM
o03ope). [IpennoxxeHHbIit HAMU MakeT MPUPOIOTOI00HOTO (PUIBTPA B OTIMYUU OT
CYILIECTBYIOIIUX COOPIIMKOB UMEET CBOM JJOCTOMHCTBA: BO3MOXHOCTh pabOThI Oe3

OTCTauBaHUs BOJbI, COOp HEPTH B CliEIMATIBHBIN pe3epByap, MPOCTOTA YCTPONCTB.

I'NTABA 2. METOIUKA UCCJIEJOBAHUA
Dtarbl IPOBEJIEHHBIX PadoT:
1. CocraBneHne cxeMbl MakeTa cOOpIINKa
2. IlonGop maTepuanoB /Ui MakeTa U €ro KOHCTPYUPOBAHUE
3. Ilposenenue ombiTa cOopa HEYTH C BOAHOM MOBEPXHOCTH C
MOMOII[BI0 COOPAaHHOT'O MaKeTa
4. TlpoBeneHue aHanu3a OTGUIBTPOBAHHOU BOJIbI, SMYJIBCHUU BObI
u HeptH M coOpaHHOro (QuibTpaTa HePTH C TOMOLIBIO (U3UKO-
xumuyeckoro crnocoba- UK crnekrpomerpun.
Mecro npoBenenusi pabotel: MAOY I'mmuazus Nel6 r. Yda, maboparopust
HepTEeXMMUYECKUX MaTepuajioB Ha ©0a3ze Y(PUMCKOTO TOCYyJIapCTBEHHOTO
aBUALIMOHHOI'O TEXHUYECKOIO0 YHUBEPCUTETA.

Cpoxku npoBeieHus: OKTSO0ph- 1ekadbps 2022 roxa.

Cocmasnenue cxemvl makema coopuuxa

Ha ocHoBe cTpoenus o6onounnka Oblia cocTaBieHa cxema Maketa. Kak u y
000JIOYHUKA HAIll MAaKeT UMEET- JIBa OTBEPCTUS: OJHO- JIJisi 3a00pa BOJBI, BTOPOE
JUTsl BBIXO/1a (UIBTPOBAaHHOW; cudoH 1ist puiabTpanuu. Kpome sToro, npoayMaHo
MecTo coopa HedTu nociie punbTpanuu. Bakyym OyaeT co3/iaH ¢ MOMOIIBIO Hacoca,
HO B HalIe paboTe BBUAY HEOOIBIINX PA3MEPOB HAIIIETO MPOEKTA, MbI BTATUBAIN

BOJY C MOMOILBIO TPYIIIH.
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Iloo6op mamepuanog ons makema u e20 KOHCMPYUPOBAHUE

Marepuabl 111 MakeTa- TUIACTUKOBAs OYThUIKA M TUTACTHK, JIJIS1 CKIICHBAHMS
UCIIOJIb30BaJICs Topsiuui  kiei. Ha mmactukoBbii cudoH Obuta moOMelieHa
bunbpoBasibHass OyMaHa B TpH CJIOS JUIsI TIONyYEeHHS Oojiee KaueCTBEHHBIX
pe3yapTaToB OTGUIBTPOBAHHOW BOABI. B Buae Tpy30B OBUIM IOABEIICHBI

HeOoJbIIe KaMelK. ['0TOBBIN MaKeT BBINISIAUT CIASAYIOIINM 00pa3oMm:

Puc.l 'omoewiti maxem



Puc.2 Iloozomosxka k puxcayuu 2py306

IIposeodenue onvima coopa Hepmu ¢ 80OHOU NOBEPXHOCMU C NOMOWDBIO -
coOpanHo020 Makema

B emkocTe ¢ BOMOI ObLT OMyIIEeH Hall MakeT, Ha CU(POH KaK paHee U
oOroBapuBaoch OblIa MoMeneHa GUIbTpoBalbHAsA OymMara. Ha moBepXHOCTH BOBI
OBLJIO MPUITUTO HEOOJIBIIIOE KOJIMYECTBO HE(TH, KOTOPOE Cpa3y JKe MPEeBPaTUIOChH B
He(dTaHYIO IeHKY. C MOMOIIBIO TPYIIH ObUT CO3/1aH BaKYyYM, OTTSTHBAIOIINNA BOIY
¢ HedThIO BHU3 K (GuiabTpy. Boma 0e3 BHIAMMBIX TPH3HAKOB HaMW4us HE(TH
nmpocaunBaiack BHU3, moa GuiabTp. Ha dunbTpoBasibHyt0 Oymary HaiIumaniu
He(TSHBIC 3arps3HEHUS, KOTOPHIE CO BPEMEHEM Hadald CTEKaTh B CIICIIHAIBHBIN

pesepByap st coopa HehTH
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Puc.4 Hegpmv cobupaemcs 6 pesepgyape

IIposedenue ananuza om@uibmposanHo 800bl, IMYIbCUU 800bL U Hedhmu U
cobpanHo2o Qurbmpama Hegpmu ¢ NOMOwbIO GusuKo- xumuieckoz2o cnocooa- UK
cnekmpomempuu

NK-criektpsl 3anuceiBasiich Ha crekrpomerpe Dypbe «Nicolet iS 10» ¢

Mmatemarudeckum obecnieuerneM «OMNICy» B uatepane gactor 400 — 4000 cm™.,
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Puc. UK -®ypve cnexkmpomemp «Nicolet 1S 10y

[Ipubop mpenHasHaueH MJisi U3MEPEHHUS  COJIEPKAHUS  Pa3TMYHBIX
OpPraHMYECKUX U HEOPTaHUYECKUX BEIIECTB B TBEPABIX U KUIKUX O00paslax,
MPOAYyKTaxX MUTaHMS, [MOYBAX, BOJIOKHAX, MOJUMEpaxX, HEQTENPOayKTax U T.1. 1O
CHeKTpaM B MH(}pakpacHO! 00JaCTH SIEKTPOMATHUTHBIX U3TyUYEHUH.

[TpuHimn neicTBus mpubopa OCHOBAH HA TOM, YTO MPH ABUKEHUU OJHOTO U3
3epkan uHTepdepoMeTpa MPOUCXOJUT H3MEHEHHE PA3HOCTH XOJla MEXKIY
UHTEPPEPUPYIONUMHU JIy4yaMHU, KOHTPOJIb TIOJOXKEHUS U CKOPOCTU JBUKEHUS
3epKajla MHTEpPEepoMeTpa OCYIIECTBIAETCS € MCIOJb30BAHUEM BCTPOEHHOTO
BCIIOMOIaTEJIbHOI0 MaJIOMOIIHOIO Jiazepa. Peructpupyembiii CBETOBOM IOTOK HA
BBIX0JI€ UHTEpepoMeTpa npeacranisier coooit dypre — 00pa3 perucTpupyeMoro
onTHYeckoro crekrpa. Cam CHEKTp MOJydaeTcsl MOCJe BBINOJIHEHUS OOpaTHOTO
npeoOpazoBanus Dypbe.

CrekTpbl CHUMaJIU Ha ONTHYECKOW MPUCTaBKa JJIi PETUCTPALMU CIIEKTPOB
HapYIIEHHOTO TOJIHOTO BHYyTpeHHero oTpaxkenus (HIIBO)

[TpucrtaBka omHokpatHoro HIIBO mnpennaznadeHa sl 3KCIpecC-aHAIN3a
pa3IMYHBIX THUIOB TBEPABIX M JKUJIKHX O0OpasloB, IMO3BOJIsIET padoTaTh 0e3
pOOOMOITOTOBKM W TOMy4YaTh KadecTBeHHbIe MK cmekTpsl maxe mpu Majbix
KOJIM4YeCTBaxX uccieayeMoro BemiectBa. OHa mpeacTaBiiser coO0N MeTaTuYecKui
CTOJIUK JJisi 00pa3IioB C aJIMa3HBIM OKOIIIKOM B IIEHTPE M MPUKUMHOE yCTPONCTBO

(BUHT), KOTOpo€ oOecrmeunBaeT XOpOIIMH KOHTAaKT Marepuaia ooOpasia cC
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KpuctauioM anmaza. OOmmMil BuJ TpUCTaBKU H300pakéH Ha Qotorpadun b.
[Mpucraka HIIBO montupyercss Ha WMK-cnekrpomerpe (pucl. Ilpunoscenuel).
OCHOBHBIC TEXHUYECKUE XaPAKTEPUCTUKN TPUBEACHBI B MPUIIOKEHUH 2.
OOpasisl 17151 UCCIIEIOBAHUS:
1. O6pazen Nel- BoiHO- HEPTSAHAS AIMYJIbCHS
2. O6pazer No2- coOpaHHas B pe3epByape MakeTa HeTh

3. O6pazen Ne3- orduiibTpoBaHHas BOJa
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2.1 Pe3ynbTaThl HCCIIEIOBAHUHN U UX O0CYXKICHUE

Ilocne IIPOBCACHUA (I)I/IBI/IKO- XUMHUYCCKOT'O HCCICAOBAHUA 4-x 0T06paHHI)IX

00pa31ioB ObLIN MOJIyYEHBI CIEIYIOIUE CIIEKTPhI:

Oopaserr Nel

B o6pasue Nel 1o BBISIBAEHHBIM CIIEKTPAM BUIHO YTO PACTBOP COACPIKUT

BOY, OJIA KOTOpBIﬁ XAPAKTCPHBIM ABJIACTCA ITHUK FHHpOKCHJ’IBHOﬁ I'PYIIIIBEI B

mauramnazone 3670-3300 cm . [Iuku B BOTHOBBIX unciax 2954, 2924, ot 1640-660

CM_l rOBOpPAT O HAJIWYHC B BOJAC PA3JIMYHBIX YITICBOJOPOJOB.

Oo6pazerr No2

N3 pesynbraTtoB K- criekTpoB MbI BUAMM, UTO B cOCTaB 00pasiia Ne2 BXoasT

JMYHBIE YrIeBoa0posl. ITuk B obnacTu M xapakrepeH 11 anbKHIEHBIX
a3 e yriueBogoposl. ITuk B o6mactu 2954 cm™ xapakrepe aIbK

pagukanos, B o6nactu 2853 cm! ana rpynn -CHo-, ot 1140- 727 cmt xapakTepHble

AJI pa3JIMYHBIX T'PYHITMPOBOK PCACIIBHBIX W HEITPCACIbHBIX COCHHHGHHﬁ. Kak Mb1

BUJIUM SIPKO BBIPQKEHHOM OO0JaCTH TPUCYTCTBUS BOJIbI

COOTBCTCTBCHHO MOXKHO CIOCJIaTb BBIBOA,

MaKCHMAaJIbHO 0e3BOHAsT HE(PTHIO

HEe OOHapyXeHO,

4TO B pe3epByape HaKaIUTUBACTCS
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Oopaserr Ne3

UK crniekTpbl 0TOUIBTPOBAHHON BOJIbI- OCHOBHOM PE3yJIbTAT, KOTOPBIM AaeT

OTBCT HACKOJIBKO YHUCTO MOXET OYHUCTUTCA BOAA OT 3arpsASHCHHA C IIOMOIIBIO

Hamiero Makera. Kak Mbl BUAMM, Ha CHEKTpe OOHApYX EH SIPKO BBIPAKCHHBIN MUK
TUIPOKCUIIBHOM Tpymmbl 3384 ¢cM™, 1 B HEGOIBIIOM KOIMYECTBE HMPHCYTCTBYIOT

MUKW XapaKTCPHBIC AJIA YITICBOJOPOIOB. ECTGCTBCHHO, KaK U BCC MCXaHHYCCKHC

CIocOOBI OYMCTKM, Hall MakeT He MoxeT obecrneunth 100% ouucTKy, 4TO H

npeanoiaragock. He cMoTps, Ha 3TOI0 Kak Mbl CUMTAEM Hall COOpPUIMK HEPTH
IIPEKPACHO CIIPABUJICA C IIOCTABJICHHOM 3a4a4eH.
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2.2 BeIBOIBI
B pesynbprate mnpoBeAeHMs HalIleW MNPOEKTHOW pabdOThl Mbl IPULUIM K
CJIEYIOIIUM BBIBOJIAM:

1. U3 noapyuHsIX cpeAcTB HaMu ObLIa coOpaHa yCTaHOBKA JUIsl PUIBTPALUU
BOJBI OT HEPTH U cOOpa HETAHBIX 3arps3HECHUI Ha OCHOBE CTPOCHHS
’KUBOTO OpraHu3Ma -000JOUHHUKA.

2. IlpoBeneHHble Hamu  JaOOpaTOpHbIE  MCHBITAaHMS HA  IPEIMET
(GunbTpoBaHMS BOABI U CTEKAHUS HAKOIJICHHOW HE(TH B CIELMATbHBIN
pe3epByap 11 coopa HedTH ObUIH YIaYHO COBEPIICHBI

3. bou1 nmpoenen UK-ananu3 oToOpaHHBIX 00pa3LoOB: NEPBOHAYAIBHOM
AMYJIbCUH BOJBI U HEPTH, OTPUIBTPOBAHHOM BOJbI U COOpaHHOU HE(DTH.
AHanu3 nokasaj, 4To Ha OCHOBE HaIlIeT0 MaKeTa MOKHO coOpaTh ¢ BOJIHOM
MOBEPXHOCTH HEPTIHOE 3arpsi3HEHUE, KOTOPOE MPAKTHUECKA HE UMEET
ciensl BOABL. A (UIBTPOBaHHAs BOJA WUMEET JIMIIb HE3HAYUTEIbHBIC

CJIeNIbl MPUCYTCTBUS HE(PTSIHBIX YTIEBOIOPOIOB.
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2.3 3aKJroueHue

[Tpupo10mno100HbIE TEXHOJIOTHH — 3TO BOCIIPOU3BEACHHE ITPOIIECCOB YKHUBOM
MPUPOJIBI B BHJIC TEXHUUECKUX CHCTEM, HHTETPUPOBAHHBIX B €CTECTBEHHBIN 000POT.
B cBoeli MpOEKTHOW pabOTe MBI XOTENH ITOKa3aTh, HACKOJIBKO Ba)KHBI W HY>KHBI
«mmen» TPUPOIBI ISl pernieHus: mpobieM yenoBedecTBa. [Iporecc mormomeHus
000JIOYHUKAMH TUTAHKTOHOB CIIOJ[BUTJIO HAC Ha KOHCTPYHPOBAHHUE HAIIIETO MAKETa.
M koHeYHO jk€ ObUIM YYTCHBI SKOJOTHYECKas TMpoOJieMa- 3arpsS3HEHUE BOIBI
HEe(DTIHBIMU 3arpsS3HEHUSMH, KOTOPBIC KAcalOTCS HETOCPEACTBEHHO KaK W HaIlen

pGCHY6JII/IKI/I BaHIKOpTOCTaH, TaK U MHOT'HX OPYIUX PCruOHOB U CTPAH.

[IpakTrueckast 3HaYUMMOCTh Hallel pabOThI:

1) B MCHOJNB30BaHUM TPOMBIIUICHHBIMA OOBEKTAMH CKHMMEpOB,
CO3/IaHHBIX Ha OCHOBE HAIIEr0 MakeTa B HE(TSIHON OTpaciu, B ciydae
paznuBa HEQTH B IIPOLIECCE UX AECATEIBHOCTH

2) B BO3MOXKHOCTH TPUMEHEHHsI COOpPIIMKOB HE()TH, Ha OCHOBE

HaIIEro MpoeKTa JIJIsl IKOJIOTHYECKUX MATPyJIen U CIIykKO.
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I'JIABA 3. CIIMCOK MCIIOJIb30BAHHOM JINTEPATYPbI

1. PexomeHmyeMble TEXHOJIOTHHM JIMKBUIAIMU PA3JIUBOB HEPTH.
HonrononoBa Oxcana HwukonaeBHa, Poccuiickuidi rocyIapCTBEHHBIM
re0JIOropa3Bel0YHbIN yHUBEpcUTET UMeHU Cepro Opmxonukuaze. Hayunslii
KypHai Poccuiickoro razoBoro oOuiecTna.

2. [Ipukaz  Pocrexnamzopa «OO0  yTBepXKIEHUH  TOpPSAKA
POBEAECHUS TEXHUYECKOTO PaCCICIOBaHUs MPUYMH aBaApUi, UHIUACHTOB U
CJIy4aeB yTpaThl B3phIBUATHIX MATEPUATIOB IPOMBIIUIEHHOIO HA3HAYEHUS HA
00BbEeKTaX, MNOJHAA3OPHBIX (QeaepanbHON Cly)k0e MO 3KOJIOTHYECKOMY,
TEXHOJIOTUYECKOMY U aTOMHOMY HaJ30py» oT 19 aBrycra 2011 r. Ne 480.

3. [MPUPOAOITIOAOBHBIE TEXHOJIOI'NU: HOBBIE
BO3MOXHOCTHU 1 HOBBIE BBI3OBBI, 2019 r. M.B. KoBanpuyk, O.C.
Hapaiikun, E.b. Aunmmnaa, HAYYHAS CECCHA OBIIEI'O COBPAHUA
YJIEHOB PAH HannoHanbHbIN HCCaeq0BaTENbCKUM HEeHTp "KypuaToBckui
uHctuTyT", MockBa, Poccusi.

4. KoBanpuyxk M.B., Hapaitkua O.C., Anumuua E.b. Hayuno-
TEXHOJIOTUYECKUE TPUOPHUTETHl U rio0anbHbIM BbI30B XXI Beka // Hosas
skoHOMUKA. HHOBamoHHbI noptpeT Poccun. Coopuuk. M.: HII "Llentp
Crparernueckoro maptuépctna”, 2015. C. 55-58.

5. bamkun B.H., 'anuynun P.B., IN'anuynuna P.A. ABapuiinbie
Pa3NUBHI YTIIEBOJAOPOIOB B BOAHYIO CpEly: MPOOIEMBbl U TyTH UX PeIieHust //
3ammTa okpyxkaromiei cpeasl B HedrerazoBom komruiekce. 2010. Ne 11. C.
4-7.

6. ABamnenko M.B., IIpuBanoBa H.M. Mertonbl 04YHCTKH BOX OT
3arpsisHeHH HedThi0 U HedTenpoaykTamu // MeXIyHapOIHBIN KypHaT

sKcTIepuMeHTanbHOT0 oOpaszoBanus. 2017. Ne 3—1. C. 90-91.
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I'JIABA 4. IIPMJIOJKEHHUE

[Tpunoxenue 1

Puc.1 npucmaska HIIBO
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[Tpunosxenue 2

OcHOBHbIE TEXHHYECKHE XAPaAKTCePUCTUKHU

Onruueckas cxema:

Onrtuka "pinned-in-place” T'epmernuHas omnTHYecKas
cxema, He TpeOyromas IOCTUPOBKU ITOCTE 3aMEHBI OIHOM
WM BCEX ONTHYECKUX AeTaiell (MCTOYHHK, J1a3ep, 3epKaia,

JIETEKTOP). Onrtuueckoe oTaeNeHHe c
LEJIbHOMETAJUINYECKUMH 3€pPKaJIaMHL.

OnTrueckne ryqn: (KIOBETHOE 2

OTJeJICHHUE ¥ BHEIIHHUE):

CuekrpanbHblii quanazon, cM™ | 7500 — 350

Paspemenue, cM™: ne xyxe 0,4 cm?

To4noCT N0 BOTHOBOMY umcny: | 0,01 cm?

CkopocThb 40

CKaHMPOBAaHUsI, CKaH/C:

Hnrepdepomerp: uatepdepomeTp Maiikenbcona. IuHamuueckasi HACTpOHKa

uHTEppepoMeTpa M aBTOMAaTHYECKas

OHCPIrrUn U3JTYUYCHUS.

OIITUMM3aIIUA

[IpoBepka u Banuganus:

Bcerpoennsie crangaptel NIST, coorserctBue USP, EP u
BP

IIporpammHoe oOecrieueHNe:

OMNIC™ na pycckoMm si3bIke

OnepanoHHasi CUcTeMa.

Windows XP/ Vista

Hntepdeiic: USB 2.0
PaboTa B cetu: Crannapt
Pasmeps! kroBeTHOTO OTAeneHus, | 21x26x20
cM:

Pasmepnr ontryeckoro 0J10ka, 55x57x25
cM:

Bec onTuueckoro 0j10ka, Kr: 39

I[eTeKTOp BJIAXKHOCTH:

ANIEKTPOHHBINA JETEKTOp BIIAKHOCTH B MPHOOPE B PEXKUME
IIOCTOSHHOT' O KOHTPOJIA C BbIBOJIOM JaHHBbIX B
MIporpaMMHOe oOecTieueHue.

I[I/IaFHOCTPIKa CIICKTpOMETpA:

aBTOMAaTHYeCKasi CHCTeMa JIMAarHOCTHKU Y3JIOB MpHOOpa B
pexumMe on-line U TecTupoBaHue MPUOOPA.

Cucrema npotyBKu
CIIEKTPOMETpa:

KOMIUIEKT JUIi IPOJYBKH  CIIEKTPOMETPA,
PEryJISTOp IPOYBKH.

BKJIrO4as

Bremnue ycrpoiictsa u
JOTIOJTHUTENIbHBIE MOLYJIN

UK muxpockon

TI'A unTepdetic

ABTOMaTHYECKHE MPUCTABKU Smart
[TpucraBku Foundation
Wnterpupyromas chepa

Mogyns iZ10

O6nacTi MpUMEeHEHUS:

JoObrua u mepepaboTKa ChIpbA
OKoJorus

Kpummnnanucruka
MarepuanoseneHue
[TonmmmepHas TPOMBIIILIEHHOCTh
Dapmanus
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