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V]IK

YuyeOHo-MeTOAMYECKOEe TO0CO0Me K TIPOBEICHHUIO JIAOOPATOPHBIX 3aHATUH IO
mucnuruinHe «HpOpMalmoHHbIE TEXHOJIOTHHA B chepe 0e30MacHOCTHY», COCTABJICHBI C IENBIO
O3HAKOMJICHHUS CTYJCHTOB C COBPEMEHHBIMH MH(POPMAIIMOHHBIMU IIPOTPAMMHBIMH IPOTYKTaMHU
U MeToJlaMH paboThl ¢ HUMU. [laHHBIC WH(POPMAIIMOHHBIC CUCTEMBI MOT'YT OBITH MCIIOJIb30BaHbI
JUIA TIONJICPKKH TIPUHSTHS YIPaBJIEHYECKUX PpEHIeHWH Ha ocHoBe mpornosupoBanus UC, a
TaKe CHU3UTh PUCK BOBHUKHOBEHHUSI HECUACTHBIX CITydaeB, MPOQeCcCHOHATIBHBIX 3a00JICBaHUN U
MaTepuaibHOro ymepoa.

Ha nmaGopaTOpHBIX 3aHATUSAX CTYACHTHI ydaTcsl paboTaTh C MPABOBBIM HABUTATOPOM IIO
HOPMAaTUBHBIM JIOKYMEHTaM B cepe 0e30MacHOCTH, a TAK)Ke C MPOrpaMMaMH, HEOOXOIUMBIMU
JUTSL PEUICHHUsI BOTIPOCOB oOecrieueHus: 0€30IacHOCTH BO BeeX cepax NesiTeIbHOCTH.

CryneHtsl  Ha 3aHATHAX OyayT Yy4YUTbCS CO3JaBaTh 0as3bl JaHHBIX, paboOTaTh C
NPE3CHTAIMSMHU, TPOBOJIUTH PACUYEThl B CIICHUAIN3UPOBAHHBIX 3KOJOTHUSCKUX M HMHIKCHEPHBIX
nporpaMMax, U U3ydaTh MPOTPAMMBbI Uil IPUHATHS YIPABICHYECKUX PEUICHUN. DTH 3HAHUS U
YMEHHUSI TOMOTYT B 0OeCHeueHHH OE30MacCHOCTH COCTOSHHSI OKPYKAIOLIeH Cpelbl W IpH
pOBEIEHUH paboT Ha MPOU3BOICTBE.

Y4eOHO-METOAMUECKOE TTOCOOME K TPOBEACHHUIO JTaOOPATOPHBIX 3aHATHH IO JUCIUILIAHE
«H(popMalOHHBIE TEXHOJIOTUU B cdepe Oe30MmacHOCTH» Ui CTYACHTOB HAIpPaBJICHUS
nonroroBku OakamaBpoB 20.03.01 — Texuocdepnass Oe3omacHOCTh, Tpoduias «3amura B
Yype3BBIYAHBIX cUTyanusxy. / Maxaukana, II'TY, 2021, - ¢
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COJAEPXAHMUE:

1.

2.

w

Beimonaenue nnauBuayaibHoro 3amanus B CIIC «Koncynerant ITmroc (2
Jaca).

[IpoBeneHre HMHXKEHEPHBIX PACUY€TOB €  MOMOIIBIO  MPOrPaMMHBIX
KOMILIEKCOB JIJIs1 9KOJIOTOB (4 Jaca).

[IpoBenenune urxeHepHbIX pacueToB ¢ nmomoiipio DITK POCA (4 yaca).
BrlinonHeHre MHAUBUYAIbHBIX 3alaHuii B 0a3ax JaHHBIX Ha OCHOBe MS
Access (2 gaca).

BeimonnHeHne WHIMBUAYATBHBIX 3amaHuil ¢ 3¢ dekramu mynprumenna (2
yaca).

[Tpumeps! npunsTHs pemennii Ha ocHoBe CIIIP «Bribop» u nmporpamMmmHOro
moxayisa Expertp (3 gaca).



BBEJEHUE
Lenpro m3yueHus: yueObHoi nucrurumnbl « HDOpMalMOHHBIE TEXHOJIIOTUN B
cdepe 6e30macHOCTH SABISETCS TPUOOpPETEHHE CTYACHTaMU 3HaHUH 00 OCHOBHBIX
MOHATUAX HWH(POPMAIIMOHHBIX TEXHOJIOTUW YIpaBieHHs, OO0 amnmapaTHBIX U
IPOrPaMMHBIX CpPEJCTBaX CHCTEM VIpaBleHUs, O Kiaccuukaiuu 0a30BbIX
WHPOPMAITMOHHBIX TEXHOJOTHH, O THMAaX NPUKIATHBIX HHPOPMAIIMOHHBIX
TEXHOJOTHHA, O CHCTeMax yhpaBieHHs ©Oa3zamMu u OaHKaMH JaHHBIX, O
pacnpeneneHHbIX 0a3ax JaHHBIX, O CETEeBBIX TEXHOJOTHIX 00paOOTKHU aHHBIX, 00
WHOOPMAITMOHHBIX CHCTEMaX TOMJIEPKKH TPUHATHS pelieHud B o0yactu
0e30macHOCTH, O TIPABOBBIX HWH(OPMAIMOHHBIX 0Oa3ax MaHHBIX, O MYJIbTHU-
MEeIuacucTeMax, 00 OCHOBHBIX IMOHATHSIX reorpaduuecknx HHGPOPMAIMOHHBIX
CUCTEM.
B pe3ynbpTaTe 0CBOCHMS TUCIUTIUHBI 00YYAIOIUNACS TOJDKEH:
3HAThb ammapaTHble H MPOTPAMMHBIE CPEACTBA CHUCTEM YIIPaBIICHUS,
CUCTEMBI yrmpaBlieHUs 0azamMu U OaHKaMH JAHHBIX, TIPABOBbIE MHGOPMAIIMOHHbIE
0a3pl  JTaHHBIX, pa3JUYHbIE CETEBbIE TEXHOJIOTMM OO0pabOTKU  JaHHBIX,
MpPOrpaMMHBIE KOMIUIEKCHI 10 CO3JaHUI0 W PENaKTHUPOBAHUIO TpadUyecKUx
MaTepuayioB, JIOKaJbHbIE M PETHOHAIbHbIE WH()OPMAIMOHHBIE CHUCTEMBI,
WHOOPMAITMOHHBIE TEXHOJOTMM B TOCYJIapCTBEHHOM M  MYHHUIIMIIAIIEHOM
YIPABJICHUH, IPUHIUIIBI pa3pabOTKH yUEOHBIX MYJIBTUMEINA  MaTEpUAJIOB;
yMeTh paboTaTh B  COBPEMEHHBIX IPOTPAMMHBIX  KOMIUIEKCAX
WHOOPMAITMOHHBIX CHCTEMaX TOMICPKKH TPUHATHS pPEIICHHH B 00JacTu
6e3omacHoCTH, paboTaTh C MPABOBBIMH MH(POPMAITMOHHBIMY 0a3aMH JTaHHBIX;
BJIa/IeTh HaBBIKAMH Pa0OTHI C TIPABOBBIMHA HH(POPMAITMOHHBIMHU CUCTEMaMH,
HaBBIKAMH PpPabOThl C MaTEMAaTHYCCKUMH METOJaMU TOAJMCPKKA TMPUHATHS
peIIeHW, HaBBIKAaMH PaOOThI ¢ WH()OPMAIMOHHBIMH CHCTEMaMH IOAICPKKA
MPUHATHUS pelieHuil B 001acTh 0e30MacHOCTH, HaBbIKaMHM pa0OThl C MaKeTaMu
MPUKIAAHBIX TPOTPaMM, UCIOJIb3YEMbIX ISl MHKEHEPHBIX PACUyeTOB, HAaBBIKAMU
paboThl B cCpele CHelNUaTu3UpPOBAHHBIX CHUCTEM 0a3 JIaHHBIX, TaOJIMYHBIX
MPOILIECCOPOB,  HaBbIKAMU paboOThl ¢ TreorpaduyecKuMu HHGOPMAIIMOHHBIMU
CUCTEMaMHU.

[Ipu moAroToBKe K JIaOOpaTOPHOMY 3aHSTHIO CTYAEHTaM HEOOXOIUMO:

- U3YYHTb, IOBTOPUTH TEOPETUUECKUI MaTepHall Mo 3aJJaHHOU TeMe;

- W3Y4YUTh MaTepHalibl MO 3aJaHHOM Teme, ynensis oco00e BHUMaHUE
pacueTHbIM (hopmyam;

- MpPU BBINOJIHEHUH JOMAIIHUX PACUETHBIX 3aJaHUi, U3y4YHUTb, MOBTOPUTh
TUIIOBbIE 33J]aHUSl, BBIMIOJHSAEMBIE B ayIUTOPHH.

Pabora ¢ y4eOHOIl W HayyHOW JUTEpaTypou SBIsSETCS TJaBHOU (opmoit
CaMOCTOSITENIbHOM paboThl M HEOO0XOAMMAa MpU MOATOTOBKE K BBIOJHEHUIO
ngaboparopHoro marepuana. OHa BKJIHOYAEeT IPOpadOTKy JEKIMOHHOTO MaTepuaa
— U3yYeHUE PEKOMEHJIOBAHHBIX UCTOYHUKOB U JHUTEPATYPhl IO TEMATHKE JICKIIUH.
KoncnekT nekuuum JoiKeH coaepkaTh pedepaTuBHYIO 3aliCh OCHOBHBIX
BONPOCOB  JIEKLIMH, TPEUIOKEHHBIX  MpernojaBaTeneM cxem  (Ipu  UX



JIEMOHCTpAIMK), OCHOBHBIX MCTOYHHKOB W JIMTEPATYpPHI MO TEMaM, BBIBOJABI IO
Ka)KZIOMY BOIIPOCY.

JlaGoparopHass paOoTa JOKHA OBITH BBINOJIHEHA B OTIENBHON TeTpaau IO
npeaMeTy 1100 Ha MHPOPMAIMOHHOM HOCHUTEJIE U MPECTAaBIEHA MPENO01aBaTEII0
B KOHIIE 3aHATHs, JIMOO B KOHLE HU3ydeHHs Tembl. Pabora nomxkHa OBITH
aKKypaTHOM, XOpOIIO YWTAaeMOM, HE COJEp)KaTh HE OTHOCALIMECS K TeMe
UH(POPMAIUIO WIH PUCYHKH.

B mpouiecce paboThl ¢ yueOHOM U HAYYHOU JTUTEPATYPON CTYICHT MOXKET:

- JlefaTh 3alkCH IO XOAY BBIIOJHEHMS 33JaHusl B BHJE MPOCTOrO WJIU
pa3BEpHYTOro IUIaHA (CO3aBaTh MEPEYEHb OCHOBHBIX BOMPOCOB, PACCMOTPEHHBIX
B UCTOYHUKE);

- TOTOBUTH aHHOTAINH (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB pabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3HCHI).

JlaGopaTopHnasi padora 1.
Boinosinenue nunauBuayaabHoro 3ajganus B CIIC «Koncyabrantlliaoc»

Llenv  pabomwi: npuoOpETEHNE NPAKTUUECKUX HABBIKOB  paboOThl ¢
uH(popMmanmoHHOW  mpaBoBOil  cuctemon «Koncynprantllmoc»,  odopmuth
B MS Word otBeThl Ha IIpeIIOKEHHBIC B Pa0OTE 3a/1aHus.

IIpuMepbI BLINOJTHEHUS 321aHUS:

3agaHue COCTOMT M3 JABYX udacTeil. JlaHHas yacTh (0Oyuaroiasi) COCTOUT U3
MATH 3aJ1ad, COMPOBOXKIAEMBIX TMOJIHBIM ONHUCAaHUEM WX pelleHHs. BoinoaHute
MpECTaBJICHHbIC HIKE 3a]a4M, CTPOTO CJEAYsI OMMMCAHHOMY JITOPUTMY PEIICHUS.
Oo6parure BHHMAaHUE, 4TO KaXK1ast 3aja4a WJUTFOCTPUPYET
onpenenénnbie cpenactsa CIIC  Koncynerantllntoc, mnpumensiemble s €€
pelieHus.

Ipumep Ne 1: Buisichume, HYJHCHO U BHOCUMb USMEHEHUS 8 OOKYMEHMbL O
CILYHCEOHOU KOMAHOUPOSKe, eciu Heobxooumo npooiums eé cpok. (B mpumepe
WLTIOCTPUPYETCS HCIoJib3oBaHue «IlyTeBoauTe sl MO KaJpOBBIM BOMPOCAM», a
TaK)Ke MpUMeHeHue bricTporo moucka).

Bapuanm pewenus:
1. 3anycTure Opay3ep. B IIOMCKOBOWU CTPOKE
BBeauTe«Koncynpranllmoc
OHJIaWH» U (MJIK) epeianTe mo ccbuike https://www.consultant.ru/online/



https://www.consultant.ru/online/

Haxmure «Hauate paboTy» B HekomMmepueckod HMHTepHer - Bepcuu
Koncynsranrllnroc

&3 HoHcynuraHtlinoc

7 HAAEKHAs NPABOBas NOAAEPHKA

Npasoswe pecypin O xOMNaMIM 1 NPOJYKTEX Kyniurs cucremy Mpotmuit SOCTYN Pernonaserne uenTps Baxamtnm

HEXOMMEPUOLRNE UNTEDIET-BePCIN 323 ¢ HECOMMED AT AP HATESmT-BEPCHs (TR KonCy er 3= (1re

T — HeKkoMMepuyeckue MHTEpHeT-Bepcum cucTeMbl KorcynbTanTlinioc

Th C COKPIRILHHON BePCHen
< o

KOMMEDNECx

HexoMMEpIeCKHe MHTEDHET-BepCHM CuCTemi KoncynsTanTiimoc MO BOIMOMNOLTS

LA KOMMEDHECKIK CHETEM KOMOYRLTAHTTIARE & Cunaiti, TAKwe Bbi MOXETE NONPOBORAT

MOM SOCTYNE OCHODHME 20KYMEHTM DEACPIMNOID
€ QOKYMENTM (32 NOCARRMME 14 AmeR) W CNOOL BCex
HOOPMAUMER [Crpaskasmi)

h KpyraocyToumo 8 ¢
IKOMORATENCTE,

DOKYMENTOS C XD

,m C Orpanmverstamm N0 BPEMEHN ROCTYNING DEIEPATHOE SEKOMORATENBITEO,
> 32X0MORATENCTEO Mocxmw u Canxr~Tetepbypra, Cynebuas NPaKTK, SuHancosme

KOMCYNSTALMM, JIKOHONPOEKTI, MEXZYHIPOLMME NDABOBME AKTM M ADYTWE

BOKYMENTH

Jns  monydenus — uHGOpPMAIMM MO  MHTEPECYIONIEH  CUTyalluu
BOCHOJIb3yUTECH bbicmpovim nouckom. B crpoke boicmpoco noucka 3apaire:
IMTPOJJIEHUE CPOKA KOMAH/IMPOBKMU u nHaxxmute kHONIKY «Haitmuy.

3. B Hayase mojiy4eHHOro CIucka HaxoAuTcs JoKyMeHT «IlyTeBoautens mo
KaJpoBbIM BonpocaMm. KomanaupoBkm». OTKpOUTE 3TOT JOKYMEHT.

4. Bpr cpazy mnomaaere Ha dTan «lIpomyienue cpoka ciykeOHOM
KOMaHAUPOBKU». B HEM €O CChIIKaMU Ha COOTBETCTBYIOLIME HOPMATUBHBIE aKThl
Pa3bSICHEHO, YTO CPOK KOMAHAMPOBKH MOXKET ObITh MPOJJICH HAa HEOOXOIUMOE
KOJIMYECTBO JTHEW, MPU STOM BHOCHUTH U3MEHEHUS B JOKYMEHTHI O KOMAaHIAUPOBKE
He TpebyeTcsi. OTMEUEeHO, UTO HEOOXOJMMO COCTABUTh MPUKA3 O MPOJICHUH CPOKa
KOMaHJAUPOBKHU, U YKa3aHO, KaKUEe CBEICHUS JOJDKHBI OBITh OTPAYKEHBI B MPUKA3E.

B Tekcte Takxke nmnpuBeAeH 00pa3 TMpukKaza O TMPOMJICHHH CpOKa
KOMAaHIUPOBKHU.

Omeem: [lpouenypa mTpOIJIEHUS CPOKa KOMAHJIUPOBKH HE pPETJIAMEHTHpPOBAaHA
TpynoBeiM kogekcoM PD (cT. cT. 166 - 168 TK P®) u IlomoxkenneM o ciry>keOHBIX
KOMaHJIUpOBKax. Ha mpakThke CIIOXKWICS ONpEeNeNeHHBIA TMOPSAIOK IEUCTBUU B
TaKOW CHUTYALUU.

Hlazcu:

1. 3anpoc cornacusi pabOTHUKA HA IPOJIEHUE CPOKA CITYKEOHOU
KOMaHIUPOBKHU

2. 3nanue npukasa o NpoICHUH CPOKa CITYKEOHOM KOMaHIUPOBKH

3. YBenomieHue pabOTHHKA O MPOJIEHUN CPOKa CIIy)KEOHOW KOMaHIUPOBKHU



Ipumep Ne2: Ompenenute OOMMKA MOPAJOK BCTYIUICHHUS B CUJIY pPa3iMYHBIX
BUJIOB HOPMAaTHUBHBIX MpaBoBbIX akToB. (IIpumep wmmrOCTpUpPYET MOMUCK
CTHPaBOYHON HHPOPMAITUH).

Bapuanm pewenus:

1. Beibepute Brianky «CropaBouHas uH(opmauus» B OKHE MOMCKa WU
HIEJIKHUATE N0 cchlike «CrpaBoyHas HHpopMmaius» B CTapTOBOM OKHE.

2. B pasnene «CnpaBoyHas ropuauueckas HHPoOpManusy» IIEIKHUTE I10
CCBUIKE «Y CJIOBUSA U ITOPSAAOK BCTYILICHUS B CUITy HOPMATUBHBIX aKTOBY.

3. B okHe «Pe3ynpTaT moucka» BBHIOEPUTE TOKYMEHT «YCIOBUS U MOPSAIOK
BCTYIUICHUS B CUJTy (peliepalibHbIX HOPMATHUBHBIX MPABOBBIX aKTOBY» M BOWIUTE B
€r0 TEKCT.

4. B yka3aHHOM JOKYMEHTE, IMOArOTOBICHHOM CIELHAIMCTAMUA KOMIIAaHUHU
«Koncynprant Ilmtocy, naHo moapoOHOE OMUCAHHME paccMaTPUBAEMOro BOIpOCa
CO CCBUIKAMH Ha COOTBETCTBYIOIIWE IIPABOBBIE akThl. JlaHHBIA Marepualn
MOAICP/KUBAETCSA B AKTYaJIbHOM COCTOSIHUU.

Omeem. B cupaBounoit undopmaruu cuctemsl Koncynprantllntoc Haiinexn
JIOKYMEHT «Y CJIOBHS U TIOPSAJIOK BCTYIUICHHS B CUITY (heJlepalibHbIX HOPMATHUBHBIX
MIPaBOBBIX aKTOB», B KOTOPOM MPEICTABJICH OOIIMI MOPSAIOK BCTYIUICHUSI B CHITY
PAa3IUYHBIX BUJIOB HOPMATUBHBIX IIPABOBBIX AKTOB.

Ipumep Ne3: Haitnutre QenepanbHblii 3aKOH 00 3JIEKTPOHHOM MOJIUCH,
npuHATHIN B 2011 rony.

B npumepe wiumoctpupyercs npuMmeHenue boicmpozo noucka niav OUCK ¢
ucnoJib3oBanuem noneut «flama» v «Hazeanue 0okymenma.

Bapuanmul pewenus:

1-11 sapuanm. Bocnonb3yiitech bvicmpsim nouckom.

1. Bocnonb3yiitech cTpokout beicmpozo noucka B Cmapmoeom okKHe Vv
HAOXMUTE KHOMKY «bvicmpotit  nouck» [lanenu  OpicTporo  nmoctyma. llpu
HEOOXOJIMMOCTH OYHCTUTE CTPOKY bovicmpozo noucka v 3anaiite B Heii: 3SAKOH
OB DJIEKTPOHHOM IOITUCH.

2. C nomouplo KHONKHU «Haitmuy NOCTpOUTE CHUCOK JOKYMEHTOB.
Oenepanpabii 3akoH oT 06.04.2011 N 63-®3 «O06 »IEKTPOHHOHN ITOIIHUCHY
MpECTaBJICH B HaUaJie CIHCKA.

2-11 8apuaum. Ucnons3yiite Kapmouky noucka
paznena «3aKoHo0ameibCmeoy.

1. Boiinure B Kapmouky noucka paznena «3aKonooamenscmeo», Tpu
HEO0OXOJIMMOCTH OYUCTUTE €€ C MOMOIIBIO KHOTIKU «Quucmums Kapmouky».

2. B none «/lamay yxaxure nuamazon: C 01.01.2011.

3. B none «Hazséanue  ooxymenma» Beenure  DJIEKTPOHHAZA
[MTOAITACH.

4. IToctpoiite criucok qokymeHToB (F9).



5. Ortkpoiite @Denepanpubii 3akoH oT 06.04.2011 N 63-O3 «O6
AIIEKTPOHHOMN MOAMHICH.

Omeem: Haitnen ®enepanbupiii 3akoH oT 06.04.2011 N 63-®3 «0O6
AIIEKTPOHHOMN TOJMHICH.

Ipumep Ned: Onpeoenume Hopmy paboueco epemenu (6 uyacax) Ha 2018 200 6
yenom npu 40-uacosoti pabouei nedene. (IlpuMep HUTIOCTPUPYET ITOUCK
crpaBOYHOU MH(POpMAITUH).

Bapuanm pewenus:

1. Uckomas mHboOpMaiusi CONEPKUTCS B IMPOU3BOJICTBEHHOM KalleHAape.
VYKazaHHBIM  KajleHAapp —  OJAMH W3  CHOPAaBOYHBIX  MAaTEpHUAIIOB
cucrembl KoncynprantlInroc.

2. [lenkuaute MBIIIBIO 1o ccplike «Cnpagounasn

ungopmayuny B Cmapmoeom  OKHe WIA  HAXMHUTE  KHONKY «Cnpagounasn
ungopmayuny Ilanenu d6vicmpozo oocmyna.

3. B pasnmene «Kanenoapu» METKHUTE  MBIIIBIO IO  CCBUIKE
«IIpouzeo0cmeenHblil KAneHoapw .

4. B cnucke mpoW3BOACTBEHHBIX KAJIEHIApEW 3a pa3Hble TOAbl OTKPOUTE
«IIpouzeoocmeennstii kanenoapv na 2018 200».

Omeem: B niponsBoacTBeHHOM KaneHaape Ha 2018 rox yka3ano, 4To HOpMa
pabouero Bpemenu (B yacax) B 2018 romy mpu 40-dacoBoil paboueill Hepene
cocrasisieT 1970 yac.

3aaHus I CaMOCTOSATEIbHOT0 BbINIOJTHEHUS
Vkazanua: Belgenure W CKONMPYMTE  3aJaHUSl Uil CAMOCTOSITEIBHOIO
BBIMOJIHEHUSI, 3amycTtute npuiokearne MS Word, coxpanute nokymeHt B OOIyto
nanky noj umernem Iouck no KoncynemanumlIlLnioc(@amunus-zpynna).docx

3apanue 1. Pa3psacHure, obOmaraercss JIM CTUICHAMS HajIoroM (B OTBETE
YKOKHUTE PEKBU3UTHI 3aKOHA, HOMEP CTaThU U MYHKT CTaThH).
Omeem:

3ananme 2. Haiinure mHdopmanmuio o BO3pacTe TpaxaaH, MOAJIECKALIIUX
NPU3bIBY Ha BOCHHYIO CIYXKOy: B OTBETE YKAXXUTE PEKBHU3UTHI 3aKOHA U HOMEP
CTaThH, IJIe yKa3aHa 3Ta uHpopmarus.

Omeem:

3aganme 3.[ e 3ampemmaeTcs KypeHwe Tabaka JUisi TMPEAOTBpAIICHUS
BO3JICHCTBHS OKPY’KAIONIETO TabayHOTro JbIMa Ha 370pPOBhE ueioBeka? (B OTBETE
YKQXUTE PEKBU3UTHI 3aKOHA 1 HOMEP CTaThH )

Omeem:




3ananmne 4. Halimute m ykaxuTe MepeyeHb BUIOB aJIMUHUCTPATUBHBIX
Haka3aHuH (B OTBETE YKAKUTE PEKBU3UTHI 3aKOHA U HOMED CTaThH).
Omeem:

3apanue 5. OnpenenuTe yCTAaHOBJICHHBIM MHHUMAJIBHBIA pa3Mep OILIaThI
Tpyaa B PO Ha 2018 rog.
Omeem:

3aganue 6.B kakux ciaydasx MOTryT OBITh HpPEKpaIIEHbl JIOCPOUYHO
oOpa3oBaTenbHbIC OTHONICHHS (B OTBETE YKAXUTE PEKBU3UTHI 3aKOHA, HOMEP
CTaTbU, IEPEUUCIUTE CIyUaHn).

Omeem:

3ananme 7. BbiaicHuTe, TOpSIIOK M OCHOBaHUS  MPEAOCTABIICHUS
aKaJIEMUYECKOTr0 OTITyCKa O0ydaromumcs (B OTBETE€ YKKHUTE PEKBU3UTHI 3aKOHA,
HOMEp CTaTbH).

Omeem:

3aganue 8. Kaknue oOyyarommuecss  JOMYCKarOTCs K UTOTOBOH
rOCyJapCTBEHHOM aTTecTalii (B OTBETE YKAXKHUTE IIYHKT W HOMEp CTaThH,
NEePEYUCIUTE CIIydan)?

Omeem.

3aganue 9.C xakoro Bo3pacta y TpaXJaHWHA TOSBISAETCS IPaBO
NEePEMEHUTH CBOE UMs? (B OTBETE YKAKUTE PEKBU3UTHI 3aKOHA U HOMEP CTAThU)
Omeem:

3amanume 10. Halitute NpOW3BOACTBEHHBIM KaJleHAapb B  pas3iese
«CmpaBounas uapopmanus. Kakue npazauuku ormeuatorest 01 masi, 12 urons u 04
HOSIOps?

Omeem:

3apanue 11. PaGoTa co ciioBapeM TEpMHHOB.

Halinute  ompeneneHuss  CIEOyIOIIMX  MHOHATHI:  «uHGOpMAaLU»,
«JIOKYMEHTUPOBaHHAasT MHPOPMALUSD», «IOKYMEHT», «00S3aTE€NbHBIN 3K3EMILISP
JOKYMEHTa», «ApXUBHBIA JIOKYMEHT», «0€30MaCHOCThY», «TEXHOJOTHYecKas
KapTa», KKOHIATEPCKOE U3JIEINE», KMYUYHOE KOHAUTEPCKOE U3EIHNEY, KIIEKAPHU U
1exa Mmajgol MoiHocTW». HaljneHHble ToHATHS O(QOpPMHUTE B BHJE ClEayrolen
TaOJIULIBL:

Omeem:



JlaboparopHasi pabora 2.
IIpoBeieHNe WHKEHEPHBIX PACYeTOB € TMOMOIIBI0 TPOrpaMMHBIX
KOMILIEKCOB [IJ151 IKOJIOTOB.

KoMnboTepHble IPpOrpaMMsbl pacuera 3arpsi3HeHusi aTMmocdepsol

Hopmatusl npenenbHo-gonycTuMbIX BeiOpocoB (I1/IB) mpennpustuii ass
OOBEKTOB MPUPOJONOIB30BAHMS YCTAHABIMBAIOTCA JUIS KaXXJI0TO0 HCTOYHMKA
3arpsi3HEHUs] aTMocepbl MPHU YCIOBUHU, YTO BBIOPOCHI BPEIHBIX BEIIECTB OT
JAHHOTO MCTOYHUKA W COBOKYNHOCTH HMCTOYHHMKOB TOpoAa HE CO3IaayT
NPU3EMHYI0  KOHLUEHTPALMIO  3arpsi3HAIONIMX ~ BELIECTB,  MPEBBIIIAIOLIYIO
IPENEbHO-I0ITyCTUMbIE 3HAYEHHSI B BO3yXE HACEICHHBIX MECT.

IIpu pa3pabotke npoexktoB HopMmatuBoB [I/IB 11 mpoBepkH BBITOJIHEHHS
YIOMSIHYTOIO TpeOOBaHUs, a MpU HEOOXOAUMOCTH - JUIsl HA3HAYEHHUS
MPUPOJOOXPAHHBIX ~ MEPONPUATUN  HCIOJB3YKOTCS  pPacyeTbl  3arpsi3HEHUS
aTMoc(epbl BEHIOpOCAMU MCTOUYHUKOB MPEANPUATUS. DTU PacdyeThl MIPOBOJSATCS 10
«Metoauke pacyeTa KOHIEHTpAIMil B aTMOC(EPHOM BO3/IyX€ BPEIHBIX BEIIECTB,
conepkamuxcsi B BeiOpocax mnpenrnpusituii (OHJI-86)», paspaborannoii ['maBHOM
reousnyeckoit oocepBaropueit um. A.U. Boelikosa.

B Hacrosiiiiee BpeMsi Bce pacyeThl 3arpsi3HEHHs] aTMOC(hephbl MPOBOJAATCS
TONBKO C  HCHOJIb30BAHMEM  CHEIUAIBHBIX  MPOTPAMMHBIX  CPEACTB -
YHU(ULHUPOBAHHBIX MporpaMM pacyerta 3arpsisHeHust atmocdepsl (YIIP3A),
KOTOpBIE sBIIsItOTCA TpritoskenneM k OHJI-86.

YHuduupoBanHas nporpamMmma pacueta 3arpsizHenust armocdepst (YIIP3A)
— 3TO IporpamMma, KOTopasi MO3BOJSET PACUETHBIM IIYTEM ONPEAEIUTh BEINUUHBI
KOHIICHTpAIIUN 3arps3HSAIONIMX BeliecTB B aTtMochepHoMm Bo3zayxe. IlpucraBka
«yHU(ULMPOBAHHAS) MOKA3bIBAET, YTO MporpaMMa MNpPUMEHHMaA I JIHOOBIX
HMCTOYHUKOB BBIOPOCOB 3arpsi3HSAIONIMX BEIIECTB, HE3aBUCUMO OT TOTO, K KaKOu
OTpaciIy HAPOJAHOTO X031 CTBA OHU OTHOCUTCSI.

[TpuunHbBI, MO KOTOPHIM BBHITIOJIHEHUE PACUETOB 3arps3HEHUsT aTMOC(epbl
0e3 ucnonn3oBanus YIIP3A HeBO3MOKHO, TAKOBHI:

Cno’KHOCTB PacUeTHBIX CXEM, 3aJI0’KeHHBIX B MeToiuky OH/I-86.

1. Metonuka OHJI-86 He conepxkuT hOopMaTbHOTO ONMUCAHUS aJTOPUTMA
pacueta 3arpsi3HeHUs Bo3ayxa. P pa3nenoB METOAUKH CBSI3aH C UCIOJIb30BaHUEM
NPUOJIMKEHHBIX METO/I0B BbluMcieHuil. IMenHo no3aromy B Poccun B Hacrosimiee
BpeMsi HMEETCS HECKOJIbKO JEHCTBYIOIIMX MpOrpaMM pacuera 3arps3HeHHs
atMoc(depsbl, KOTOpbIe peasn3ytoT pacueTHbie popmynsl OHJ[-86, HO ocHOBaHBI Ha
MCIIOJIb30BAaHUU PA3JIUYHbBIX AJITOPUTMOB.

31ech HEOOXOUMO TIOSICHUTh, UTO TaKOE JACHCTBYIOIIas IporpaMmma pacuera
3arpsi3HeHUs aTMOC(ephl.

Odunmaneueiii  crimcok  aeictBytonux YIIP3A rotoBUTCS €XKErogHO
MunucrepctBoM I[Ipuponnsix PecypcoB Poccuiickoin deaepaunn Ha OCHOBaHUU
pE3yNbTaTOB TECTUPOBAHMS TPEACTABJICHHBIX pPa3padOTUYMKaMH TIPOTpaMM B
['maBHOM Teodusmueckoit obOcepBaropun um. A.W. BoeilikoBa. [lomyctumoit
MOrpPeIIHOCThI0 TOuHOCTH cyeta g YIIP3A saBasercs 3% OTHOCUTENIBHO
ATAJIOHHBIX pacyeToB. Vcmosb30BaHue Npu yCTaHOBIEHMM HOpMmaTuBOB II/IB wu



s peuieHus apyrux 3agad YIIP3A, He BXoAsuux B CIHCOK JEHCTBYIONIUX,
HEJIOIYCTUMO.

B mnacrosmee Bpems B Poccum u crpanax CHI npennpusrusmu-
MPUPOIOIOIH30BATENSAIMU U APYTUMH OpraHU3alUsIMHU UcToyb3yeTcs okosio 4000
sk3eMIuIsipoB nerictByromux YIIP3A. HaubGonee pacnpocTpaHeHHOM sIBIsieTCS
VIIP3A "Okonor", npumeHst0Tca Takxke nporpammel «koior [TPO», «IIpuzmay,
«ATtmochepar, «JIullay.

B OHJ/I-86 Obul 3amokeH NPUHLUN MAaKCHUMaJIbHOM TPOCTOTHI U
JIOCTYITHOCTH MCXOJIHBIX JAHHBIX ISl CIIEHUAIMCTOB, HE UMEIOIIUX CIEIHATbHBIX
3HaHUH B 00nacTu atMocdepHoit muddy3un. ITOT ke TPUHIIUI HAIlIeT OTPaKeHHE
BO Beex aeiictByromux YIIP3A.

Ha xapakrepucTuku paccewBaHHs BpEIHBIX IpuMeceil B aTmocdepe
CYLIECTBEHHO BIUSIOT KIMMATHYECKHE XapaKTEPUCTUKA MECTHOCTH. B mepByro
ouepe/ib ATO 3HAYEHUSI CPEHUX TEeMIIEpATyp HApYKHOTO BO3/AyXa B Mecsle, Ui
KOTOPOIO IPOBOAUTCA pacyeT. 3HadyeHus Temneparyp omnpenessitores no CHull
2.01.01-82. Pacuetsl, kak mpaBuiIO, IPOU3BOAATCS HA HanboJiee OMACHBIA JICTHHM
pEeXHUM, U, COOTBETCTBEHHO, BbIOMpAETCsS CpelHss TemIepaTypa caMmoro TEIjoro
Mecsina. OgHako sl MPENIPUSATAN TEIIOPHEPTETUKH PACUEThl MPOBOASATCA MHPH
TEMIEpPAType C€aMOro XOJIOJHOTO Mecsla, IOCKOJbKY BBIOPOCHI — TaKHX
NPEANPUATUNA B XOJIOIHBIN CE30H 3HAYNUTEIbHO YBEITUYUBAKOTCS.

3HAUUTENbHOE BIMSHUE HA PAacCEMBAHUE BPEIHBIX NPUMECEH OKa3bIBAET
BEPTUKAJILHOE pacIpe/iesieHue TEMIIEPATYP B aTMoc(epe, KOTOPOE YUUTHIBAECTCS C
NOMOILBIO  KO3(puuumeHTta TeMmMmeparypHOl  CTpaTHPUKALUUA  aTMOCQEPHI.
3HayeHue ko3 duirieHta BpioOupaercsa B coorBeTrctBur ¢ OHJI-86, rae npuBeneHsl
TUIIWYHBIE 3HA4YE€HMs 3TOro Kodpduumenra nias peruoHos OwiBimiero CCCP. Otu
3Ha4YeHusd HaxoaaTcsa B nuamnasoHe ot 140 mo 250.

Jlnst pacueta Takke TpeOyeTcsi 3HaUeHHE CKOPOCTH BETpa, MPEBBIIIAEMON B
JJAHHOM MECTHOCTH B CpEJHEM MHOroJieTHeM pexume B 5% ciydaeB. ITo
3HAUYECHUE 3alpallnBaeTcs B ynpaBieHuu PocruipomMera, Ha TEpPUTOPUU KOTOPOTO
HaXOJUTCS MPEANPUATUE, UITU ONPEEIIAETCS N0 KIMMAaTUUYECKOMY CIIPAaBOYHUKY.

BriOpacbiBaeMble  MCTOYHMKAMH BBIOPOCOB  3arpsi3HSIONIME  (BPEIHBIC)
BellecTBa (IIPUMECH) TaKKe XapaKTEpU3YyIOTCs CBOMM HAOOPOM MapameTpoB. DTO
B IMIEPBYIO O4Yepeab 3HAYCHHE KpUTEpPHUs KadecTBa AaTMOCHEpPHOro BO3IyXa
(npenenbHO-I0MyCTUMAsl KOHLEHTpALMs WM, B Clly4ae Majol H3y4YE€HHOCTH
JIEHCTBUS BEILECTBA, OPUEHTUPOBOYHO Oe€30MacHbIi ypoBeHb BozaencTBus). C
TUM 3HAYEHUEM CPABHUBAIOTCS TOJYYEHHbIE B PE3yJbTaTe pacuera BEIUYHHbI
KOHLIEHTpaIMil JAaHHOTO BEIlIECTBAa B aTMOC(EPHOM BO3IyXE.

BemiectBa oTiiMyaroTcs mo CBOEMY AUCIEPCHOMY COCTaBY, YTO CKa3bIBACTCS
Ha XapaKTepuCTUKaX UX paccenBaHuss B armocdepe. Hampumep, mmoxo
OUHIIIEHHAs! CMECh B3BEIICHHBIX BEIIECTB OCSANIET OJIMKEe K MCTOYHUKY BHIOpOCA,
HEXEMH Ta3000pa3HOE BEIIECTBO, 3HAYCHHUS MPU3EMHBIX KOHIICHTPAIUHA DTHUX
BEIIIECTB TOXKE OYIyT pacmpenensiThes mo-pasHoMy. [lms ydera storo sddekra
BBeseH kKodhdunment ocenanust F g BemecTBa. DTa BelMUMHA XapaKTEPU3YET
arperaTHoe  COCTOSIHME€  BEIlecTBa U CTENEHb  OYHUCTKU  BBIOPOCOB
MEJKOAUCTIEPCHBIX a’po3oseil. [ ra3000pa3HbIX BemecTB KOd(DPUIMEHT paBeH



1, mjisi MENKOIUCHEPCHBIX a’p030Jield 3aBUCUT OT CTENEHU OUYHUCTKU U MOXKET
npuHuMath 3HadeHus 2.0, 2.5, 3.0. B psge ciydaeB koadduiveHT ocempaHus
YCTaHABJIMBACTCA MCXOAsA M3 pekoMmeHmanui opranoB MIIP P®. Hampuwmep,
HCXOJ M3 JTAHHBIX O JUCIEPCHOM COCTAaBE YACTHII, BBIACISIONIMXCS B Ta30BYIO
dba3y Tpu TPOBEACHUU CBApOYHBIX pabOT, PEKOMEHIYETCS NPUHUMATH IS
WMHJIMBUIYaJIbHBIX KOMIIOHEHT CBAapOYHOI'O0 a’po30Jisi 3HaueHue mnapamerpa F,
paBHoe 1.

OcHOBHBIMH JaHHBIMH i 000k YIIP3A sBisgiorcs paHHBIE 00
MCTOYHUKAX BBIOPOCOB  3arpsi3HSIONIMX  BemiecTB. VIcTouHWku  BBIOPOCOB
MOAPA3JACIAIOTCS Ha OPraHU30BaHHBIE W HEOpraHuW3oBaHHbIE. OpraHU30BaHHbBIC
HMCTOYHUKHU CHAOKEHBI CIEIHATbHBIMU BO3yXOBOJIaMH, ra30XoJaMu, TpyOaMu U
T. M., 4epe3 KOTOpble BBIOpOC moctymaer B arMmocdepy. HeopranuzoBaHHBIN
HUCTOYHHUK BBIOpAcChIBaCT B aTMoc(epy BEIIeCTBA B COCTaBE HEHAIPABICHHBIX
MIOTOKOB Ta3a.

OpHako Takoro JeJeHHsT MCTOYHMKOB HEIOCTAaTOYHO JUis oOecreueHus
Tpedyemoit TouHocTu cuera. [loatomy B YIIP3A 00b4HO BBOASATCS 5-8 THIIOB
MCTOYHUKOB, YTO TIO3BOJISIET OMKCATh UCTOYHUK OoJiee TouHo. K mpumepy, YIIP3A
"Jkosior" mpejiaraeT pacuye€THbIE CXEMBI JJIs1 8§ TUIIOB UICTOYHUKOB.

Hauboiee gacto BCTpCUAIOIMUMHUCA THUIIAMH OPIraHU30BAHHBIX HCTOYHHKOB
ABJIAIOTCA:

1. OJIMHOYHBIM TOUYEUHBINM UCTOYHUK C KPYTJIbIM YCTHEM.

2. JIuHeWHBIM MCTOYHUK (adpalMoHHBIE (OHAPH M aHAJIOTUYHBIE UM
HMCTOYHHKH).

3. COBOKYMHOCTh ~ OAMHOYHBIX TOYEYHBIX HCTOYHUKOB. ['pymibl

TOYEYHBIX UCTOUYHUKOB OOBEAUHSAIOTCA B IUIOMIAIHON MCTOYHUK MPHU JTOCTATOYHO
PAaBHOMEPHOM pACTPEICICHUH UICTOYHUKOB IO IUIOMIAAN U TIPU YCJIOBUU OJIM30CTH
HEKOTOPBIX MMapaMeTPOB BbIOpOCa.

4, WcTOYHMKM € TOPU3OHTAIbHBIM HANpaBICHHEM BbIOpOCa WJIHU
HAKPBIThIE KPBIIIIKAMU-30HTAMH.

HeoprannzoBanHble MCTOYHUKH, KaK IMPABUIIO, HE PA3JCIAIOTCS Ha THIIBI,
onHako B psane YIIP3A Bemen mnoarun "HeopraHu3oBaHHBIM HCTOYHHK C
MOIITHOCTBIO BBIOpOCA, 3aBUCSIIEH OT CKOPOCTH BeTpa', HCIOJIb30BAHUE KOTOPOTO
MPpY OMMCAHMM OTKPBITHIX CKJIQJOB CBHIMYYUMX MAaTEPHAJIOB TMO3BOJSET B Psijic
CJIy4aeB MOBBICUTh TOUYHOCTh pacyeTa.

JIns Kakaoro HWCTOYHUKA JOJDKEH OBITh 3aJlaH  OMNpPEICNICHHBIM Habop
TEXHUUYECKUX nmapameTpoB. K 3TuM mapameTpam OTHOCSTCS:

1. BricoTa ncTouHnka HaJ ypOBHEM 3eMJM. J[J11 Ha3€MHBIX HCTOYHUKOB
IIPUHUMAETCS PAaBHOU 2 M.
2. JlnameTp yCThS TOYEHYHOTO MCTOYHHMKA C YCTHEM KPYTJIOTO CEUYEHHS.

Ecnu ¢opma cedenuss ycTbd apyrasi, CleIyeT pacCuuTaTh IUIONIA[b YCThS M
BBIYHCIIUTD €ro YQPEKTUBHBINA JUAMETD.

3. Cpennsiss CKOpPOCTh BBIXOJla Ta30BO3AYIIHOM CMECHM M3 YCThs
VCTOYHHKA.



4, TemnepaTtypa BrIOpacbiBaeMOil ra30BO3IyIITHOM CMECH.

5. MontHoCTh BbIOpOCa - KOJIMYECTBO BHIOpACHIBAEMOI0 B aTMmocdepy
BEIIECTBA B €IMHUILY BpeMeHU. MOIIHOCTh BBIOpOCAa HA3BIBAIOT TAKXKE BEIMUMHON
BbIOpoca. Jlyisi pacyeToB 3arpsi3HEHUss aTMOC(hEphl MCIOJIB3YIOTCS BEIMYUHbI
MaKCUMaJIbHO-Pa30BbIX BBIOPOCOB, MPHU 3TOM MpUMEHSETCs ocpenHeHue 3a 20-
MHUHYTHBIM BPEMEHHOW UHTEPBAJL.

JIis HEKOTOpBIX THUIIOB HMCTOYHUKOB HE TpeOyeTcs 3HaHMS BCEX HX
TEXHUYECKUX mapameTpoB. Tak, HEOPraHM30BaHHBIM MCTOYHUK XapaKTEPU3YETCS
TOJILKO BBICOTOM W MOIIHOCTHIO BbIOpOCA, TOCKOJBKY OCTAaJbHBIE MapameTphl
TAaKOTO UCTOYHHUKA ONPEJAEIUTD Yalle BCEr0 HEBO3MOKHO.

TexHuueckue mapaMmeTpbl HMCTOYHMKA Hcnodb3yrores YIIP3A, kak
npoMexxkyTounble. [lpy mpoBeaeHMM pacyeToB  3arpsi3HEHUsS — aTMOC(EpbI
IporpaMma MCIOJIb3YyeT TaK HAa3bIBAEMbIE PpACUETHBIE I1apaMETPhl, KOTOpbIE
NOJy4alOTCS PAacYETHBIM IIyTEeM U3 TEXHUYECKUX (BBICOTA, IUAMETpP YCTh,
CKOPOCTb BBIXOJIa Ta30BO3IYIIIHOM CMECH M TeMIIepaTypa BbIOpoca).

1. YroObl TOHATH (PUMYECKUN CMBICI PACUETHBIX MapaMeTpoB
HMCTOYHUKOB BBIOPOCOB, CHayajga pacCMOTPUM HCTOYHMK, BBIOpACHIBAIOLIUI
HekoTopoe  BemecTtBo.  CylliecTBYIOT  Tpu  mapamerpa,  OJHO3HAYHO
XapaKTepU3yIIINX PacCCEMBaHME ITOTO BEIIECTBA MOCIe BEIOpoOca:

2. Cm - MakcuMasbHas MPU3EMHAsT KOHIIEHTpAIUs, JOCTUTAaeMast 3a CUET
BBEIOpOCA JAaHHBIM HCTOYHHKOM JIAHHOTO BEIIECTBA,

3. Xm - paccrosHHE€ OT HCTOYHHWKA, HAa KOTOPOM JIOCTHUTACTCS
MaKCUMaJbHas TpU3eMHast KOHIICHTPAIIUS;

4, Um - ckopocTh BeTpa, NpU KOTOPOM JOCTUTaeTcsi MaKCHUMasbHas
MpU3EeMHAasi KOHIICHTPAITHSI.

S. Tenepr paccMOTpUM — Cily4ail, KOTJa HWCTOYHHUK BBIOpAchIBaET
HECKOJIbKO Pa3HBIX BEIIECTB.

6. JI1st Bcex BEIIeCTB, BHIOPACHIBAEMBIX OJHUM HCTOYHUKOM, 3HAYEHUE

OMaCHOM CKOpPOCTH BETpa OAMHAKOBO, IO3TOMY MOKHO TroBOpuTh, uTto Um
XapakTepu3yeT UCTOYHUK B 1enoM. Bemuunupl Cm u Xm ais pa3HbIX BELIECTB
MOTYT pa3uyarbcs, IMOITOMY JUIsl KaXXJAOr0 HCTOYHUKA BBOJATCS €IUHbBIC
yaenpHble BenmunHbl Cmy, 1 Xmy,, KOTOPbIE XapaKTEpU3YIOT JAHHBIA UCTOUYHHMK
CO BCeMU BbIOpocamu:

Clen 4 ® Ko
Xm}@ =
MwE 5-F

C"mw =

rie
M - MonTHOCTB BBIOpOCaA BEIIECTBa, I/C
F - koaddummmeHT oceanns BeecTBa

Takum  oOpa3oM, pacyeTHBIMH TIApaMEeTpaMH, XapaKTePU3YIOIMUMHU
VMCTOYHHMK C TOYKH 3PE€HHUS €ro BJIMSHHS HA 3arps3HCHUE OKPYKAIOLIEH Cpenbl,
apisitorest BenmnuuHbl Cm ya, Xm yn 1 Um . MHTEpecHO, 4TO TpU pPacyeTHBIX



napaMeTpa Tak e OJHO3HAYHO XapaKTEpU3yIOT HCTOUYHUK BBIOpOCA, KaK U YEThIPE
TexHu4ecKkux. OHAKO €CJIM Ha OCHOBAHUMU M3BECTHBIX TEXHUYECKUX IapaMeETPOB
UCTOYHHMKA Mbl MOXKEM IOJIyYUTh TOJIBKO OJIMH Ha0Op pacyeTHBIX MapaMETPOB, TO
Juis HaOopa W3BECTHBIX pPACUETHBIX IApaMETPOB BCErla MOXKHO I0A00paTh
OECKOHEYHO MHOT'O Ha0OpPOB TEXHUUECKHUX ITapaMeTpPOB.

Tenepp BCIOMHUM, YTO HOPMATHUBBI IPENEIbHO-IOIMYCTUMBIX BBHIOPOCOB
UCTOYHHUKA YCTaHABJIMBAIOTCS IPU YCIOBHH, UTO BBIOPOCHI BPEIHBIX BEIIECTB OT
JAHHOTO MCTOYHUKA W COBOKYNHOCTH HMCTOYHHMKOB ToOpoAa HE CO3JaayT
NPU3EMHYI0  KOHLUEHTPALMIO  3arpsi3HAIONIMX ~ BELIECTB,  MPEBBIIIAIOLIYIO
NPENEbHO-I0ITyCTUMbIE 3HAYEHUSI B BO3AYXE HACEIEHHBIX MeCT. /{151 TOro 4To0b!
YY€CTh BIMSHUE OCTAIBHBIX UCTOYHUKOB ropoja, B OHJI-86 n YIIP3A nosBunock
noHsTie GOHOBOM KOHIIEHTpaluu 3arps3usmomero Bemiecrsa. Cormacao OHJI-86,
(doHOBasE KOHIIEHTpALMsl XapaKTepU3yeT 3arpsizHeHue aTrMochepsl B ropoje WM
JPYrOM HAacCEJICHHOM ITyHKTE, CO3/1aBAEMO€ BCEMU MCTOYHUKAMM, HCKIIOUas
JTaHHBIM.

B nacrosimee Bpemss B pacuerax 3arps3HEHMs] aTMoc(epbl 4alle BCEro
UCIOJIB3YIOTCS  3HAYeHMs] (POHOBBIX KOHIIEHTpAlMi, MOJYyYEHHBIX IyTEM
HaOmoeHusT Ha mocTtax ['miapomereocnmyk0bl ¢ OCpeAHEHHEM 3HAaYeHUH (QoHa,
HOJIyYEHHOTO0 C pasHbBIX TOYEK ropoja, Jubo 6e3 Takoro ocpenHeHus. Gonoas
KOHIIEHTpALUsl MOXKET Takke Tu((epeHIIMpOBaTHCS JI pa3IUUHbIX HAIIPaBICHUN
BETpA.

[TockonbKy Mpu TakOM MOJXOJE pacrojaraeMble HaMu 3HAYEHHUsS] (POHOBBIX
KOHLIEHTpalMil B psAJE CIy4aeB YK€ CoJepKaT BKJIaJ MCTOYHMKA, JIJII KOTOPOro
npoBoautcs pacuer, B OH/[-86 m B cymectByromux YIIP3A mnpenycmorpen
MEXaHU3M HUCKIIIOYEHHS BKJIaJa UICTOYHUKA U3 (POHOBOW KOHLIEHTPALUH.

B Hacrosimee Bpemsi (DOHOBYHO KOHLEHTpauuio (10 HHTpeAueHTaMm, He
U3MEpSIEMBbIM Ha IMOCTax) B PsJie PErMOHOB OMNPEICNAIOT APYTUM MYTEM - MyTeM
IPOBEJCHUS CBOJHBIX PAacyeTOB 3arpsi3HEHUsT aTMOC(epbl UCTOYHUKAMU ropoja
(permona). Takoi MOAXOA MMEET IENbIN Psii MPEUMYIIECTB, B IEPBYIO OYEpeb -
CYLIECTBEHHO  PaCIIMpPEHHBbII 10 CPAaBHEHHIO C  DKCIIEPUMEHTAJIbHBIMU
HaOMIOICHUSIMU HAOOP BEIIECTB, /ISl KOTOPBIX MOXET OBbITh omnpenesieHa GoHoBas
KoHIeHTpanusi. O CBOJHBIX pacueTax 3arps3HeHHst aTMochepbl MOKHO MOIpoOHEe
IIPOYUTATh B CIEAYIOUIEM pa3lene, IMOCBSIIEHHOW KOMIBIOTEPHBIM CHCTEMaM
YIPABJICHHS KAYECTBOM aTMOC(EPHOI0 BO3/1yXa B rOPOJax.

Pesynpraramu pacueroB YIIP3A sBmdrOTCS BEIWYMHBI KOHUEHTpALUMU
3arps3HsONMX BeumecTB B atMocepe. Kak npasuiio, npu pa3paboTKe MPOEKTOB
[1/IB paccmaTpuBarOTCs KOHUEHTPALMKM BPEIHBIX BEIIECTB TOJBKO B MPU3EMHOM
CJI0€, TO €CTh OCPEIHEHHBIE MO BBICOTE 2 M. sl pemieHus: Apyrux 3aaad MOXKET
MOHAJI00UTHCS ONPENEIUTh 3HAUCHHE KOHUEHTPAIMil 3arpsi3HAIONINX BEIIECTB Ha
pa3IMYHBIX BBICOTAX OT YPOBHS 3eMju. Takue pacdyeTsl MOTYT IIPOBOJUTH HE BCE
VIIP3A.

KoHueHTpanuu 3arpsi3HAIOMMX BEIIECTB ONPEIENSAIOTCI B PAacCUYETHBIX
TOYKaX C 3aJJaHHBIMU KOOpPJIWHATAMHM, PACIIOJIOKEHHBIX HAa IPaHULE CAHUTAPHO-
3aIIUTHOW 30HBI MPEANPHUITUSA, B 30HE KUJIOM 3aCTporku U T. 1. Kak mpasuio,



TAaK)K€ [POMU3BOAUTCS paCUYET KOHLEHTPALMIA 3arps3HSOIMX BEIIECTB HA
pPacUeTHBIX IUIOIIAJIKAX C ONPEIEICHHBIM [LIarOM PACUETHON CETKHU.

Konnenrpanuu, noiaydeHHble IyTEM IPOBEACHUS PAacyETOB C MOMOUIbIO
VIIP3A, sBIsIOTCA MaKCUMaJIbHBIMU, U MPEBBIILIAIOTCA Ha MPAKTHKE TOJIBKO B 2%
CJIy4aeB, KOTOPbIE MOTYT ObITh OTHECEHBI K HETUIMYHBIM JUIsl JAHHOW MECTHOCTH
METEOYCJIOBUSAM. MaKkcUMalbHbIE KOHIIEHTPALMK B Ka)KJI0M TOUKE BBIOMpAIOTCA 32
cuer mnepedopa Ui JAHHOM TOYKM PA3NIUYHBIX METEONapaMEeTpOB - CKOPOCTEH U
HaIIpaBJICHUM BETpa.

B o0nactu co3nmanusi mporpamMm pacueTa 3arpsi3HEHUs aTMoc(epbl U
pPa3BUTHS COOTBETCTBYIOIIMX HAYYHBIX Pa3padOTOK MMEETCS HEMAJIO MEPCIEKTHUB.
Vxe ceiiyac cramu nosBisATbea YIIP3A, yuuthiBaromme B pacyeTax BIIMSTHUE
3aCTPOMKM Ha paclnpocTpaHeHue npumeceit. llepBoil Takoil mporpamMmou craia
VIIP3A "Oxounor ITPO". JlanbHeNINM HanpaBIeHUEM paOOTHI SIBISETCS CO3/IaHUE
VIIP3A, GoJiee MONHO YYUTHIBAIOIIMX HECTAIIMOHAPHOCTH BHIOPOCOB BO BPEMEHH,
Y TO3BOJISIIOLIMX IOJy4aTh HE TOJIBKO MaKCHUMAJIBHBIE, HO U CPEIHEr0JIOBBIE
KOHIIEHTpAllMU  3arps3HSIONIMX  BEIIECTB B aTMOC(epHOM  BO3IyXe.
[lepcnekTHBHONW 3ajadyeil SBIISIETCS TAK)KE OLIEHKA HAa OCHOBAHMM pPacyeToB
VIIP3A pucka 310pOBbIO HACEJICHHUS.

KoMmnbroTepHble mnporpaMmbl  pacdera BbIOPOCOB 3arpsi3HSAIONIAX
BeLEeCTB

B yHuuuupoBaHHBIX MporpaMMax pacyeTa 3arps3HEHUs aTMocgepbl
(YIIP3A) ucnonb3yeTcsi eIMHbIN, 00€3IMYEHHbI HAa0Op MapaMeTPOB UCTOUYHUKOB
BBIOPOCOB, HE3aBUCUMO OT MPUHAIIEKHOCTH KaXJI0T0 NCTOYHUKA K TOW MIIM HHON
OTpacii HapOAHOTO XO3SMCTBA. DTHU MapaMeTpbl UCTOYHUKOB OIMpPENETSIOTCS Ha
ATare MHBEHTAPU3ALMK BHIOPOCOB 3arps3HSIONINX BellecTB. Bennuynna MouHoOCTH
BBIOpOCA BEIIECTBa, TO €CTh KOJIMYECTBO BHIOpAChIBAEMOro B aTMoc(epy BeliecTBa
B CIMHUILy BPEMEHU, MOXXET OBbITh OmNpeaeNieHa ABYMsI CHOCOOaMH - TyTeM
NPOBEJCHUSI pAacyeToB U TIyTeM BBHIMOJIHEHHUS W3MEPEHUN KOHIICHTpAIHid
3arpsI3HSIOLINX BELIECTB B BHIOpOCaX.

Omnpenenenre BEIWYNH MOIIHOCTEH BEIOPOCOB PACUETHBIM ITyTEM HA3bIBAIOT
pacyeToM BEJMYMH BBIJIETICHUN (BBIOPOCOB) 3arpsi3HAIONIMX — BEIHIECTB B
aTMOoC(pepHbIi  BO3MyX. Takue pacyeTbl MPOBOIATCA IO YTBEPKIACHHBIM
METOJMKAM, pa3paOOTaHHBIM JUIsI KaKJIOW OTpaciv HApOJIHOTO Xo3siicTBa. Jlms
KKJIOM OTpaciii MOXKET ObITh pa3paboTaH psiJ METOAMK Jia moaoTpacien. Tak,
€CIU JJIA TPEANPUATUN KOKCOXMMHUYECKOW MPOMBIIUICHHOCTH HMMEETCS OjHa
YTBEPXKJAEHHAsI METOJAUKA, TO JIUIS Pa3IUYHBIX MOJ0TPACieil IBETHOW MeTaJTypruu
JEUCTBYET JICBSTh PA3IMUHBIX METO/IUK.

PacueTHble cXeMbl, OJIOKEHHBIE B OCHOBY KQKJA0M METOJIUKH, PA3INYAIOTCS
MEXy cOOOM, 3a4acTyl0 MPUHIUMIIUAIBHO, U 3aBUCAT OT KOHKPETHOM OTpaciu
HApOJHOIO0 XO3SIMCTBA, MUII KOTOPOW JEWCTByeT Meroauka. Ha ocHoBe psnma
METOJIUK [II1 HSKOHOMHHM BpPEMEHH pabOThl CIEIUATUCTOB W 00ecredYeHUs



MaKCUMaJIbHOW TOYHOCTM CYeTa pa3padOTaHbl CIELUAJIbHbIE MPOrPAMMHBIE
CpeJICTBA - POrpPaMMbI pacdeTa BbIJIEICHHUHN (BHIOPOCOB) 3arpsI3HSIOIIMX BEIECTB.

B kaudecTBe MCXOIHBIX NAaHHBIX Ui TAKUX IPOrpaMM MOXKET BBICTYIIATh
pasznuyHas uHGOpMaIMs O TEXHOJIOTMYECKUX U JPYTUX IMpoleccax, P KOTOPBIX
IPOMCXOAUT BBIACICHHUE 3arps3HAIOIIMX BewecTs. Pe3ynprataMu pacyeros
SBJIIIOTCS. ~ BEJIMYMHBI ~ MaKCUMaJlbHO-Pa30BbIX M TOJOBBIX  BBIOPOCOB
3arpsI3HSIIONIMX BEMIECTB B atMocdepy, a B psAe CIOydaeB - TEXHUUYECKUE
MapaMeTpbl UCTOYHUKOB.

HecMoTps Ha TO, 4TO B CIIHCKE ACHCTBYIOIIMX OOBIYHO HAXOAMUTCS Oosee cTa
pacyeTHbIX METOAMK, MPOrpaMMbl pa3padaThHIBAIOTCS HA OCHOBE HEOOJBIION HMX
YacTH - KaK MMPaBmJIo, HA OCHOBE HanbO0Jee YacTO UCTIOIb3YEMbIX METOIMK.

Pa3znbie pa3zpaboTuuku OOBIYHO PEATU3YIOT B BHUJE MPOrpaMM IMPUMEPHO
OJIMHAKOBBIA HA0Op METOAMK. B Hero B mepByro oudepeab BXOIAT METOAUKHU IO
pacyeTy BBIOPOCOB 3arpsi3HSIONIMX BEIIECTB OT aBTOTPAHCIIOPTA, MPEANPUATUHIN
TEIJIOPHEPIreTUKH,  HedTeJoObIBaIOMIE W Ta30BOM  MPOMBINIICHHOCTH,
OTJIMYAIONTUECS CIOKHBIMU PACUETHBIMM CXEMaMH W HaJMYUeM OOIIHMPHOTO
CIIPAaBOYHOTO Marepuajga. OJTO MPUBOAUT K HEOOXOJUMOCTH HCIIOIb30BAHUS
COOTBETCTBYIOIIMX  NPOTPAaMMHBIX  CPEICTB  JJIsI  yOPOIIEHHUS  PadOTHI.
OIHOBPEMEHHO B BHJIE NPOrpaMM peaM3ylOTCsd M 0oJiee MPOCThIe METOJIMKH,
MO3BOJIIONINE PACCUUTATh BEJIUYMHBI BBIJICTICHUM (BBIOPOCOB) 3arpsi3HSIONIUX
BEILIECTB TMPU CBApPOUYHBIX pPaO0OTaX, HAHECEHUU JIAKOKPACOUHBIX MOKPBITUH,
MEXaHUYECKON 00paboTKe METAIUIOB M T. M. OJTU METOJUKH, KakK IPaBUIIO,
MOCTPOCHBI HA OCHOBE YACIBHBIX MOKa3aTeael, KOT/la €IUHUIIA BBIJCISIOMIETroCs
BEI[ECTBA TMPUXOAMTCS HA EIWHHUIY PACXOJHOTO Marepuajga WM TOTOBOM
npoaykiuu. COOTBETCTBEHHO, TAKME METOIUKHU HE COJIEPIKAT CIOKHBIX PACYETHBIX
cxeM. B nmanHom ciywae ympolieHue paboThl CHeruaiucTa mpu pabdoTe C
porpaMmMaMu COCTOUT B ONTUMM3AIMU PA0OTHI C TPOMO3JKUMHU CIPABOYHBIMHU
TaOJIHUIIAMH TI0 yIETbHBIM TTOKA3aTEeIIsIM.

Tak xe, kak u YIIP3A, Bce mporpaMmsbl, peaM3yrOlIUe€ METOAUKH 10
pacyeTy BBIOPOCOB BpEIHBIX BEIIECTB B 00s3aTEIbBHOM TMOPSIKE MPOXOIAT
TECTUPOBAHUE U COTJIACOBAHME B IPUPOJIOOXPAHHBIX opraHax Poccuu.

BaxxHoil 0COOEHHOCTBIO TakKMX TIPOTrpaMM SIBJISETCS HUX CIOCOOHOCTH
paboTaTh B COCTaBE€ CHUCTEM PAaCUETHOIO MOHUTOPHUHIAa KayecTBa aTMOC(HEpPHOIo
Bo3ayxa, coBMmecTHO ¢ YIIP3A wu papyrumm nporpammamu. Ilpm stom
oOecrieuynBaeTCs BO3MOXKHOCTh TeEpefaddl pe3yidbTaTOB pacyeToB B JIpYyrue
MPOrpaMMBbl Il TAJIIBHEWIIIETO HKCMOJIb30BaHUs. Tak, pacCUMTAaHHBIE BEIWYHUHBI
BBEIOPOCOB 3arpsi3HAIONMIMX BeIecTB nepenarorcs B YIIP3A mis ucnonp3oBaHus B
pacdeTax 3arpsi3HeHHs aTMOC(EPHI.



B ocobyto rpymnmy MOXHO BBIIEIUTH MPOrpaMMBbI MO pacueTy BHIOPOCOB
BpPEIHBIX BEUIECTB, MPEAHA3HAUYCHHBIE JIJIS PEIICHUsI TOPOACKHUX 3anad. K Ttakum
3aJlayaM OTHOCHTCS pacueT BHIOPOCOB OT Marucrpayiei ropoja (paiioHa, peruosa).
Pe3ynpTaThl TakMX pacueToB MOTYT OBITh HCIOJB30BaHbI IPU MPOBEICHUU
CBOJIHBIX PAaCUETOB 3arpsi3HEHUs aTMOC(EPHI.

KoMnboTepHble NpOrpaMMsel pacueTa BHIOPOCOB 3arpsA3HAIOIINX BELIECTB

[IupoKo HCMOIB3yEMBIE CIIEHHATMCTAMU-3KOJIOraMi MPOrpaMMbl pacueTa
3arpsi3HEHUsT  atMocdepbl W JApYyrue CHEIHATIM3UPOBAHHBIE JKOJIOTUYECKUE
porpaMMbl Ha YPOBHE OTIEIBHOIO NPEINPHUATHS JOCTATOYHO IOJHO PElIaroT
3a/layu, CTosIIMe B 3TOM oOnactu. OpHaKo Uil pElIeHUsT TOPOACKUX 3a/iady
HEOOXOJUMBbl TMPUHIUMHAIBHO JApYyTue, aJalTUPOBAHHBIE I TakUX padoT
IPOrpaMMHBIE CPECTBA.

Pa3zpabortannas pupmoit «HTerpam» KoMnblOTepHasi CUCTEMa PaCYETHOTO
MOHMTOPHUHIA COCTOSIHMS KadecTBa BO3IYIIHOTO OacceilHa ropoja (peruoHa)
«Okonor-I'opogy npegHazHayeHa VIS aBTOMAaTU3ALMU JEATEIBbHOCTH
TEPPUTOPUANIBHBIX ~ IPHUPOJOOXPAHHBIX  OPraHOB,  JKOJOTMYECKUX  CIIyKO
aJIMUHUCTPALlUA  TOpoJOB  (pEruoHOB), TPOBENEHUS CBOAHBIX  PacyeToOB
3arpsi3HEHUs] aTMOC(EPHI TOPOIOB.

Pe3ynbrarthl CBOAHBIX PACUETOB 3arps3HEHHUs] aTMOC(Epbl MOTYT OBITh
WCITIOJIb30BaHbI B LIENSIX HOPMUPOBAHUS BHIOPOCOB 3arpsA3HSIOMIMX BEUIECTB U IS
pELIeHMs] IPYTUX 3a71a4.

Cucmema «Ixo102-20p00» cocmoum u3 08yxX NOOCUCMEM:

. ITOJICUCTEMBI BeJICHHS OaHKa JTaHHBIX;
. MOJCUCTEMBI TIOJIYYEHUSI PACUETHBIX OILICHOK KauyecTBa aTMOC(EpPHOTo
BO3/IyXa.

B3aumopeiictBue Mexay MoAcHCTEMaMHU OCYIIECTBISIETCS KaK Ha YpOBHE
oOMeHa nH(popmaImei, Tak ¥ Ha YpOBHE TIepe/iauu yIpaBJICHUS.

OcHOBHOM 3afauedl TOJACUCTEMBl BeICHMsS OaHKa MJAHHBIX SIBISETCS
MOATOTOBKA MH(GOPMAITUU O BHIOPOCAX BPEIHBIX BEIIECTB B aTMOC(Epy U JPyrux
JaHHBIX, HEOOXOAUMBIX JIJI1 KOPPEKTHOM pabOTHI MOICUCTEMBI MOTYUEHHSI OLIEHOK
3arpsi3HeHHs aTMOC(ephI.

C sT0i1 1Henbio ObUT pa3paboTaH e€IWHbIA (GOpMAT JAaHHBIX, MO3BOJSIOIIUMA
yU4eCTh OCOOCHHOCTH WCIIONB30BaHMs JIaHHBIX TIPU pacueTax 3arpsi3HEHUs
atMocepbl. 10T Qopmar Obul pekoMmeHAoBaH ['ockomdkonoruei PD s
IIMPOKOTO HWCIONB30BaHUsI TpHU TMepenadye W XpaHeHuu wuHopmammu 00
MCTOYHHUKAX 3arps3HeHus: armocdepsl B PO.

OCHOBHBIMM ~ OCOOEHHOCTSIMM  (haliJIOB  JAHHBIX,  3alMCAHHBIX B
pa3zpaboTaHHOM (hopmaTe SBISIOTCS:

YHUBEPCAJIbHOCTh C TOYKH 3pEHUS BO3MOXKHOCTH  HCIOJIb30BAHUSA
pa3IMuYHBIX MPOTPAMMHBIX CPEACTB MPHU CO3AAHUU U TpeoOpa3oBaHUM (HaNIoB.
TexcToBble (hailibl JAaHHBIX MOTYT OBITH CO3JAaHbI U 3aMlOJIHEHBI MU C TIOMOIIBIO
OpOrpaMM CHUCTEMBI «DKOJIOT-TOPO» WM C MOMOUIbIO JII0OOTO TEKCTOBOIO
penakTopa;



. CEerMEHTUPOBAHHOCTh UH(pOopMaru B Qaitnax. Kaxapnii daitn qaHHbIX
COCTOUT U3 CEeKUWH, Kaxgas M3 KOTOPBIX COAEPXKUT OIPENEICHHBIA BHJ
nHpopMaruu.

WNudopmanus B CEKIUAX Pa3IUIaeTCs:

10 BUY OIMCBHIBAEMBIX €10 BEJTUUYMH U CBOMCTB.

. [0 YPOBHIO OIKCHIBAEMBIX €0 OOBEKTOB B HEPAPXUU OOBEKTOB,
paccMaTpUBaEeMBIX TIPU PELICHUU 3aiad OLEHKHU 3arpsi3HEHUs] aTMoc(epsl ropoja
(peruoHa).

Hcnone3yeTcst uHPpOpMAIHs CIEAYIOUUX BUIOB:

. 0 TapaMeTpax UCTOYHUKOB 3arPsS3HCHUS aTMOC(EpPHI;

. 0 3arpsI3HAIONINX BEIIECTBAX;

. 00 yCIIOBUSIX pacCerBaHUs MpuUMecei B aTMochepe;

. 00 MCTOJIB3yEMBIX CHCTEMaX KOOPIUHAT;

. O MECTOIIOJIO)KEHUM Ha MECTHOCTH 30H CO  CICIHU(PHUCCKUMHU
TpeOOBaHUAMU K Ka4eCTBY aTMOC(EepHOTo BO3/IyXa;

. 00 O00OONIICHHBIX  XapaKTEepPHCTUKAX TOpoJa, €ro paioHOB,

HpGIIHpPI?ITHfI, X IIJIOMAaA0K U IICXOB.
IIo YPOBHIO OIIHCBIBACMbIX 00BEKTOB I/IH(i)OpMaI_[I/IH CCIMCHTHPOBAaHA Ha
Pa3aciibl, COACPKAIIUC OITMCAHUC!

. ropoja (peruoHa);

. paiioHa ropoja (peruoHa);

. TIPEANPHUATHS,

. TUTOMIAKA U T1eXa MPEITPHUSITHS;

. WCTOYHHKA 3arps3HEHUsT aTMoc(epbl, MPUHAICKAIIETO KOHKPETHON

TI0MAAKe (BO3MOKHO, TAKXKE U 1IEXY) IPEATPHUATHA.
B enunom dopmate npemycMoTpeHo 0oJiee MOAPOOHOE U COJIepKATETbHOE
OMHMCaHNue UCTOYHUKOB 3arpsizHeHus atmocdepsl (M3A) 3a cyer:

. BO3MOYKHOCTH 3aJ[aHUsI Pa3IMYHBIX BApPUAHTOB HAOOPOB MapaMeTpoB
OJIHOTO U TOTO k€ M3A, COOTBETCTBYIOIINX:

. Pa3IMYHBIM pEKUMaM BbIOpOCa 3arpsI3HAIONINX BemecTB U3 U3A;

. pPa3IMYHBIM CTAUAM MPOBEICHUS MEPONIPUATHI (PEKOHCTPYKIIMM) Ha
MIPOU3BO/ICTBE;

. YKa3aHUSI BPEMEHHBIX MHTEPBAJIOB, K KOTOPBIM OTHOCHUTCSI TOT WJIU

uHOI HaOop xapakrepuctuk N3A.

[Toncucrema  Bemenwst  0aHKa  J@aHHBIX ~ COCTOMT W3 4YEThIpeX
CaMOCTOSITEJIbHBIX ~ KPYIHBIX  OJIOKOB, B3aUMOJICUCTBHE MEXKIY KOTOPHIMHU
OCYILIECTBIISIETCS HA YPOBHE 00OMeHa HH(pOopMaIIUeH:

. 0JI0Ka MOATOTOBKY MCXOIHON MH(POPMAIIHH;
. OJI0Ka BEICHUS TOPOJICKOTO OaHKa TaHHBIX;
. OJIOKOB TIpeoOpa3oBaHUsl JIaHHBIX 00 WCTOYHHKAX BBHIOPOCOB W3

dbopmartoB, ucnoiaszyeMbix B mporpamme YIIP3A "Okonor" u apyrux nporpammax
B €JIMHBIN (opMaT JaHHBIX cUCTeMBI "Dxonor-I'opoxa";

brox moaroroBku ucxomaHOW WHGOPMAIMK TPEIOCTABISET MOJIB30BATEIIO
CJIEIYIOLME BO3ZMOXKHOCTH:



. 3aHECTH JaHHble 00 MCTOYHHKAX BBIOPOCOB NPEINPUATHA WU
IPUHATH JaHHbIe 00 MCTOYHMKAX BBIOPOCOB MPENIpUATHSI B TEKCTOBOM (opmare
u3 ¢aiia Ha JUCKETe WK Ha KECTKOM JIUCKE;

. IPOM3BECTH MTPOBEPKY KOPPEKTHOCTH 3aHECEHHBIX JaHHBIX;

. 3amucaTh 3aHECEHHBbIE JaHHbIe B  TEKCTOBBIM  Qopmar  mis
NpPEOCTaBICHUS UX B ATOM (hopMaTe Ha JUCKETE B TEPPUTOPHAIBHBIE OPIaHBI
OXpaHbl IPUPOJIBI;

. 0JIOK BeJIEHUs TOPOACKOT0 OaHKa JaHHBIX TO3BOJISIET:

. OpUHATH HHPOpPMAIHIO 00 MCTOYHHMKAX BBHIOPOCOB MPEANPUATHN U3
¢aitna B equaoM opmare, INT, uim HOATOTOBUTH €€ HEMOCPEACTBEHHO;

. IPOCMOTPETH MH(GOPMALIMIO B BHUJIE TAOJIUIl U TIPU HEOOXOAUMOCTH €€
JOTIOJTHUTH;

. IPOCMOTPETh B3aUMHOE PACIOJOKEHHE MCTOYHUKOB Ha (hoHE

TOTIOOCHOBBI MECTHOCTH Kak JUIsl OTACIBHOTO TPEANpPUATHSA, TaK W I
COBOKYITHOCTH TIPEATPUATUIA.

broku mpeoOpa3zoBaHusi TaHHBIX 00 MCTOYHUKAX BHIOPOCOB M3 (HOpPMATOB,
UCIIOJIB3YEMBIX B JAPYTHX MporpamMmax, B €IWHBIM (opMaT JaHHBIX CHUCTEMBI
"DKoy0r-ropo” Mo3BOJISIOT B X0/1€ MpeoOpa3oBaHust HHPOPMAIIUN:

. JIOTIOJTHUTH €€ JAHHBIMH, OTHOCSIIIUMUCS K YPOBHIO MIPENIPUSITHUS;

. B Ciyyae HEOOXOIUMOCTH, H3MEHHUTh, B IIOJyaBTOMAaTHUYECKOM
pexKUME, KOJIUPOBKY:

. BCIIIECTB;

. OpeANpUsSTAA M IJIOMIAJIOK B COCTaBE KOJOB-UJCHTU(PUKATOPOB

WCTOYHHUKOB 3arpsi3HEHUS aTMOC(HEPHI.

[Toacuctema TONYYeHUS PACUYCTHBIX OIICHOK KadecTBa aTMOC(HEpPHOTO
BO3JIyXa IO3BOJISIET MPOBOAWTH PacyeThl PACCEHBAHUS B aTMOC(epe BPETHBIX
BEIECTB corjacHo "MeTroauke pacuera KOHIICHTpAlUid B aTMOC(EPHOM BO3IAyXe
BpPEIHBIX BEIIECTB, coiaepxkammxcs B BbeiOpocax mnpeanpustuit" (OHJ-86). B
pacyerax wucHoJib3yerca uHMopmaius 00 HMCTOYHUKAX BBIOPOCOB BPEIHBIX
BEIIIECTB, MOATOTOBJICHHAS C IMOMOIIBIO MPOrpaMM MOJCUCTEMbl BeICHUsS OaHKa
JIAHHBIX M XpaHsIIascs B 0aHKe JaHHBIX cucTeMbl "Jkojor-I'opoxa" .

U3 wuHdopmauuu, Xxpansmeiics B OaHKe JaHHBIX, [PEIBAPUTEIHLHO
oTOMpaeTcsi Ta, KOTOpas HEMOCPEICTBEHHO OyIeT MCIOJb30BaHAa B pacyeTax, B
YaCTHOCTH, BbiOupatoTcss U3A u BapuaHThI UX BRIOPOCOB, KOTOPHIE AOJKHBI OBITH
YUTEHBI B pacueTax.

Pacyetnas moacucreMa TMO3BOJIET MPOBOAUTH OLEHKH TMPU3EMHBIX
KOHLIEHTpaIUi 3arpsi3Hsommx Beuects (3B).

Pexum neTanbHOM OILIGHKH 3arps3HEHHs] BO3JyXa OpPHUEHTHUPOBAaH Ha
UCIIOJIb30BaHUE PE3yJbTaTOB €ro paboThl B BHJE OTYETa, COJAEPIKAIIETO
pe3yabTaThl pacyeToB B TAOJIMYHOM W TpaUueckoM BHJAE, a TaKXKe JaHHBIE O
napaMeTrpax HCTOYHMKOB, YYTEHHBIX B pacuere. ITOT PEXKHUM MO3BOJISET
peanu3oBaTh y4eT (HOHOBOTO 3arpsi3HEHHs aTMocdepbl, B TOM YHCIE U
muddepeHIIMPOBAaHHOIO 0 CKOPOCTSIM W HampaBieHusM Betpa. [lpu sToMm



BO3MOXKHO HCKIIIOUeHUE W3 (hoHa BKJIaJa MCTOYHUKOB, (PYHKIIMOHUPOBABIIUX B
MIEPUOJ €TO UBMEPEHUM.

Pacduer KOHILIEHTpaluii BBINOJHSETCS B OJHOM WM  HECKOJIBKHUX
NPSIMOYTOJIBHBIX 00JIACTAX B y3JlaX MPSMOYTOJbHBIX CETOK, B 3aJaHHBIX Ha
MECTHOCTH TOYKAX IPHU 3aJaHHBIX CKOPOCTSAX U HAIIPABIICHUSIX BETpA.

[IpeagycMoTpeHa Bblmaua uHOpMaAMM O BKIAgaXx B 3arpsi3HEHHE
aTMoc(epbl KaK OTJEIbHBIX UCTOUHUKOB, TaK U MPEIIPUITHI B IIEJIOM.

Busyanuzanus nosy4eHHBIX pE3yJIbTATOB PACUeTa, T. €. IMOJEH IMTPU3EMHBIX
KOHIICHTpAIUI 3arps3HSIONINX BEIIECTB, BO3MOXKHA Ha (POHE AIEKTPOHHOU KapTe
MecTHOCTU. KapTa MOXeT ObITh MOATOTOBJICHA HETIOCPEICTBEHHO IMOJIb30BATEIEM
WM KOHBEPTHPOBaAHA U3 3JEKTpOHHOTO popmaTta Mapinfo .

bnok BegeHus ropoJIcKoro 6aHka JaHHBIX TO3BOJISET:

. OpUHATH HHPOpMAIHIO 00 MCTOYHHMKAX BBHIOPOCOB MPEANPUATHN U3
daiina B enuHoM Gopmate INT minm moAroToBUTH €€ HeMOCPEICTBEHHO;

. IPOCMOTPETh MH(GOPMALIMIO B BUJIE TAOJIMI U IPU HEOOXOIUMOCTH €€
JIOTIOJIHUT;

. OPOCMOTPETh B3aUMHOE pACIOJOKEHUE MCTOYHUKOB Ha (hoHE
TOIIOCHOBBI MECTHOCTH KakK JUIg OTIEIbHOIO TMPEINpUATHS, Tak H I
COBOKYITHOCTH TMPEPUATHIA;

. c(opMUPOBATH CIEAYIOMINE TaOJUIBl 0OOOIIEHHBIX XapaKTEPUCTUK
BBIOPOCOB IPEANPUSATHU:

. [lepedenb 3arpA3HAIOMINX BELIECTB, BEIOpACKIBAEMBIX B aTMOchepy;

. [TapameTpbl BEIOPOCOB 3arps3HAIOMIMX BelulecTB A pacuera [1]B;

. HopmaTtuBbl BBIOPOCOB 3arpsi3HAIONIMX BEIIECTB HA CYLIECTBYIOIIEE

MOJIOKEHUE U CPOK JocTkeHus [1/1B.

JIOTIOJIHUTENIBHBIN OJI0K ONpeeNeHUs JOMyCTUMBIX BKJIAJ0B B 3arpsi3HEHUE
aTMoC(epbl MCTOYHUKOB BBIOPOCOB 3arpsi3HSAIONIMX BEIIECTB MPEANPUATUIMHU
peanu3yroT "PekoMeHIauuM 10  ONPEAECIEHUI0 JOMYCTUMBIX BKJIaJOB B
3arpsi3HeHHEe aTMOoc(epbl BHIOPOCOB 3arpsi3HSAIONIMX BEIIECTB MPEANPUITHIMU C
HCITOJIb30BAaHUEM CBOJIHBIX PACUETOB 3arpsi3HEHHs BO3IYIIHOTO OacceiiHa ropoja
(permona) BIOpOCaMH MPOMBIIIIEHHOCTH M aBTOTPAHCIIOPTA", yTBEPKICHHBIE IS
WCITI0JIb30BAHUS TP HOPMUPOBAHUU BBIOPOCOB MpukazoM 66 ['ockomakonoruu PO
ot 16.02.1999.

Cuctema MOXkeT ObITh JOYKOMIUJIEKTOBaHa JOIMOJIHUTEILHBIMUA OJIOKaAMU,
HanpuMmep, nporpammont "Maructpans', MO3BOJAIONIEH HA OCHOBAHWU HAHHBIX O
HaOJIOJICHUSIX 32 aBTOTPAHCIOPTHHIMU TOTOKAMH Ha TOPOJCKMX MAarucTpalisax
pacyeTHbIM TMYTEM TMOJYYUTh BEJIUYUHBI BBIOPOCOB 3arps3HSIONIMX BEIIECTB OT
aBTOTPAHCIIOPTa HA MarucTpassix.



JlabopaTopnasi paGora 3.
IIpoBenenue nHxkeHepHbIx pacueron ¢ nomombio K POCA.

[Iporpamma ROSA paspaborana xomnanuedr Dow Chemical nis pacuera
00OpaTHOOCMOTHYECKUX M HAHO(PUIBTPALMOHHBIX YCTAaHOBOK C MPUMEHEHUEM
MeMOpanHbix nemeHToB FILMTEC. IIporpamMmy MO>XHO MOJYyYUTh, OOpaTUBIINCH
B poccuiickoe npencraBurenbctBo JAY FOPOII I'mMOX unu ckauaB ¢ caiita Dow
no anpecy http://www.dow.com/liquidseps/ design/rosa.htm. Tam ke MOXKHO
HAaWTH WHCTPYKIIMU TI0 YCTAHOBKE, PYKOBOJCTBO IO pabOTe C MpPOrpaMMou, a
TaK)K€ OTBETHI Ha YaCTO 3a7aBa€MbIC BOTIPOCHI.

B pesynbrare pacuera mo paccMaTpUBacMoOW MPOTrpaMMe IOJIb30BATENb
MOJIy9aeT HEOOXOAWMBIC JaHHBIC JIsI BHIOOpPAa OCHOBHOTO W BCIIOMOTATEIHHOTO
000pyI0BaHUS, IKCIUTYyaTallHOHHBIX PEXKUMOB, MTOKa3aTese pabOThl yCTAHOBKH.

st 03HAKOMJICHUS C pOrpamMmoin poBeJieM pacuer
0GPAaTHOOCMOTHYECKOI YCTAHOBKH [IPOM3BOIUTEIBHOCTBIO 9 M /4.

[Tocne 3amycka mporpaMmbl MOSIBIISIETCSA TUATIOTOBOE OKHO C BKIIAJIKaAMMU:

« Project Info — undopmarus o npoekre;

o Feed — ucxonnas Boja;

« Scaling — o6pa3oBaHKe OTIOKCHHUN;

« Configurations — apxuTekTypa yCTaHOBKH.

Bxagka Project Info comepskut HECKOJIBKO TOJICH.

1. HeoOxomumo 3amosHuTh 1osie Project name (Ha3BaHue IpOEKTa),
WHaue MporpamMma He OyJeT BBINOJHATH pacyeT. Kupwinuilyy mnporpamma He
noasiepkuBaeT. OObIYHO Ui OLIEHKU pabOThl 0OPATHOOCMOTHYECKUX YCTAHOBOK
HEO0OXOIMMO C/ENaTh HECKOJIBKO BAPUAHTOB PACUETOB C Pa3HbIMU MapaMeTPaMHU.

2. [Ipoekt ROSA wMoxeT BkiIro4YaTh B ce0s /O JECSITH BapUaHTOB
pacuera. Homep BapuaHTa, C KOTOpPHIM BeaeTcs paborta, mokazaH B moje Case
Number.

3. UtoObl 100aBUTH €Ille¢ BapHaHT B MPOEKT, IIEIKAEM MBIIIKON IO
kHonke Add, uToObI yOpaTh HEHYKHBIN pacueT, IeJIKaeM 1o KHomke Remove.

4, Jlanee pacmonararoTcsi TOJiA, B KOTOpPbIE BHOCST WH(OpPMAIUIO IO
MPOEKTY U 3aMETKH MO JTaHHOMY PacyeTy.

S. CocTtaB  uCXOIHOM  (MHUTATEeNbHOM)  BOABI  JIOJDKEH  OBITh
DIEKTPOHEUTPaNbHbIM. [Ipr OTKIOHEHMM B JJIEKTPOHEUTPAIBHOCTH IpPOTrpaMma
NPEeIOKUT cOaaHCUPOBaTh HMOHHBIM COCTAaB MO KaTHOHAM M aHWoOHaMm. B
none Balance Analysis with HeoOxoarMO BBIOpATh BEIIECTBO /ISl BHIPABHUBAHUS
cymm: NaCl, CaCl,umu CaS0,. Hwxke BbiOMpaeM eIUHUIIBI HU3MEPEHUS:
POU3BOAUTENb MOCTh FIOW MOeT ObITh BBIpa)keHa B M /4, M /CyT, TaJl/MUH,
rai/cyT, naBinenue Pressure — B Oap u Qynt/moiim . Tlocnemusas rtpynma
SJIEMEHTOB B JaHHOM  OkHe Temperature  Unit (equHuIBbI  M3MEpEHHS
TeMmneparypbl) — rpaaycel Llenbcus unu @apenreira.



Bxmaaka Feed mokasana Ha pucynke 1. Mbl MOXeM 3aaaTh HWIH
coJiecoiepyKaHue NUCXO0THOHM BOBI B TTosie T DS, Mr/n, niv ee noHHBINH cocTaB. Ecim
yKa3aHO COJIeCO/Iep)KaHue, TO IIPH MPOBEJACHUN PAacueTOB MPEANoJaraeTcs, 4ro B
Bojie coaepxkutcs Tojbko NaCl. KoneuHo, mpeanmodruTenbHee BBOJIUTh MOHHBIN
coctaB, 0e3 HMH(pOpPMAIIUU O KOTOPOM HEBO3MOXXHO BBITIOJIHUTH OILICHKH PHCKa
oOpazoBaHusi OTJIOkKeHUH. UTOOBI caenaTh JOCTYMHBIMH TIOJISI BBOJIa COCTaBa

BO/JIBI, HY)KHO OTMETHUTh TaJIOYKOU aneMeHT Specify individual
solutes. KOHerTHoe BEILIECTBO BBOJAUM B JIFOOBIX €IUHUIIAX KOHICHTpAaIlMH:
- mg/1 (mr/m),

- ppm CaC0; (mr/n B mepecuere Ha CaCOsz, T.e. 1 Mr-ske/m = 50 mr/n
CaCo0,),
- meq/1 (Mr-3KB/J1), HO KPEMHHUEBYIO KUCJIOTY BBOJUM B MIY/JI.

= ROSA System Selection and Data Entry
Fe Options Calculstion Help

Preject Name: 'ﬂnﬂymru- System Perm Flow: m
System Feed Flow: I 12,00 m3/k
Case Number:[1 ~1 Add | Remeve | System Recovery: [ 7500 %

-~

Water B e ~] Total Number of Feed Streams: [1 ={
# | Tonic Analysis

Add Sulfate
Cations: [ 2.86 “Adjust Catlons |
Antons: [IIEEEN Adjust Anjons
Balance: [/ 0,08 Adjust All Tons |

Note: Any changes in raw feed water
jcorposition will affect scaling
icalculation. Please review scaling
jcalculation.

Unit set used: m3/h (Flow); bar (pressure)

Pucynox 1. BBoa coctaBa ncxoHoit Bojbl B mporpamme ROSA

[TporpaMma noka3bIBaeT YHCICHHOE 3HAYCHHE KOHIICHTPAIUH, BEIPAXKEHHOE
B JIPYrMX EJMHUIIAX, COJIeCO/epKanue, CyMMbl KaTroHoB Cations u aHWOHOB
Anions u pa3Hocts cymm Balance.

DTy pa3HOCTh MOKHO KOMIIEHCHPOBATh C MIOMOIILIO TPYIIIBI 3JIEMCHTOB:
« Add Chloride — no6asuts CT;

« Add Sodium — mo6asuts Na ;

« Add Sulfate — no6asuts SO, ;

« Adjust Cations — BBIPOBHSTH KOHIIECHTPAILINIO KATHOHOB;

o Adjust AnioNs — BBIPOBHATH KOHIICHTPAIMIO AHHOHOB;

o Adjust All lons — BBIPOBHSATH KOHIICHTPAI[MHA HOHOB.



s pacuera mMeMOpaHHOW YCTaHOBKM HEOOXOIUMO 3HATh KOJUIOMIAHBIN
uHnekc SDI. DOrtum mokasareneM Ompenensercs 3HaueHHe JOIMyCTUMOTO
yIENbHOTO CheMa IepMeara C €AMHHUIBI IUIOIAAM MOBEPXHOCTH MEMOPaHHOTO
AIIEMEHTA.

HcToyHMK BOABI W 3HAYCHHE KOJUIOMJHOTO WHJAEKCAa BBIOMPAIOT U3
criucka Water, B KOTOpoM cofepiKaTcsi IMyHKTHI:

« RO Permeate — nepmeaT 0OpaTHOOCMOTHYECKOM YCTAaHOBKHU;

Well Water — apte3unanckas Bona;

Surface Supply — moBepxHOCTHasI BOja;

Tertiary Effluent —crodnbie BosibI 1TOCIIE IPETOYNUCTKY;
Sea Water — mopckast Boja.

Jlnst pacyeTa OTJIOKEHHM U PAaBHOBECHOTO COJIEpKaHUS aHUOHOB YTOJbHOMU
KHCIOTBI HeoOxomumo 3amaTh pH ucxomnoii Bogsl Feed pH.Ilo ymomuanuio
nporpamma npunumaet pH = 7,6. Temmeparypy Boabl BBOoguM B mose Feed
Temp. MakcumanpHas TeMmIepaTypa MHUTAaTeIbHOW BOJABI JJIi  OOJBIIMHCTBA
snmeMeHTOB FILMTEC cocrasisiet 45 °C.

B nporpammy MOXXHO BBOJWTH JaHHBIE MO HECKOJBKUM HMCTOYHUKaM. J[is
ATOTO TIOCNIE BBOJIa COCTaBa BOJbI MEPBOrO0 MCTOYHMKA IIEIKAEM MBIIIKON IO
kHonke Total Number of Feed Streams (komudecTBO MCTOYHHKOB MHUTATEIBHOU
BOJIbI).

1. IMosiBuTCs okomiko ¢ BonpocoMm «Do you want to add another feed to the
system?» (J]00aBUTh NCTOYHUK MTUTATSILHON BOJIBI?).

2. [Toce moATBEpKACHNS BBOJIUM ITPOIIEHTHOE COJIEPKaHUE BOJBI BTOPOTO
HCTOYHMKA B uTaTenbHOU Enter feed percentage.

3. 3aTeM HEOOXOUMO OTMETHUTh: TIEPEHOCUTD JIM JAHHBIE 110 COCTABY BOJIbI
MEepPBOTO UCTOYHHKA B COCTaB BOABI BToporo («Carry ion concentration over?») u
BBECTU HEOOXOIMMBIE TTOKA3aTEIN B HOBOU BKiaake Feed.

4. Ecnu ecTh TPEeTHH HCTOYHHK, IMOBTOPSEM JJIsI HErO Ty K€ IPOILEaypy.
CyMmMma foJieii BOJIbl BCeX HCTOYHUKOB, JI0JbKHA OBITH paBHa 100 %.

BBoa 1aHHBIX 110 UCXOJHOMY UCTOYHUKY 3aBEPIIICH.

Brkmanka Scaling, mokazana Ha pucyHke 2.K BkiIaJke TakKe MOXHO
MOJIYYUTh JOCTYI, UCIOJB30BaB komaHmy Project Data Entry mento Options wim
nIeIKHYB 10 KHomke Project Data Icon Ha maHenmu WHCTPYMEHTOB; TOSBISETCS
3HAKOMOE HaM JIMaJIorOBOE OKHO, TJIe MbI BBIOMpaeM BKiIaaky Scaling.

Bknanka comep:kuT Tabsmity, Tae coOpaHbl JaHHBIC [0 OTIOXKEHHUSIM COJICH
JUIA TpeX IMOTOKOB: MCXOIHOW Bojabl Feed, oopaboTanHON wcxoaHON Bobl Ad].
Feed u konnentpara Concentrate.



= ROSA System Selection and Data Entry

System Feed Flow: [ 1286 w3/

CaseNuwmber:[1 =] At | Bemewe | System Recovery: [IIIINZ000 o
—
}
Recovery: 70.00 %
il Temp.: | 20 C
Used In Calculation:
3  Original Feed
© [Adjusted Foed
r Dosing Chemical: [H2S04  ~|
! ,H_I 55 col
ml.snl -1.641 | BGO l
Unit set used: m3/h (Flow): bar (pressure) | D:\Dow\ B3a§ faiéa'\studyprogram0l hml | 14.09.2007

Pucynok 2. Bknanka Scaling.

[IpuBeneM HekoTOpbIe 0003HAYEHUS, COIEpKAIIUECS B TaOIUIIE:

o LS| — wunpnekc Jlamxkenbe, KOTOPBIA CIYXKHUT IS OIIEHKH BO3MOYKHOCTH
obpazoBanus otioxxenuid CaC03 B Bojzie ¢ conecoaepkanveM menee 10 000 mr/im;

o Stiff & Davis Index — wunaekc Crudda—/~IBrca. ITOoT THOKa3aTEIH
UCTIONB3YIOT JJISl OLIEHKH BO3MOXHOCTH oOpa3oBanus oTinoxernii CaC03 11 Bog ¢
BBICOKUM coutecozeprkanueM (6omee 10 000 mr/im).

st ctabunpHOM paboThl MEMOpaHHBIX YCTAaHOBOK HEOOXOIMMO, YTOOBI
uHaeke Jlamkense (a B COOTBETCTBYIONMUX ciydasx uHAaekc Ctudda—/[rBuca)
OBLT OTpUIIATEIBHBIM;

o TDS — conecooepoicanue, me/n;

. lonic Strength — monHast crta pacTBOpa, MOJB/IM;

« % Saturation —crenens HachwieHus, %. [IpousBeaeHne pacCTBOPUMOCTH
(T.e. MPOU3BEICHNE AKTUBHOCTEH HMOHOB B HACBHIIIEHHOM PACTBOpPE IMPHU JAHHOU
TEeMIIEpaType) JCITATCS Ha MIPOU3BEICHUE aKTUBHOCTEU WOHOB
TPYJIHOPACTBOPUMOTO COCTMHEHHSI B paCTBOPE.

Heo6xoaumo 3amatre ruapasmuueckuit KIIJ ycranoBku Recovery, %, u
TEMIIEpaTypy MUTATEIHHON BOMBI, °C.

Ecnu KoHIEHTpaT MEepechIeH MO OJHON WM HECKOJBKUM COJISIM, TO Haj
TaONIUIeH TOSABIISETCS TPEIyTPEXIa0IIee COOOIIEHHE.

Bepxusis rpynma snementoB Scaling Calculation Options (onmmu pacuera
OTJIOXKEHUI ) BKJTIOUAET B Ce0s1 TPU peKUMa pacyera:

« No Chemicals Added — 0e3 npuMeHEeHHsI peareHTOB;

« User Adjusted pH Values— c¢ xoppektupoBkoii pH (mporpamma
npeaycMaTpUBacT BO3MOXHOCTH J03UPOBaHus B murtatenbHyo Boxy H,S04, HCI
wim NaOH). B stom pexume 3amaem imb6o pH ncxonHoW BoOAbl, MO0 HHIEKC
Jlamxenbe (uuaexc Crudda—/IrBuca) mns kouneHntpara. B mporpamme mosa
pearenTa npuBoautcs B pacuete Ha 100 %-Hoe OCHOBHOE BEIIECTBO;



« lon Exchange Softening — ymsryenue meromaoM MOHHOTO oOMeHa. Eciu
BBIOpaTh JaHHYIO OIIMI0, TO HEOOXOAMMO 3aJaTh OCTAaTOYHOE COJCp)KaHHE
katnoHoB Ca~ u Mg"' B 06paboTanHoii Bojie.

Bxknaaka Configuration, B kotopoii ompeneisieM apXUTEKTYPy YCTaHOBKH
00paTHOro 0OcMoca Wi HaHODUILTpAuU (PUCYHOK 3).

CHavana HEOOXOIUMO 3aJlaTh YMCIIO CTyleHed yctaHoBku # Of Passes. B
nporpamme ROSA MOXHO paccuuThiBaTh KaK OJHOCTYNEHYATHIE, TaK U
MHOTOCTYTICHYaThle ~MEMOpaHHBIE YCTaHOBKHM, B KOTOPBIX IIepMeaT ¢
MPEAIIECTBYIOIEH CTYNEHU SABISAETCA HMUTATEIbHOM BOJIOM Ui IOCIEAYIOLIEH.
XapaKTepUCTUKN KaXJIOW CTYNEHH HEOOXOIWMO BBOIUTH OTIEIHHO, MPHU 3TOM
oOImue TOKa3aTed YCTaHOBKM OCTAalOTCS  HEM3MEHHBIMHU: System  Perm
Flow (pacxox mepmeara), System Feed Flow (pacxox mcxomHoi BojbI), System
Recovery (runpasnuueckuit KITJ] ycranoBku). UToOBI EPEKIIOUUTHCS HA JPYTYIO
CTYII€Hb, HY)KHO HIEIKHYTh MBIIIKOM MO HEOOXOAMMOMY OJIOKY Ha cXeMe, WU
BBIOpATh CTyINEeHb B criucke Current Pass. PaccMoTpuM OIHOCTYIIEHYATYIO CXEMY.
B oroii wacTM  BKJIQAKM  HaxXomATCS  Takke mois  BBoaa Fouling
Factor (koaddunuent 3arpssuenus), u Operating Temp (paGouast Temmeparypa),
3aJlaHHas B TPEBITYIIUX BKIAIKAX.

Hanee oTpenensieM XapaKTEePUCTUKHU V91 (0)7 CTaIuu
(kackama) Configuration for Pass ... IIporpamMMa MO3BOJIIET pacCUHMTHIBATH Kak
OJTHOKACKaJHbIC, TaK W MHOTOKACKAQJHBIE CXEMBI, B KOTOPBIX KOHIICHTPAT C
MPEIIIECCTBYIOMICH CTaAun SIBIISIETCA NUTATEIBHOM BOAOW ISl MOCIEAYIOLIECH.
Yucno cramguii B cocTaBe cTymeHH 3ajmaetcs B cmucke Number of Stages in
Pass. PaccMoTpuM 0IHOKaCKaJgHYyIO CTYIIEHb.

Crnenyromiasi Tpynma 3JEMEHTOB, KOTOpas XapaKTepU3yeT CTaaui0 —
sto Perm Flow (pacxon mepmeara), Recovery (ruapasnuueckuii KITJT),

ROSA System Selection and Data Entry
Fe Options Calculation Help

Project Name: [studyprogram System Pexm Flow: [ 900 =3/ |
Cavs tembers[t ST ireaaaron| s | System Recovery: [IIILTO00 >

~ .n-(..):. i’

Current P-:IP_' 1 j"

et b

~ Configuration for Pass 1
e . % -ﬂ Perm Flow: [T 900 m3/h RBecixrculation Leops
Nurnber of Stages In Pass: -~ '—‘70.00 - : Blend Permeate
Pass | Conc. to Pass | Feed: | 600 m3/k
Fouling Factor: | 0,8% Feed Flow: | 12,86 m3/k e s
Operating Temp: | 220 C Perm Flwa _l-.l-
~ Configuration for Stage 1 in Pass 1  System Configuration
Select a Stage in the P-xlsugo 1 vI
Feed Pressure: Nome bax Conec.
Pump
B.ckm:l Nome bax m-‘,m“ H2S
Same Back P for all stag ~
Nuwmber of P Vessels in Stage: [ 2 Feed ,I,
Number of EX in Eack Ve ) § l B
Total Nwmber of Elements in Stage: [JIIINI0

Use the Same Element in the pass: ~ Perform Calculations |

ermeate

Cofquden | Sl [

Pucynok 3. XapakTepucTuku OOpPaTHOOCMOTHYECKOW YCTaHOBKH U €€
IIPUHIUITHAIbHAS TEXHOJIOTUYECKasl CXeMa



Feed Flow (pacxon ucxomnoit Bombl) u Perm Flux (ymenbHbBIH cheM mep-
meata). [Iporpamma TO3BOJIIET BapbUpPOBaTh HAO0OpP WCXOAHBIX JJIAHHBIX.
[TapameTpsl, yka3aHHBIE B CEpBIX IIOJIAX, MOXXHO HW3MEHITh. Eciu 3anaTh,
HaIpUMep, PacXoJl W JaBIICHUE UCXOTHOW BOJBI, TO OCTAJBbHBIE XapaKTEPUCTHKU
OyayT TONydYeHBI B XOJIe¢ pacueTa. 3aJaeMcs pacxoJoM IiepMeara W
rugpaBinueckuM KIIJ yctaHOBKH.

XapakTeprUCTUKH KOHKPETHOM craauu 3amaeMm B rpymmne Configuration for
Stage ... in Pass ... Ecin Heo6xoaumMo, BBOAUM AaBjicHUE UcXoaHou Boxbl (Feed
Pressure) u naBienue B tuauK repmeara (Back Pressure). Eciu mepmeat co Bcex
KacKaJIOB CTYICHH ITOCTYIaeT B OOIMMH KOJUIEKTOp, TO OTMEYaeM TaJIOuKOH
okomko Same Back Pressure for ail stages. ITokazareas Pump Efficiency (KI1J]
HACOCa) CIYKUT JJI OLICHKH HEPTrOnoTpeOIeHHs IBUTATels HAacoca.

[Ipy  TpPOSKTUPOBAHWWM  MHOTOCTYIICHYATHIX  WJIM  MHOTOKAaCKaJIHBIX
YCTaHOBOK MOJKET IMOHAI00UTHCS MCIIOH30BAHKUE JIOTIOTHUTEIHLHOTO (0yCTepHOrO)
HAcoca, YCTaHABIMBACMOTO MEXIY CTYNCHSIMH WU KacKaJaMH JJIsi TIOBBIIICHUS
pabouero masnenus. [Ipu Bei6ope OycTepHoro Hacoca Boost Heo6xoauMo yKasarth
ero Hanop u KIIJI.

Boost

Back Pressure: tm Eﬁciency I
Same Back P

Pucynok 4. BxiiroueHue B cxeMy OyCTEpHOTo Hacoca

B nByxcTymeHYaThIX cXxemMax HeOOXOAMMO OIPEACIUTh aBJIEHHE Ha BXOC
BO BTOpYIO CTyneHb. Ecim He ycTaHaBIMBaeM HAacoC, TO HY)KHO 3a/1aTh JIaBJICHUC
repMeara, MOCTYNAloIero U3 MepBOM cTyneHu. [Ipum 3TOM Ha BTOpOW CTyneHU
BbIOMpaem None B crincke Boost (pucynok 4). Ecnu ycranaBiauBaeM OycTepubii
Hacoc, Heobxomumo oTMeTHTh B cmmcke Calc (torma Hamop Hacoca Oymer
paccuuTaH TporpamMMmoii) WM SPec (B 3TOM ciy4yac 3HAUYCHHWE JIaBJICHHUS,
o0ecreynBaeMoro HacOCOM, BBOJIUT OTIEPATOP).

3amaem uymcio (uiabTpoaepxkarencii (kopmycoB) B kackame (Number of
Pressure Vessels in Stage) u uucno snementoB B kopmyce (Number of Elements
in Each Vessel). Tum memOpanHoro siieMeHTa BbIOMpaeM B crucke Product
Name. XapakTepucTHKd ~ MeMOpaH  MOXKHO  YBHUIETh,  IIEIKHYB  TO
KHOTIKe SPecCs (crenndukanum). Ecnm B Kackame WCMOIb3yeM OJWHAKOBBIE
JJIEMEHTHI, HEOOXOIUMO OTMETUTH rajoykoi oxomko Use the Same Element in
the pass.

[IporpammMa  TO3BOJIIET  PacCUMTBIBATH CXEMBI C  PEIUKIOM H
OaiinaccupoBannem — ommus Recirculation Loops.

Bapuant Blend Permeate npenxycMaTpuBaeT moaMec K mepmeary MCXOIHOM
BoJIb1. [IpH 3TOM HEOOX0IMMO 3a7aTh PACXO]T HCXOHOM BOJIBI.



Bo3MOXHBI BapuaHThl ¢ PEUUKIOM (PEUUPKYJSAIMEN) KOHIEHTpATa, KOTaa
4acTh €ro TMOTOKa BO3BpallaeTcs Ui IoAMeca K IUTaTeIbHOM BOJIE
cootBeTcTBytomiek (Pass 1 Cone. To Pass 1 Feed) vnn npensinymieii (Pass 2
Cone. To Pass 1 Feed) crynieHu.

B paccmarpuBaeMoM mpuMepe NPUMEHSETCS PEeUUPKYJIAIUS KOHIICHTpaTa
— YacTh €ro MoTOKa MOJAMEIIMBAETCS K UCXOAHOM BoAe. UTOOBI paccunuTaTh CXeMy
C PELMPKYIISIMEH, Hal0 OTMETHTD rajgoukoii mose Pass 1 Cone, to Pass 1 Feed u
3a/1aTh Pacxoj]i BOAbl Ha peuupkKyisanuio. OJHAKO B CXeMax C PELUPKYIISIueH
coJIeco/IepKaHue TiepMeara U YHEPronoTpeOICHHE YCTAHOBOK BBIIIE BCIICICTBHE
YXYJIIEHUS] Ka4e€CTBa UCXOTHON BOJIBI.

B nByxcTymeHuaToW yCTaHOBKE TakKe€ MOXKET OBITh OpraHu30BaHa
PELUPKYISLNS OTACIBHO JJISl KOKJIOM CTYIIEHHU.

IIporpamma mo3BoJiieT KOppekTHpoBaTh pH muratenbHOM BOABI HA BXOJIE
BTOPYIO CTYIIE€Hb, KaK IMOKa3aHO Ha PUCYHKE O.

| @ No Degasification
Dosing Chemical: |None v
—] (" Pet Carhon Removal
AdjustedpH: | None (" CO2 Pressure (atm)

Pucynoxk 5. PerynupoBanue pH nurtaTenbHON BOJBI Ha BXOJE BO BTOPYIO
CTYIIEHb

Dosing Chemical u3 coucka: HpS0,, HCl wmm NaOH, 3arem BBecTH
Tpebyemoe 3nadenue pH B mose Adjusted pH.

Onuus ¢ nekapOoHHU3aIKel pacCUUTHIBACTCS:

- 6o mocpenctBoM BeiOopa kHomku Pet Carbon Removal u BBencHuem
KoryecTBa yaansemoro CO-, B IPOIICHTAX B MOSBHUBIIIEMCS CIIPaBa IoJie;

- 1ubo BbIOOpoM KkHomnku C02 Pressure u BBelE€HUEM MNapLUAATBLHOTO
octraroyHoro nasienus CO, B atMmocgepax.

XapaKTepUCTUKN YCTAaHOBKH 3a/1aHbI.

Jlst MPOBEACHUS pacueTta [IEJIKAEM 10 knasuiie Perform
Calculation uru Report.

Ha pucynkax 6 u 7 mokazaHbl pe3yibTaThl pacdeTa 0OpaTHOOCMOTHYECKOM
YCTAHOBKHU. Pe3ynbpTaTbl pacueToB MPEACTABIECHbI B JIBYX OTIEIbHBIX OKHax.
[TepBoe 0kHO, TOKa3aHHOE HA puc. 10.6, COIEPKUT KpaTKOE ONMUCAHKUE MPOEKTA.



System Design Overview
3

[Raw Water TDS 211,98 mgA (¥4 System Recovery (7/1) 70,00 %
(Water Classification Surface Supply SDI < S ‘ouling Factor (Pass 1) 0,85
iFeed Temperature 220C

ass & Pass 1 [ ; Pass 1 |
E- 1 stream ¢ Flow  [Pressure| TDS

lement Type BW30-400 1 (b a [ =
[Pressure Vessels per Stage 2 1 12,86 0,00 [211,98 Design Warnings:
Elements pex Pressure Vessel S 3 18,26 10,17 330,75 Jons~
Total Number of Elements 10 4 6,00 8,69 630,92
[Pass Average Flux 24,22 kmh S 9,26 8,69 163092 arsdngs:
Stage Average Fhax 24,22 bmh 6 3,86 8,69 630,92 s:,lam" " e
{Permeate Back Pressare 0,00 bax 7 9.00 = 3.55

s Pt 0,00 bax 771 [% Recovery| 70,00

[Chemical Dose -
[Enerzy Consumption 0,74 X Wivin3

Pucynok 6. [lpuHiunuanbHasi cxeMa W OCHOBHBIE MOKa3zaTeau pabOThI
00paTHOOCMOTHYECKOMN YCTaHOBKH

B Bepxueii Talnuie TMOMEINIEHBI MOKa3aTeIM MCXOJHOW BOJIBI U
runpaBaudeckuii KI1J] yctanoBku. B HukHeN Tabnuile cieBa Juisl KaXa0u cTaauu
KKJIOW CTYIEHHW YCTAaHOBKHW YKa3aHbBI CBEACHHS O THUIIE MEMOPAHHBIX JIEMEHTOB,
YHUCJIe KOPITYCOB M 3JIEMEHTOB B KKIOM W3 HUX, CYMMapHOM YHCJIE DJICMEHTOB B
KacKajle, CpeIHEM YACIBbHOM ChEeMe TiepMeara Mo CTYIEH! U 10 CTaIuH, JaBJICHUN
B JIMHUM T[iepMeara, Hamope OyCTepHOro Hacoca, JI03€ peareHra,
sHepromorpeGnenny Ha | M° mepmeara. B HipkHeil TaGiuIe CIpaBa cOIEpKATCS
JAHHBIE TI0 PAacXody, JHaBIECHUIO, COJIECOACPKAHUIO BOABI B  IOTOKaX,
COOTBETCTBYIOIIUX HyMEpalluii Ha CXEME.

[TogpoOHble  pe3ynbTaThl  TEXHOJOTUYECKOTO  pacyera  YCTaHOBKH
MPUBOJSITCS B CJIEIYIONIEM OKHE, TOKA3aHHOM Ha PUCYHKE 7.

[TepBas Tabauma System Details BxirodaeT B ce0st:

 Feed Flow to Stage 1 — pacxoj nuTaTeIbHON BOJIBI Ha TIEPBOM

CcTaJuu, MS/II;

« Raw Water Flow to System — momauyy mcxomHO# (ChIpoii) BoIbl 3 Ha
YCTaHOBKY, M /4;

« Feed Pressure — pabouee naBiienue, Oap;

« Fouling Factor — koadduimenT 3arpsi3HeHHS;

« Chem. Dose — no3y 100 %-Horo pearenra, Mr/J;

o Total Active Area — o0r1i1yro II0IIa1b AKTUBHOM MOBEPXHOCTH

MEMOPAHHBIX HIEMEHTOB, M°;

« Water Classification — tum Bonsr;

« Pass 1 Permeate Flow — npou3BoauTeIbHOCTH MEPBOM CTYMEHU 3,

o epMeary, M /4;

« Pass 1 Recovery — runpasnuueckuit KIIJ[ nepBoii cTynenu;



« Feed Temperature — Temnepatypy nuratebHON BoJibI, °C;

« Feed TDS — cosecoaeprxaHue MATATSIHBHON BOJIbI, MI/JI;

« Number of Elements — 4uciio MeMOpaHHBIX 3JIEMEHTOB,;

« Average Pass 1 Flux — cpemuuii yaenpHBII ChbeM IepMeaTa B IIEpBOM
CTYTEHH, JI/(M * 4ac);

o Osmotic Pressure — ocMOTHYECKOE JaBJICHHE IHUTATCILHOW BOJIBI,
KOHIIEHTpaTa, cpejiHee, 6ap;

o Power — snepromnorpediienue, kBT;

« Specific Energy — ymensHble dHEprosaTpaThl IO mepMeary, KBT/m .
Hwxe nmpuBomATCS XapaKTEPUCTHUKUA AJIEMEHTOB CHCTEMBI: PAcXObl, JABJICHUS B
IIOTOKAaX YCTaHOBKH, CPEIHUM YJIEJIbHBIN ChbEM IEpMearTa, €ro cojiecoaepxanue. B
tabnuie Pass Streams momerieHsl JaHHbIE O COCTaBE MCXOTHOW BOABI, peaJbHOM
KaueCTBE KOHIICHTpATa, NHUTATCIIBHOW BOJBI, IOCTYIAIONIEH HAa YCTaHOBKY
(Hampumep, TIocTie ToMeca KOHIIEHTpATa) U ImepMeara.

System Details
Osmotic Pressure:
Feed Flow to Stage 1 18,86 m3/h Pass 1 Permeate Flow 9,00 m3/h Feed 0,07 bar
Raw Water Flow to System 12,86 m3/h Pass 1 Recovery 70,00 % Concentrate 0,23 bar
Feed Pressure 10,17 bar Feed Temperature 22,0C Average 0,15 bar
Fouling Factor 0,85 Feed TDS 190,64 mg/l Average NDP 9,08 bar
Chem. Dose (100% H2S04) 88,38mg/l  Number of Elements 10 Poveie 6,66 KW
Total Active Area 371,60 M2 Average Pass 1 Flux 24,22 Imh Specific B o4 XIWh Jin
Water Classification: Surface Supply SDI < 5 o b
Stage  Element #PV #Ele FeedFlow  FeedPress RecircFlow ConcFlow ConcPress PermFlow AvgFlux PermPress BoostPress Perm TDS
(m3/h) (bar) (m3/h) (m3/h) (bar) (m3/h) (lmh) (bar) (bar) (mg/1)
1 BW30-400 2 S 18,86 9,83 6,00 9,86 8,69 9,00 24,22 0,00 0,00 3,55
Pass Streams
(Eﬂ as lon)
Natie Feed Adjusted Feed Concentrate Permeate
nitial After Recycles Stage 1 Stage1 Total
INH4 0,00] 0,00 0,00) 0,00 0,00 0,00
K 0,00 0,00 0,00) 0,00 0,00 0,00
Na 1,309 1,37 2:9_Z| 4,59 0,03 0:°3,I
Mg 9,72 9,72} 16,88 32,21 0,10 0,10}
40,08| 40,08 69,56 132,75| 0,39| 0,39|
0,00 0,00 0,00 0,00 0,00 0,00
E 0,00] 0,00 0,00) 0,00 0,00 0,00
3 0,06 0,00 0,00) 0,01 0,00 0,00
HCO3 131,16 21,44 37,00 70,40] 1,07 1,97
INO3 0,00 0,00 0,00 0,00 0,00 0,00
9,00| 10,80 18,72 35,67 0,14 0,14/
0,00 0,00 0,00 0,00 0,00 0,00
4 19,20 xos,vsl 183,69 350,60 0,91] 0,91
9,331 0,00 n,aol o,ool 0,00 0,00,
02 MTil 1,45} 2,51] 4,79 0,02 0,02
2 19,0 96,7 96,7 96,84/ 6! 6.
Eﬁs 211,08 165,26 330,75 639,9:' 3,55 3,55,
7,00] 5,50 5,72) 5,96 4 4!

Pucynoxk 7. Pe3ynbTarbl TEXHOJIOTHUECKOTO pacueTra 00paTHOOCMOTHYECKOM
YCTaHOBKH MEMOpPaHHBIM 3JIEMEHTaM KacKaJia:

- ruapasianueckuid KIT/] (Recovery);

- IPOM3BOUTENLHOCTB 1O TIepMearty, M>/4 (Perm Flow);

- CoJIeCOICpKAHNE

- mepmeara, mr/i, (Perm TDS);

- pacxoj HTaTeabHOH Boxbl, M /1 (Feed Flow);

- coiecoziepykanue nuraTeasHor Bosl, Mr/i (Feed TDS);

- IaBJICHUE MMUTATEIbHON BB, Oap (Feed Press).




JlaboparopHnasi padora 4.
BbinosiHeHHe MHAMBHAYAJIbHBIX 3aJaHUil B 0a3ax JaHHBIX Ha OCHOBe

MS Access.

Onucanue MS Access

Microsoft Access 2007 — sro cucreMa ympaBicHHS 0a3aMH JaHHBIX
(CYBJ), peanusyromiasi MOJHOLICHHBIA rpaduyeckuii uHTEpQeic Mmonab3oBarTers,
IIPUHLAIN CO3JaHUsI CYIIHOCTEHM M CBSI3€M MEXIYy HHMH, & TAKXKE CTPYKTYpPHBIN
a3bIKk 3anmpocoB SQL. EnuncTBeHHBI MuHyc 3T0oM CYBJ] — HEBO3MOXKHOCTH
paboTaTh B MPOMBINUICHHBIX MaciiTabax. OHa HE MpeaHa3HAyYeHa IS XpaHEHUs
OrpoMHbIX 00BeMOB JaHHBIX. [loaTomy MS Access 2007 ucnonb3yercs s
HEOOJIBIINX MPOCKTOB U B IMYHBIX HEKOMMEPUYECKUX LIETISX.

Onpeoenenus 0CHOBHBIX HOHAMUIL

1. [IpenMeTHass 00J1aCTh — MHOXKECTBO CO3JaHHBIX TaOnMI] B 0Oaze
JTAHHBIX, KOTOPBIC CBSA3aHBI MEKIY COOOM C TOMOIIBIO MEPBUYHBIX M BTOPUYHBIX
KJIFOUEH.

2.  CyurHoctb — oT/AeNbHas Tabauia 0a3bl JaHHBIX.

3. AtpuOyT — 3aroj0BOK OTJEJIBHOIO CTOJIOIA B TaOIHIIE.

4.  Koprex —3T0 CTpoKa, IpUHUMAIOIIasi 3HaU€HHE BCeX aTprOyTOB.

5.  llepBuuHblid KIIO4 — 3TO YyHUKaJbHOE 3HaueHue (id), koTopoe
MPUCBAUBAETCS KAXKIOMY KOPTEXKY.

6. Bropuunbiii kmou Tabmuuel «b» — 3TO yHUKalbHOE 3HAaYeHUE
TaOMIBI «A», UCTIONb3YIoIIeecs B Tabauue «by.

1. SQL 3ampoc — 3TO cCHeHUadbHOE BBIPAXKECHUE, BBIMOJHSIONIEES

ONpeJeIeHHOe JeicTBUEe ¢ 0a30il JaHHBIX: J00aBJl€HHE, pEJAKTUPOBAHUE,
ylaJeHue MoJiel, Co3/1aHne BbIOOPOK.

Co3zoanue bB/[

CoznanuM TpeHUPOBOUHYIO 0a3y MaHHBIX «CTYJEHThI-DK3aMEHbI», KOTOpast
Oyner comepxatb 2 Tabmuipl: «CTyAeHTB» U «DK3aMEHb». [ JIaBHBIM KIFOYOM
oyner nosie «Homep 3adeTkuy», T.K. JaHHBIA TapamMeTp SBISETCS YHUKAIbHBIM IS
KaKI0r0 cryaeHTa. OcTaibHbIe TOJS TpeAHa3HayeHbl isg Oojee MOJIHOM
uH(popmanuu o0 yyauuxcs.

Heo06x011Mo BBIMOIHUTH CIIETYIONIEE:

1. 3anycture MS Access 2007.

2. HaxwmuTte Ha kHONIKY «HoBast 6a3a maHHBIXY.

3. B nosiBuBIIeMCs OKHE BBeauTe Ha3BaHue b/ u BeiOepuTe «Co3aaTh.

4. co3maTh, 3aII0JIHUTH U CBSI3aTh TAOIUIILI.



@ MEIEICED) - Microsaft Access - %
KEh

©
Kareropw wabnonos .
I Mpucmynas k pabome ¢ Microsoft Office Access

15 Micrasoft Office Onli
= = Hosas nycras 6asa pannix -

Lenosbie
Ofipasosarue

NiuHeie

Hosas basa
AEHHBIX

Yueban 6asa AaHHoIX
WabnoHs us METepreTa

I

OcHoBHEIE horas! KoHTaKTs! Bonpocs! CoBemua MpoexTsl No MpoexTHl KaHan nponak
HBDKETUHT Y
i | | Hosas baza panmbix
a p é Cosaarue Basel AaHHbIx Micosoft Office Access, He

i CONEPRALEN CYLECTEYIOWIAX EHHEIX MM OBLEKTOE.
i v Wun daiina:

Ol mear . Takoke Ha se6-yane Office Online: D [crymeme-Sanere. sccd |=

L.0ffice Online C:\Jsers\Wrope\Documents,

Yuebsit kype | Wabnows | 3arpysea

Hogbie BosmomHocTH Access 2007

2 O6HOBNEHHAA NporpamMma Access 2007 copepxuT o Monyuenne HOBEHWEro CoAepXHMOra NPy paGoTe ¢
MOLUHEIZ CPEACTES, KOTOPEIE NO3B0NAKT BEICTPO Bainyckom 2007 cuctemsl Microsoft Office 3
OTCNEHUEATE AAHHsIE, PAEOTATE € HIMI COBMECTHO PYKOBOACTES N MHTEpGeliey MoNE30BATENS Actess
W €034aBaTe OTHETH B yNPABNREMON CPEde. * Snor

[IONONHUTENSHEE CBeACHNA O HOBBIX

BOSHOKHOCTAX 1 Yy HIEX, OpraHUsaLuA BCex DEBEKTOR € MOMOLLBI0 HOBOR,

NETKO AOCTYNHON 061ACTH NEPEXOA0E

ABTOMATHHECKM OBHOBAATE 3TO COAEPXMMOE Cy3na Office Online lonOAHNTENBHbIE CBEAEHIA

rotoso ]

Co3o0anue u 3anoiHeHue maodauy

ITocne ycnemnoro co3manust b/ Ha skpaHe mosBUTCS mycTas Tadmuna. J{is
bopMUpOBaHUS €€ CTPYKTYPHI U 3aI0JTHEHHS BBITTOJIHUTE CJICYIOIIEE:

1. Haxmure ITIKM mnmo Bkmaake «Tabmumal» u  BeiOepure
«KoHCcTpyKTOPY.

Cin ) H -~ ; v PaGota cTabanuamy | CTyaeHTol-3k3amensl : Ba3a ganHbix (Access 2007) - Microsoft Access
Ll
[naeHaa CozgaHue EBHewHWe gaHHbI2 PafoTa  6azaMK JaHHBX KoncTpykTop

% X‘r\, 1, 2@ Borasums crpokm
W | = g

?‘ ¥AaNITE CTPOKK

Pexcim K';muesﬁé MoctpowTents MNposepka CTpaduua HMHaekcs

M none yenoBuit @ CTon6el NOACTAHOBOK | cgaiicrs
PeXUMEL Cepeuc MokasaTe UAK CKPBITh
Bee Tabnuuel o«
Tabanyal % LCoxpanuTe E i THN AaHHbIX Onucadne

B Taanual : Tabanua ¥ 3akpHITh L Cuetynk
3aKpHITE BLE F

=]
=
=)
:I E KoHcrpyktop

Pexum Tabnuue

LCeoaHan Tabnuua

Ed i.h CEOAHAA gHarpamma |

CeoiicTEa NoAa

OBwme  MopcraHoska

Pazmep nona ANMHHOE Uenoe

HoBbig 3HaYEHUA MocneaoBaTensHele

GopmaT noaa

MNoanuee

WMHaekcwpoBadHoe none | [a (CoBnageHwa He JomnyckanToa)
CmapT-Tern

BHpaEHMEAHWE TEKCTA OBwee

2. 3amonHWTE Ha3BaHWS TOJIEM M COOTBETCTBYIOIIMWA WM THN JaHHBIX,
KOTOPBIN OYJIET UCTIOIB30BATHCS.


https://geekon.media/wp-content/uploads/2017/05/sozdanie_bd_v_access_2007-1.png
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Kmra nonaA

TN gaHHBIX

oo TeHrcToBbIA
E Homep 2aueTrM HMcnoeoi
- | OaTa posaeHMA Nata/spema
| Tpynna TekCcTOBbIA
- |Appec TeHCTOBbIA
L CTHMNeHaMA JeHesHbIRA
TenedoH Hucnosol
Brumanue! Hepebzm nojem nPpuHAmo ycmaHdaesiueams YHUKAJIbHOoe
3HaueHue (nepeuYHblll K1ioy). /[ He2o npeOnouymumenbHo YUciosoe
3HA4YeHUue.
3. [Tocne coznmanuss HEOOXOIUMBIX aTPUOYTOB COXpaHUTE TAOIUIYy M
BBCAUTC €CC HAa3BAHMUC.
4. CuoBa nHaxmute IIKM 1o BKJIAJKC C VYyIKC HOBBIM HAa3BAHHUC H

BbIOCpUTE «PeXKUM TabIUIIBI.

COXpaHUTE

Y ] TUN JAHHDBIX
[ | JaKpHTB 3
| TeKCTOBbINA
' T 3akpeiTb BCe T
KoHcTpykTOp | Nata/spema
5] Pexum Taéamupl l TeKCTOBbINA
CEOaHan Tabnuua | Tewct DBth,
'h c [eHeHHbIA
EOAHAA AMarparssa il -
T i . ARaR ATAEP "'|HG.I"IDBL'}H|

5. 3anomHuTe TaOIUILy HEOOXOIUMBIMHU 3HAYCHUSMU.
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_ Crymesre
‘ U0 » Homep3auetuu + [atapomue~ Tpynma «  Agpec - CTunegua - Tenedod - Jofi
| Anexcargpos Cepreid Meanosuy 19583 07.09.1990 T¥-11 Hosocubupck  2.000,00p. 8735212
| Aexau Cepreid Auapeesny M5B9 29.11.1992 TM-15 Kaporos 1200,00p. 5083882
&l Meanos Ceprei Hukonaesmy 50395 20.04.1990 TK-11 Hosocubupck  1200,00p. 8049321
|| Esceesa KceHun bopcosHa 3815 23.02.1992 IUM-32 AapbROB 700,00p. 938573
¥ Angpeiiuyk Aropb BragumiposHy 65388  30.07.1993 TP-12 Mockea 2000,00p. 987567
| Yybuii Hukura Huxonaesiy 98756 10.12.1993 PA-10 KapbROB 2000,00p. 5870342
¥

Cogem! [[ns moukou nacmpouxu popmama OaHHbIX nepeuoume Ha leHme
80 6K1a0KY «Pescum mabauyvly u oopamume sHumarue Ha 610K
«Dopmamuposanue u mun OAHHBIX).

Co30anue u peoakmuposanue cxem OAHHbIX

Ilepen Tem, Kak MPUCTYNUTh K CBSI3BIBAHUIO JBYX CYIIHOCTEH, [0 aHAJIOTUU
C OPEeAbIAYIIUM MYHKTOM HY>KHO CO3/1aTh U 3alOJIHUTh TAaOMUIly «DK3aMEHBI».
Ona wmeer cuenyromue atpuOyThl:  «Homep  3aueTkm», «Ox3ameH]»,
«9K3aMeH2y», «IK3aMeH3».

JIs BBIMOJHEHMST 3alpOCOB HYKHO CBSI3aTh HAmM TaOmuibl. HbBIMU
CJIOBaMH, 3TO HEKas 3aBHCUMOCTb, KOTOpas PEaanu3yeTcs C MOMOIIbIO KIFOUEBBIX
roJieut. J1jist 3Toro HyKHO:

1. [Tepeiitu Bo BrIaaky «Pabora ¢ 6a3aMu JaHHBIXY.
2.  Haxarp Ha KHOTIKY «CXeMa TaHHBIX).
3. Ecnmm cxema He ObuTa co3aHa aBTOMAaTHYECKH, HY)KHO HaxkaTh [TKM

Ha MyCTOM 00JacTH U BbIOpaTh «J100aBUTH TaOIUITBD.

| CTyaeHTEl | T (:Iﬂnm_

AoBasneHne TaBnnubl 7 =

Tabnuuel  Janpocot  TaBnuubl 1 Sanpochb

e
JrEamMeHbl

I HobaBrTe I | 3aKpeITe
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4. Bribepute Kaxayr U3 CYIIHOCTEH, MOOYEPETHO HAKUMasi KHOMKY
«J100aBUTHY.

5. Haxxmute kHonky «OK».

KOHCTpYKTOp JOJDKCH aBTOMATHYCCKHN CO31aTh CBiA3b, B 3aBUCHMOCTH OT
KOHTEKCTa. Eciu »xe 3Toro He CIy4unJIOChb, TO:

1. [Teperammute obI1Iee MOJIC U3 OJTHOU TAOIHUIIBI B IPYTYIO.
2. B nosiBuBIIEMCST OKHE BLI6€pI/IT€ HCO6XOILI/IMBI mapaMeETphl 1 HAXKMUTE
«OK».
lIzrmeHeHME CEAZERA s -
Tabnuua/zanpoc: CeEAsaHHan Tabnuuafsanpoc: O
CTyasHTHI ~ | JK3aMeHbI -
CrmeHa
Homep 3ayeTeK |~ HomMep 3auyseTHH "~
ObbegHHEHME. . .
v
Hosoe. .
ObecneyYeHME LWENOCTHOCTM AaHHEDX
KackaaHoe 0DHOBNEHME CEASaHHBEIN Monei
KacKaaHoe yaanseHMe CEASSHHBIN Sarcel
TN OoTHOWEHKA ! SaHMH-O-MHOM
3. Tenepb B OKHE OOJI’KHBI OTO6pa3HTI:C}I MHHHUATIOPbI ABYX Ta6J'II/IH CcO

CBSI3bIO (OJIUH K OJTHOMY).

[ =7 Cxema Aannux\

s &)

CTyaeHTh JK3aMEHEI

it e} ;"’f’,—l ¥ Homep zaueTen

? Homep 3aueTen FKzamMeH 1
JdaTa poxgeHua JKzaMEH 2
lpynna JKzameH 3
Agpec
CTHUNeHgna
TenedgoH

Boinonnenue 3anpocos

Ecnu Ham HYXHBI CTYJIEHTBHI, KOTOPBIE y4aTcsi TOJBKO B XapbKOBE, MBI
MOXEM BOCIOJIb30BaThess SQL 3ampocaMu, KOTOpPBIE MOMOTAlOT HM3BATH JIWIIb
HeoOxomumyto nadopmanuo. SQL cuntakcuc peanusyet npuniun CRUD (cokp.
OT aHrd. create, read, update, delete — «co3nate, mpouectb, OOHOBUTH, YIAIHUTH).
T.e. ¢ TOMOIIBIO 3aITPOCOB BBl CMOKETE PEaTn30BaTh BCE 3T (DYHKIIHH.


https://geekon.media/wp-content/uploads/2017/05/izmenenie_svyazej.png
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1. Ha evibopky

B sTtoM ciywae B X0l BCTymaeT NPHUHIMI «mpodecTb». Hampumep, Ham
HY>KHO HalTH BCEX CTYAEHTOB, KOTOPBIE yyaTcs B XapbKoBe. J{JIs 3TOro HyKHO:

1. [Iepeiitu Bo BkIagky «Co3gaHue».
2. Haxxatp KHOIIKY «KOHCTI)YKTOp 3aIpoCcoB» B 6J]OKC «I[pyme».
3. B HOBOM OKHE HaxkmuTe Ha KHOTIKY SQL.
Sﬂ)\ e 4 - \I ¥ FagoTa c3anpocamm
[naeHas CozgaHue EHeWHWe gaHHEI2 PaboTa ¢ bazamK JaHHEX KoHCTpYETOD
- 5 = 06
SQL v E:]' “P' /' H }(' (O OB beguHEHKE
b . . e = * @ Kcepeepy
Pexcum |EcinonHWTe || |BeiGopea| CozgaHne JoGaeneHne O6BHOBNEHWE MMepekpecTHRIA YaaneHKe
- TaBANLE &, YnpaeneHue
l Tun zanpoca
Pexomna SOL I
i SRIEET R
Y 2
KoHCTpyKTOpD
E MpenogagaTtenn
E CTYaeHTHI
E FEIAMEHBI
4, B texcroBoe nosne BBenute komannay: SELECT * FROM CrynaeHTs

WHERE Anpec = «XapwskoBy»; e «SELECT *)» o3nauaeT, 4To BBIOMpAIOTCS BCE
cryaentel, «FROM Crynents»y — u3 kakod tabmunbl, « WHERE Anpec =
«XapbKOB»» — YCIOBHE, KOTOPOE 00S13aTEIHHO TOJKHO BBITOIHSATHCS.

5. Haxxmure kHONKY «BBIIOJIHUTE.

PaGoTa c3anpocamMu | CTyaeHTe-3k3a

% eadl

nagHaa CozgaHue BHeWwHWe JaHHEIE PaGoTa ¢ BazaMK AaHHBIX KoHcTpykTOp
e :: (D OBbeguHEHKME
B ! (et 8 A B X =
. | a0 0 K cepeepy
Pexuny Beinonvute | |Beibopra|Cozganne Job6aeneHue OBHOBNeHWE [MepekpecTHEIM ¥haneHne OToBpasuT
A TabAMLE ﬁ!‘npasﬂewe TabNULY
PesyneTatwl Tun 3anpoca
Bre 06 bekTH Access v« || ] sxsamenn | 7T crymeren |53 Cxema ganmenc | 3 hmmﬂ hnpmz‘
|Hom:x:.. |p SELECT * FROM CrygeHTet WHERE Agpec = "NapekoE’,
|
Tabnmugw b3
E CTYaeHTH
E JK3amMeHbl

Popmbl
@ CTyaeHTHI

E CTYAEHTRI, 3KIaMEHH

i

5| JK3aMeHsl

6. Ha BbIxojie MbI osty4yaem pe3yJbTUPYIOULYIO Ta0IuILy.


https://geekon.media/wp-content/uploads/2017/05/rezhim_sql.png
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j ) Cryaentol-3xsamenl : Gasa ganen (Access 2007) - Microsoft Access

| I'naBHan | Co3gaHmne BHewHme gaHHEE PaBoTa c 63zamn JaHHEX

M @ 4 Bripesars e e . |§ = E 'E_E E?||HT | “@ = Coygate X Wrorm %l Y 07 Bugenerut
23 Konuposate =8 Coxpatue s Opdarpagua il T fonoaHum
me Bmsmb jwopmaT no oépasuy |K £ ” A- Hﬁ |-|@ | |2_ _||aE/ | Dﬁ:coeswrb >< YaanuTe EﬂOHOHHMTeﬂbHO e ﬁ_/ il 7 MpumeHuT
Pexxumel Bydep obmenHa IF] WpndT ] Teker RTF 3anncu CopTMpOEKE M duny
seonerms - | [Demn)5 e G
||ﬂomc.. |p ol%[e} = Homep3auethu - [Oatapowpe~| [pynma +  Agpec - | CiuneHgwA - TenegoH -
Tabnnup: ~ Apxad Cepreit Augpeesiy 34589 23.11.1992 TM-15 XapbHoB 1200,00p. 9083382
53 Npenogasaren HyBuil HukuTa HUHONaeBIMY 98756 10.12.1993 PA-10 Xapbros 2000,00p. 9870342
= crgenr Esceesa KceHnA BopucoBHa 58745 23.02.1992 3UM-32 XapbKos 700,00p. 938573
I kzamena 2 |
Tannari ES

A 4TO JenaTh, €CIM HAC UHTEPECYIOT CTYJCHThl U3 XapbKOBa, CTUIICHIUU Y
kotopbix Oombmie 1000? Torma wam 3ampoc OyAeT BBITVISAIETH CIETYIONTUM
oopazom: SELECT * FROM Crynentst WHERE Anpec = «XapskoB» AND
Crunennus > 1000; a pe3yapTupyrolias Tabauia mpuMeT CIEeTyONi BU/I;:

e G L

v Homep3auetks » [atapomge - [pynna + Agpec  + Cranewgud » TenedoH -
4589 29.11.1992 TM-15 Xapbkos 1.200,00p. 9083382
ybuit HakuTa Hekonaesmy 98756  10.12.1993 PA-10 AapbKoB 2000,00p. 9870342
¥

2. Ha cozoanue cywynocmu

Kpome noGaBrmeHuss TaOIMIBI ¢ TMOMOIIBIO BCTPOCHHOTO KOHCTPYKTODPA,
MHOT/Ia MOJKET MOTPeOOBATHCS BBIMOJHEHUE ITOM orepanuu ¢ nomouipio SQL
3anpoca. [{ns coznanus 3amnpoca HyKHO:

1. [Tepeiitu Bo BrIanky «Co3gaHue.
2. Haxatp kxHOTIKY «KOHCTpYKTOp 3ampocoBy» B Oy1oke «Jlpyruey.
3. B HOBOM OKkHe HaxmuTe Ha kKHONKy SQL, mociie 4ero B TEKCTOBOE

nose Beenute komanay: CREATE TABLE IlpenonaBarenu
(KonIlpenogaBarens INT PRIMARY KEY,
®amunus CHAR(20),
Nms CHAR (15),
OtyectBo CHAR (15),
ITon CHAR (1),
Harta poxnenus DATE,
Ocnosnoii_npenmer CHAR (200));
rie «CREATE TABLE» o3nauaet co3nanue tabnunbl «lIpenomaBarenny,


https://geekon.media/wp-content/uploads/2017/05/rezultat_vypolneniya_zaprosa.png
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«CHAR», «DATE» u «INT» — Tumsl TaHHBIX JJIsl COOTBETCTBYIOLIUX
3HAYCHUM.
@\l M9 K PaBoTa c3anpocamu Ty
) — | |
[~

| [naeHas l CozgaHwne EHEWHWE gaHHBIE PaGoTa € bazammM JaHHBIX KoHCTpYETOD

L&“”ﬁ E 45 Brpe3aTe |

""" =% KonWpoBaTe

Fexuu Bnasmu & ©opmar no o6pasuy |}K “ II”A ||£ ”@ ||=I | --

EEICR

PesHMEl Bythep oBMeHa | LWpugT Ma | Teker RTF
TR e
|Houcx:.. |p CREATE TABLE MpenojasaTenu
[KogMNpenogaeatena INT PRIMARY KEY,
LEGL T s mamuamna char(20),
Mma char(15],
E Npenogasatenn Otuecreo char(15],
Mon char(1)
|: 3
E TYASHTH Jata_poxgeHna DATE,
] sksamenn OcHoEHOA_npeameT char{200]);
Janpocw -
4, Knukuute 1o kHonke « BLITOJTHUTY.
5. OTKpoOTE CO3MaHHYIO TaOIHUITY.
(a H )~ )5 Pabota cTabauuamu  CrygenTel-3x3amenl : Gasa gannbix (Access 2007) - Microsoft Access
(G

‘ I'naBHan| CozaaHue BHeWHWe JaHHee  PaBoTa ¢ 633aMM JaHHEX PEKMM TABAMUE

% 4 Buipesats . 3 == MT = H_@ = Cospare X Wrorn ﬁl 07 Beigenenme ©
23 Konupogate : =4 Coxpaute ? Opdorpadua ﬂ h JonanHuTensHa ~

STY -v =
jmopmar no o6pasLy e ™ )( Yaanute * Eﬂonoﬂnmmbuo v ﬁj ' MpHMeriTE dineT)

Pexumial Bydep 06Mena i WpndT i TexmRTF | 3anucu | CopTHpoBEKa W duALTp

Bre ofbexTsl Access | «|[E Cmunu‘ﬂ MWZE Mpenogasatenn
.|noum, |;J KogMpenogasatens - GamunuA ~| MmA +| Omuectso - |Mon ~ | [ata pompeHuA +| OcHoBHOW_npeamet - | [JoGoeume none

Tabamubi % * |
@ MpenoAaeaten

E CryaenTl

@ 3K3aMEH

Janpocwi 4
Bnumanue! B KOHYE Kaicoo2o sanpoca O0JIICEH CMOSAMb CUMBOJL . be3
He2cOo 6blNOJIHEHUE CKpunma npuee()em K owudKe.

3. Ha oobaenenue, yoanenue, peoakmuposanue

CHoBa mepeiliuTe B TMOJIe Ui CO3[aHUSl 3alpoca U BBEAWTE CICAYIOIIHE
KOMaH/IbI:

. JUTSI 3aIIOJTHEHUS KOpTEexkKa:
INSERT INTO IIpenonaBarenu
VALUES (1, ‘HBanoBa’, ‘MBanmna’, ‘UBamoBna’, K’, ’05-06-1981’,
‘I'eorpagus’);

. JUTSL peTaKTUPOBAHUS 3AITHCH:
UPDATE IlpenonaBarenu SET Nms = ‘Anna’;


https://geekon.media/wp-content/uploads/2017/05/zapros_na_sozdanie_tablicy.png
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@\ H Lrf = L v PaboTa c Tabamuamn | CTygenTel-3izamensl : Baza gannex (Access 2007) - Microsoft Access

| TnasHaa I Co3paHue BHEWHIE AGHHBIE PaboTa ¢ 6asamMi AaHHbIK Peskiim TaBauLbl
— = = A ¥
E 4 Bupesats i e . - g “ Cozgate X Wrorm HL ?r L7 Beiger
=3 KonupogaTe @ . =8 CoxparnTe ?Dpd:orpad;nn gl, E,ﬂ,ono;
Pexw Bcraawrb - al OBHOBWTE DuneT
jmopna'r no ospasu.y E---- Bee X ¥aanuTL E,ﬂononHu‘reﬂbHo 52 ﬁ/ F 7 Mpum
PExXMBbl | Eydep obMeHa LpudpT | TekcT RTF | Janueu | CopTHpOBKa 1 4
Bce 0GBeKTH Access v« ﬂ m‘ﬁmﬂ  3anpoct
|ﬂouc:c.. |;J - Mma - | Omyecteo - Mon - |[0ara_poxg - |OCHOBHOW I » | JoBasums none
Tabnnug: % |l | 1 VBaHoea AHHa MeaHoBHE M 05.06.1981 leorpadua
@ Mpenogaeatenn *
E CTyaeHTHl
T 3kzamens
Janpocol %
@ 3anpacl
& 3anpoc3
M 3anpoc2
. JUTSL yIAJICHUA

DELETE * FROM Ilpenonaarenn WHERE Mms="Anna’;

‘Fnaaﬁan‘ Cosganme  BHewwe gaHHeie  Paboma cGasami danHex  Pexim Tabanug

ﬂ“',' F‘ Pafora crabmmuawn  Crygentol-Jisamtentl: Basa gannets (Access 2007) - Microsoft Access
iy —1
B ' & Ll
% H 4 Bupesars o= | e HH DT o

ﬁl Y \Q’ Beipgnel
=3 Konupagate H Conpanime ?Dpdmrpaw ﬂ

- i ‘ﬂﬂunmn
Pmu BrraBHTb Hm.m 2T\ .| OBHosim DuneTp
jwanaTnouﬁpaw i L BE )(YAaﬂMTb' E,ﬂnnonhmmbﬁn* ﬁ A Nouwer

------ /
Pexinib Bybep abhieHa "rl Wpudr Wl TeaRTF Janicu | CapTiposka i gu

Bee ofmerTel Access v ¢ ﬁ Jinpecd | | fhunwm\ﬂ hwﬂ\ﬂ Janpacs
|‘ﬂoucx.. ‘,0
Tab s A || | #manexo#ganeno  #/maneo  #Yjaneno  #janeno #Ymaneo #YzaneHo
¥

Wma Mon

OcHosHoit 1 + | Jobagums nose

@ Mpenogasaren
@ (TygeHTe
@ 3K3aMEHY

ke

Janpace

Co3zoanue popmut

[Ipu orpoMHOM KOJMYECTBE TOJIEH B TaOIMIE 3aMojHATH 0a3zy JaHHBIX
CTAHOBUTCS CIOKHO. MOXKHO CITydyallHO MPOITYCTUTh 3HAUYECHHE, BBECTH HEBEPHOE
WIA Jpyroro Tuma. B MaHHOW CHUTyallud Ha TOMOIIb MNPUXOASIT (OPMBI, C
MOMOIIBI0 KOTOPBIX MOXXHO OBICTPO 3alONHATH CYIIHOCTH, a BEPOSITHOCTh

JOMYCTUTh OIMOKY MUHUMM3UpYyeTcs. JlJIsi AToro moTpeOyroTcs Cleayrolme
JICUCTBUS:

1. OTKpOiTE UHTEPECYIONTYIO TAOIHILY.
2. [Tepeitgute Bo BKiaaky «Co3nanuey.
3. Haxwmure Ha HeoOxoauMblil opMaT popmbl U3 010ka «DOPMBDY».
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! i

PaBota £ Tabnuuann

Crymentel-Jx3amens : Basa gannen (Access 2007) - Microsoft Access

TnaeHan | Co3gaHue | BHewHne jaHHeie  PaBoTa ¢ Ga3aMu JaHHK Pexim TaBnuuL
% i @ = CBOAHEHAHEI’DEMME -= 5 Hakneiikn @ i
el B — 2 = i (
) == R=l ] ycras hopa mm | Mycroit orver e mm ;
Tabnuua Wabnone  Cnnckw  Kowcrpyerop | ©opwa PasiencHHan Heckonsko - KoHcrpyktap || OTuer Koncrpyerop | Macrep  Kowcrpyerop Makpoc
Tabnay ™ SharePaint™  Tadany $opMa  INEMEHTOR QWWWFMH T topu HMWW OTHETOB  oyetoE || 3aMpofoE 3anpoigE  *
Tabnuugl Dopibl OTyettl Opyrue
Bee obbexTs Access ~ «||3 Clw.ﬂﬂﬂ Pasgenentan hopma
I|ﬁ0uﬂc.. |P | | Cosatme pasgencHtoi hopb, & BEpxHed YacTd kaTopadt pynna v Agpec - Crumexgnd -+ | Terebon -
Anexcaul 0TOBPAKALTCA TABAULE, 3 B HIKHEI - HOpM 317 BEOJ JaHHEIX B 1 HosocuBunck 2,000,000, 8739212
Tabnuer A - 3AMHCE, BLIENEHHYI B TABNNLE, pd P
7 Npenogsearens Apxay Ce -15 XapeHos 1200,00p. 5083852
= ¢ MBaHoB ( ©) [m nonyuetia RONONHUTENsHbIX CBEAEHMI HaxMITE Knasnwy FI. 11 HosacnGpcx 1200,00p. 3049371
TYAEHTE : -
. Esceesa Keenna bopucosHa 58745 23.02.1992 3MM-32 Xapbkoa 700,00p. 938573
3 .
Iaaere AHppeduyk Urops Bragumuposiy 63388 30.07.1993 TP-12 Mocsa 2000,00p. 987367
Sanpocei A HyGuit HukwTa Hukonaesmy 98756  10.12.1993 PA-10 XapbHoB 2000,00p. 9870342
@ Janpacl

Cosem! Pexomenoyemcs ucnonvzosams «Pazoenennyio goopmy» — kpome

camoz2o waobaoHa, 8 HUMNCHel yacmu 6yoem omoopaxicamovcs MUHUAMIOPA

mabauysl, KOMoOpas coeiaem npoyecc peoaKxmupo8anus euwje boiee

HA2TAOHBIM.

4.

3aIIMCHU U BHOCUTC U3MCHCHUS.

= cryaerma |5 3anpocz | ] A

E CryaeHThI

C MOMOIIbI0 HAaBUTAIIMOHHBIX KHOMOK MEPEXOJUTE K CIEAYIONIeH

Homep saueTrmM: |19583

Jarta poxaeHKAa: |0?.09.1990

Mpynna: | FK-11

Agpec: HoBocmBrpck
CTMneHgMa: |2000,00p.
TenedoH: |s739212

il e} ~ | Homep 3aueTkm - |,£l,aTa poxae - fpynna -~ Appec  ~ | CtuneHgua - | Tenedpon -~
_|Anexcangpos Cepreil MBaHoBuy 19583 07.09.1990 MK-11 HoeocmBupck 2 000,00p. 8739212
__|ABxau Ceprei AHOpeeBMY 34589 29.11.1992 TM-15 XapbroB 1 200,00p. 9083882
~ |MBaHoB Cepred Hukonaesmy 50395 20.04.1990 MK-11 HoeocmBrpck 1 200,00p. 8049321
~|EBceesa HceHwnA BopucoBHa 58745 23.02.1992 IMM-32 XapbroB 700,00p. 938573
| AHppefuyk Mrope Bnagmmupoeny | 65388 30.07.1993 TP-12 Mockea 2 000,00p. 987567

HyGuii HukmTa Huekonaeemu 98756 10.12.1993 PA-10 XapbroB 2 000,00p. 9870342
*|
3anmcb:| M o 1use ' || % Het puactpa | [Monck

Dopmuposanue omuema
OTuer — 310 cieunanbHas GyHKIMsI MS Access, mo3Bossitoas 0POpMUTH U

IHOATrOTOBUTL JIA II€HaTH AJAaHHBIC M3 0a3sl

NaHHBIX. B  OCHOBHOM 3TO
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WCIIOJIB3YETCS JIJISl CO3/IaHMsI TOBAPHBIX HAKIIATHBIX, OYXTadTePCKUX OTYETOB U
npoueit opucCHOM JOKYMEHTAIIUH.

Ecnu BbI HUKOT1a HE CTAIKUBAJIKMCH C MOA00HON (QyHKIMEH, pEKOMEHyeTCsI
BOCIIOJIb30BaTbCd BCTPOEHHBIM «Mactepom otueToB». [l 3Toro cuenairte
CIEAYIOIIICE:

1. [lepeiinure Bo BKIaaky «Co3naHuey.

2. Haxwmure Ha kHONIKY «Mactep oTueToB» B 0J10Ke «OTUEThI.

AN A s .
(Ba) \HY-0-)s Pagota cTaémmuamu  CrysenTel-Jiaamensl : Gasa gannen (Access 2007) - Microsoft Access
]
[nagHaa Co3aanme BHEWHHe JaHHEE  PahoTa ¢ Ga3amMi faHHEX PEsKMM TABAMLE

== —r . L] L = A
i i: = : ] CeoHzs Avarpana E fmm| 3 Hakneiixu : @
al =| ) E == % :I H o ¢Q\d iy
s ,j Mycras opma L U MycroM oTyet =l I
oHcTpykTop | Macrep  Konorpyktop Makpoc

Tabanua WabnoHs  Crmcew  Kodopyktop | ®opma PaspengHran Heckoneko Konerpyktop || Otuer

Tabnay ™ SharePoint™  TaRAML hopMa  INEMEHTOE ?_slﬂp!ﬂ'“e $opHe 7 bopm &MWEP OTYETOE) grueToB || 3aNpOCOE  33NPOCOE -
TaBAMLE Dopiel | OTYeTH ) Apyrue
Bre oObekmn Access | «|[E Clv.ﬂ.ﬁl"“\{\@ -’ﬂﬂIJOEZ\Ij ﬂPEHDAﬁBﬁTW\IE CTygenTeid Mactep oT4eTos
|ﬁ‘9uﬂcu |P oKo - Homep 3auetki - [laTa OMAE ~ 3anyck MACTEa OTHETOB, KOTOPGIN NO3B0/AET CO333TH NP OCTQil
e 2 Gll1\ nevcanpos Cepredi Meaxoeuy 19583 070911990 T
1 npenogasarenn ¥ Aexay Cepreii Angpeesny 438 1119927 (@ 1n7 nonyueHHA JONONHITENLHBIX CBEAEHMiH HEXMUTE KNaBHIY F1.
= Cryaens # WeaHos Ceprei Huxkonaesuy 50395 20.04.1990 K- ’ " ALEIS
= # EBceesa KeeHuA BopHcoBHa 38745 23021992 3MM-32 XapbrOB 700,00p. 938573
et % Agpeiiyk Mrops Baagumyposky 65388  30.07.1993 TP-12 Mockea 2000,00p. 987567
Janpocei A # Yybui HarwTa Hukonaesmy 98756 10.12.1993 PA-10 Xapbros 2000,00p. 9870342

o T—

3. BriOepute UHTEpECYIONIYIO TAOJIUILY U MO, HY>KHBIC JIJIs [T€YaTH.

Co3a3aHUeE OTYETOE

BI:-IEEI:IMTE nona onAa oT4eTa.

Aonyc<aseTod Bbifop HECKONBKMY Talnuu MNKM Zanpocos.

Tabnuuel 1 Zanpocsl

Tabnuua: CTyaeHThI o

AoCTyNHBIE MOnA: BEribpaHHeIe nona:

NaTa posaeHns 0

Homep sadeTrm

Crinerams >>

TenedoH

OTmeHa Hanee = ToToB0

4.  JloGaBbTe HEOOXOIUMBII YPOBEHB I'PYIITUPOBKH.


https://geekon.media/wp-content/uploads/2017/05/master_otchetov.png
https://geekon.media/wp-content/uploads/2017/05/sozdanie_otchetov_vybor_tablicy.png

Co3gaHre OTUYUETOE

AoSaBErMTE YPOBEHK MPYMMHMPOERIA ?

D10, HoMmep sadeTrM, Tpynina i
HDMED SaAYETHEM =
Mpynna
YpoEeHs
OTMeHa = Hasan roToso
5. BriOepuTe THUIT COPTUPOBKH KaXOTO U3 MOJIEH.

CozgaHme OTYHETOB

SapaliTe TpebyeMeld NOpAACK COPTHROEKH,

AonycKaeT oA CoOPTHMPOBKE Sarucei Mo Bo3PacTaHMD MM no
vBeIBaHMiD, BrMoYarowan ao <4 nonei.

1 PO St Mo BOSpPacTaHM o
2 HomMep zaueTriK e MNo BE03pacTaHIo
2 e Mo BOZPacTaHMKD
q

et no BEO=ZpacT aHkMbeD

6. HacTtpoiiTe Bua makera Jjis OTYETA.

Co3zgaHve OTYETDE

BbIEEDHTE EWMO M3KETa OANA OTHETA.

MakeT OpHeHTawA

() B cTonfBey (@) [HIrRHERA

() anefomHan

N

HacTpoMTE WHMPKMHY NONEM ANA PasHMELLEHMA Ha
OAHON CTPaHULE,

OTHMeHS < Hasan ToToBo

7. BriOepure noaxoasimuii CTiiib 0popMIIeHuUs.
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Co3jaHue oTYETOBE

Boibepute TpebyemMsii cTunb

3aroJIoBoK

MognMck aHHEIX

InemedT AgHHbIX

MzawHan
NuTelHan
MeTpo
MogyneHas
HavaneHan
HeT

OBkIYHERA
OTkpeITaA
OdMLMansHan
MoTok
ConHUECTOAHKE
CnpaeeanvEoCTE

TEYHUYRrKAR

Buumanue! B opuyuanvruix doxymenmax 0onyckaemcs moabko

|| < Hazan || lanee = | | loToBO

8. [IpocmoTpuTe CO3MaHHBIN OTYET.

CMAHOAPMHBLUL CMUTL OPOPMIEHUSL.

7 Cryaewma | ~3) 3anpoe2 | T Mpenogasatenn | 3] Cwmwclmnu‘\ Cryaenail | 2] Cwnu_

CTy/1eHThI

Asxay Cepreil Anapeesuy
Anercangpoe Ceprei MeaHoeny
Anapeduyk Mrops Bnagumuposany
Eeceesa hcedHua BopucosHa
WMeanos Ceprei Hukonaesuy

Yyl HukuTa Hukonaesuy

22man 2017,

Ecau OTO6pa)KeHI/Ie BaC HC YCTpPanUBaCT, €ro MOXXHO HCMHOT'O ITIOAKOPPCKTUPOBATD.

s aToro:

1. Haxwmute [IKM Ha Bkiaake otyeTa u Boioepute «KOHCTPYKTOPY.

34589
19583
B5388
58745
50395
B8/56

TM-15
MK-11
TP-12
IMM-32
MK-11

PA-10|

2. BpyuHyI0 pacIMpbTe HHTEPECYIONINE CTOIOIIBI.
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# 3aronosok oT4eTa

' ‘Cﬁmemm

# BepiHutit konoHTHTyA

¥ 06naCTh JaHHHX |

&

# HitxHIn KQnaHTHTYA

MO |HDMEp 3a4ETHA | Tpyana l

|=Nuw[ ‘ ='"Crp. "B [Page] & "p2"& [P ges]‘

# MpumeyaHme oTyeta

3. CoxpaHuTe U3MEHEHUS.

BriBon

Wtak, ¢ yBepeHHOCTBIO MOKHO 3asiBUTh, UTO CO3JaHHe 0a3bl TaHHBIX B MS
Access 2007 Mbl pazoOpaiu MOIHOCTHIO. Temeph BaM WM3BECTHBI BCE OCHOBHBIC
¢ynkunn CYBJI: oT co3nanus U 3anoiHeHus Tabaul 10 HAMCaHUs 3alpOCcOB Ha
BBIOOPKY M CO3/IaHUS OTYETOB. DTUX 3HAHUW XBATUT JIJIS1 BHITOJIHEHHS HECIOXKHBIX
7abopaTOpHbIX  pabOT B  paMKax YHHUBEPCHUTETCKOM  MpPOTrpaMMbl  WIIU
UCITIOJIb30BaHUs B HEOOJIBIINX JIMYHBIX TPOEKTAX.

Cosem! Pexomenoyem 03HAKOMUmMvbCs co cmamowel. « Bxarouaem u
Hacmpausaem nposepky ophozpaduu ¢ Microsoft Wordy.

Jlns mpoekTupoBaHus Oonee cioxHbIX BbJl HeoOxomumo pazbuparbcs B
00BEKTHO-OPUEHTUPOBAHHOM TporpamMmMupoBaHuu U u3ydarbh Takue CYBJI, kak
MS SQL u MySQL. A nns Tex, KOMy Hy>KHa MPaKTHUKa COCTaBJIEHHUS 3aIllPOCOB,
pekoMeHay1o nmoceTuTh canT SQL-EX, rae Bbl HalileTe MHOXKECTBO MPAKTUYECKUX
3aHUMATEJIbHBIX 33/1aUeK.

VY 1auu B OCBOGHHM HOBOTO MaTepuaja M €CJIM €CTh KaKue-Tu00 BOMPOCH —
MUJIOCTH TIPOIILY B KOMMEHTapuu!


https://geekon.media/proverka-orfografii-v-microsoft-word/
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Jlaboparopnasi pabora 5.
Bbino/iHeHHe HHAMBUAYAJBbHBIX 3aJaHUil ¢ 3pekTamMu MyJIbTUMEIHA.

Llenpro nmaGopaTopHOi pabOTHI SIBISETCS OCBOCHHWE HABBIKOB PAaOOTHI C

adpdexkramMu  MyIbTUMEIUMAa U YIPaBICHUE JIGMOHCTpalMell B Mporpamme
PowerPoint 2007 (2010) .

[IpakTukyM™m:

1. PabGoTaiiTe c CO3TaHHBIMU paHEe TPE3CHTAIUIMH.

2. Ilpu co3gaHuu mMpe3eHTalui i TOKJIaI0B MYyJIbTUMEANIHbIE 3P EKTHI
HE NIPUMEHSIOT, KPOME CIIy4aeB, KOTJla Takas 3a7ayda MOCTaBJIEHA CHEIUAIbHO.

3aoanue 1. dPpdext nepexoaoB (3PHEKTh ASUCTBYIOT B TOKA3€ CIANUIOB).

Jlist HaznavyeHus 3¢ dexTa nepexo/ia UCIob3yoT BKIAAKy [lepexos.

B rpynne Ilepexon k sTtomy cinaiiny BbiOMpaerca 3¢ ¢dekT nepexona, a B
cnucke [lapametpsl nepexosa, COOTBETCTBEHHO MAPAMETPHI.

B cnenyromenn rpynme Bpems mokasa crnadIoB 3aJaeTcsA: YCTaHOBKaA
3BYKOBOTO 3 deKra,

CMEHa cllaiijia Mo METYKy WIM MO0 BPEMEHHU, a TaK)KE YCTAaHOBKA KOMAaH/IbI
[IpumMeHuTh KO BceM (IepBOHAYATBHO 3PPEKT MPUMEHSAETCS K 3TOMY CIIAly).

Cozpgate 9S(dexkTsl Tpu CMEHE claia W BBIIOJHUTE MPOCMOTP
MIpEe3CHTAIU Y.

3aoanue 2. DPPexThl aHUMALMU B ciaiiie 11 TEKCTAa U PUCYHKOB

BriGepute cnaiij] ¢ HECKOJIBKUMU TEKCTAMU U PUCYHKOM.

OddexTbl aHUManMU IS claiaa 3aJaloTcs uepe3 BKIaaky AHumarus. B
rpynne AHuMaiusa ycTaHaBiauBaeTcs JG(EKT aHUMaIMu €W Yepe3 CIUCOK
[TapameTpsl aHUMAIMH, COOTBETCTBEHHO MapaMeTPhbI.

Jnst  3amaHust  dieMeHTy  cnaiga  (dbparMeHTy  TeKCTa, PUCYHKY)
WHIUBUYATbHOTO 3 deKTa, 3TOT dJIEMEHT HeOOXOAMMO BbIAECNUTh. Jlamee yepes
rpynny (Pacmmpennas anuMmanus) BweiOupaetcsi 3¢ddext. BwiOupaercs Bpems
Havasa BeinmojHeHus a3 dexra Pazmep monsa oxBareiBaemoro 3pdexrom, CKopocTh
ero BeimonHeHuA. [locne 3amanus HecKOIbKUX 3((HEKTOB ISl pa3HBIX JIEMEHTOB
cllaiija KHOIIKaMH CO CTpeikamMu BBepx um BHHM3 MOXXHO M3MEHUTH OYEPEIHOCTH
BbITIOTHEHUS 3P dexkToB anuMaru. HazHaueHHbie 3 (HEKTHI MOKHO YAAISTh.

3anaiite 3()(PEeKThI U BBHITOJIHUTE MPOCMOTP MPE3ECHTALUH.

3aoanue 3. DPhexTs aHUMALIUK TUATPAMM

BriGepute cnaitn ¢ nuarpammoit (WM BCTaBbTe auarpammy B ciain). C
MOMOIIBIO BKJIAAKH AHUMAIUsl BeiOepuTe d(PQPEeKT aHMMaIuu, OTKPONTE CIUCOK
[TapameTpsl aHUMAIMK, YTOYHUTE MapaMeTPhl MOCIEI0OBATEIIBHOCTH BBITTOJTHCHHUSI
s dexra:

- Kak ognH 00BeKT;

- [1o panawm;



- 1o xaTeropusim;
- Ilo anemeHnTam psaoB;
- [1o amemeHTaM KaTeropuu.

3aoanue 4. Y cTaHOBKa BpEMEHU MOKa3a (MEPEKIUYECHNS) CIaliI0B

OTkpoiiTe npe3eHTauuo0. YCTaHOBKAa aBTOMAaTUYECKOTO IEPEKIFOUYCHUS
CJIali/IOB yCTAHABJIMBAETCS NMpPH Ha3HaueHUM 3¢ (eKTa mepexoja yepe3 BKIAIKY
ITepexonbl. MOKHO Ha3HAYUTH PYYHOE NEPEKIIIOUEHUE BPEMEHH 1I0Ka3a CJIaliI0B.

- C nmomombto 3aknanku Ilokas cmaiiioB — HacTpolika BpeMEHU MOKHO
BBIIIOJIHUTh ABTOMAaTHYECKYI0 HACTPOKMKY BPEMEHH MOKa3a B MPOLIECCE PENETULINN.
[IpocMOTpUTE NPE3ECHTALMIO.

3aoanue 5. Bri0op criocoba nokasza JeMOHCTPAIUH.

Otkpoitite mnpeszentranuto. C mnomompbio BkiIaaku Ilokaz cnaifioB -
Hactpoiika mnpe3eHTanuu BbiOepute (MO ouepeau) crocod TMokaza Claid1oB
(YnpaBnsgemblii TOKIQTYUKOM (TIOJIHBINA SKpaH), YTpaBisieMblil MOJIb30BaTEIEM
(0KHO), ABTOMaTHYECKUIA);

[IpocMoTpuTe Mpe3eHTalnio Mpu Bcex Tpex crocobax. [Ipu 3Tom ocHOBHOM
croco0 nokasa YTpaBisieMblil TOKJIQTYUKOM (TIOJTHBINA SKpaH).

3aoanue 6. CKpbITHE/OTKPBITHE CIANI0B

CKpBITH Claiiibl MOXKHO B JIBYX PEKHMaX.

- B 00b1uHOM pexuMe ¢ momolnbio Bkiaaku [Tokas cnaiiioB - CKpbITh Claii
CKPBIBAETCS TEKYLIMI CJIAW] WU BBIACICHHBIE CIANIBL;

- B pexume CopTUpOBIIMKA CKpPBIBAIOTCS BBIACICHHBIEC CIIAWABI 4Yepe3
KOHTEKCTHOE MEHIO WJIM C TOMOIIbIO BKIaaku [1okas cnaitnoB - CKpbITh ClIaii;

- OTKpBITHE CKPBITHIX CIAW0B OCYIIECTBISIETCS B 0OpPATHOM MOPSIKE.

3aoanue 7. ITpou3BOIbHBIC MOKA3BI

Ecnu mnpesenrammst Oosblliasg, TO W3 HEE MOJHO CHeNaTh HECKOJIBKO
MpPE3eHTAllMN, TPYNIHUPYS CIAWIBI MO0 pa3iudHbIM KpuTepusMm. [Ipu sTom oOriee
KOJIMYECTBO CIIAlJI0B COXPAHSIETCA.

C nomomipto Bkiaaku Iloka3 cnaiynoB - [Ipou3BOJIbHBIN TOKa3 co3aaiiTe
HECKOJIBKO MPOU3BOJIBHBIX MOKa30B. JJisi BbIOOpa KOHKpeTHOTO [Ipou3BOIBLHOTO
IOKa3a sl IEMOHCTpAlMM HUCHoJib3yeTcs BKiIaaky [lokas cnaiinoB - Hactpoiika
Mpe3eHTAIMU. Y CTAHOBUTE MEPEKIII0UATelb B MoJioxkeHue [Ipon3BoibHbIN TTOKa3 1
BbIOEpUTE TpeOyeMmblii mokas. [lanee 3amycTute mpocMOTp MPE3CHTAIUH.

Co3paiiTe W3 OJHOM TPE3EHTAIIMM JIBa TMPOM3BOJBHBIX IIOKa3a U
MIPOCMOTPUTE HX.

CoxpaHuTte Mpe3eHTaIulo.

3aoanue 8. Iloka3 ciiaiifoB
C nmomoipio MeHIO [lokas cmaiinoB — C Hayaja Ha4YHUTE IIOKA3 CJIAMJIOB.
[lepexntoueHrue ClNailoB MOXKET OCYIIECTBISATHCS aBTOMATHYECKU Yepe3



YCTAHOBJICHHOE BpEMsl MJIM B PYYHOM PEXUME LIECTYKOM JIEBOM KIIABUIIM MBILIH
unu kinapuiamu Page Down (anee) u Page Up (Hazan).

CneBa BHU3Y Ha cllaiijie KOHTYpHO OToOpakaroTcsi kHonku: Brepen, Hazan,
BbI30B KoHTekcTHOro wmeHwo u Ilepo 1 pucoBaHUsA, KOTOPBIMH MOKHO
MOJIb30BAThCS 110 HA3HAYEHUIO.

B mpornecce mokaza MOXHO ucnoiab30BaTh KoHTekcTHOE MeHo. [laHHOe
MEHIO MO3BOJISIET Iepekiouars cnauabl: Brepen, Hazan, na Ilocnennun
NOKa3aHHbIA CJIAWJl WM NEPEeXOJUTh K JIIOOOMY claiy B MOKa3e, BBI3bIBaTh
IIPOU3BOJIbHBIE MOKa3bl U JIIOO0H ciaij u3 HUX. MEeHI0 MO3BOJISIET 3aTEHATh YKPaH
WIM JeNlaTh ero OesibIM, BbI3bIBaTh 3aMETKH, HCIOJIb30BAaTh IEPO U MapKep ¢
M3MEHEHHEM 1[BETA YEPHWUJI, @ TAK)KE UCII0JIb30BaTh JACTHUK.

JlaGopaTopHnas pabora 6.
Ipumepsl npunsaTus pemieHuil Ha ocHoBe CIIIIP «Bbioop».

Cucmema noooepyucku npunamusa peuwienuii (CIIIIP) '"Buwioop'" -
aHAJIMTHYECKas CUCTEMa, OCHOBaHHAa Ha MeToje aHanu3a uepapxuii (MAN). Oto
IPOCTOE U YJIOOHOE CPENCTBO, KOTOPOE MOMOXKET CTPYKTYpPHpPOBATh MpPOOIIEMY,
MOCTPOUTH HAOOP ANBTEPHATHUB, BBIJICIUTH XapaKTePU3YIOIIue UX (PaKkTopbl, 3a71aTh
3HAYMMOCTh 9TUX (PAKTOPOB, OLIEHUTH AIBTEPHATUBBI MO KAXKIAOMY U3 (PAKTOPOB,
HalTH HETOYHOCTH U MPOTUBOPEYMS B CYKICHUSAX JUIA PUHUMAIOIIETO PEUICHUE
(JITTP)/axcniepTa, mpopaHXUpOBaTh aJIbTEPHATHUBBI, MPOBECTH AHAIU3 PEIICHUS U
00OCHOBaTh TOJYy4YEHHbIE pe3yibTaTbl. CHUCTEMAa ONMMPAETCSs Ha MaTEMaTHYECKH
000CHOBaHHBIN MeTOJ] aHaM3a uepapxuit Tomaca Caatu.

CIIIIP MAHM MOXeT MCHOJIB30BATHCS NPU PELICHUH CIEAYIOIIUX THUIIOBBIX
3aj1a4:

® OLIEHKa KayecTBa OPraHU3alMOHHBIX, MPOEKTHBIX W KOHCTPYKTOPCKUX
pELLICHUN;

® OIpeIeJICHUE MTOJIMTUKA MHBECTUIIMH B pa3IMUHbBIX 00JaCTsIX;

® 33/1a4M pa3MenleHus (BbIOOp MECTa PacHoJIOKEHHS] BPEIHBIX M ONACHBIX
MIPOU3BOJICTB, ITYHKTOB OOCITYKUBaHNUA);

® PACIIpEEIICHUE PECYPCOB;

® [IPOBEJICHUE aHaJIN3a MPOOJIEMBI 110 METOY "CTOMMOCTh-3(h(HEKTUBHOCTS";

® CTPAaTErM4eCcKOE MIAHUPOBAHNUE;

® [IPOEKTUPOBAHKE U BEIOOP 000pyAOBaHUS, TOBAPOB;

¢ BEIOOD mpodeccuu, Mmecta paboThl, TOAOOP KaApPOB.

OCHOBHBIE TOJIOKEHHMSI METOJAa aHalu3a Hepapxuil ObUIM pa3paboTaHBbI
U3BECTHBIM aMepukaHckuM MatemMatukoM T.JI.Caatu u onmyOnukoBanbl B 1977r.



Tomac CaaTu sBASI€TCS OJHUM M3 CaMbIX SPKHUX MPEICTABUTENEH NPUKIATHON
Hayku. OO 3TOM TOBOPST HE TOJIBKO €ro MareMaThuecKas >pyAMIHs U TIyOuHa
HOBBIX TEOPETUYECKUX PE3yJIbTaTOB, HO U JUana3oH npuiiokeHuil. OH ObLI Mpas,
MpEeNociIaB K OJTHOM M3 CBOMX MoHorpaduit snurpad: "S mobiao 06e cTOpOHBI
MaTEMaTHUKH: YUCTYIO - KaK BO3BBIIICHHBIA YXOJI OT PEaIbHOCTH, MPUKIATHYIO -
KaK CTPAaCTHOE CTPEMJICHUE K >KU3HU'".

MAMWN wucnonw3dyercss Ajig  peHieHus ciiabo  CTPYKTYPUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX MpobieM. MeTogonorus pemieHuss Takux podsieM
OIKpaeTCsl Ha CUCTEMHBIN MOAXO0/, PU KOTOPOM MpoljeMa pacCMaTpUBAECTCs Kak
pe3ynpTaT B3aMMOJACWUCTBHS M, OOJee TOro, B3aWMO3aBUCHMOCTH MHOXKECTBa
pPa3HOPOAHBIX OOBEKTOB, a HE MPOCTO KaK WX H30JHMpPOBaHHAs UM aBTOHOMHAas
COBOKYITHOCTb.

Ilpunamue pewienus npu nomowiu npozpammsl « Boroop»

JUis HariasiAHOTO MPUMEHEHMsI porpaMmsbl «BbiOop» momnbITaeMcs pelmTh
cienyomyto 3anadyy. Ham HeoOXoauMo mnpou3BecTH OTOOp KaHIUAATOB Ha
OCBOOOAMBIIYIOCA JOJDKHOCTD 3aMecHumens HauanbHuKa omoena
uHgopmamuzayuu U3 4YUCIa COTPYIHUKOB otTnena. KanaupatoB Oyaem
OLICHWBAaTh [0 HECKOJIbKUM KpHUTEpUsM: CcTax padoTbl B OpraHu3aluu,
OTBETCTBEHHOCTb, OOpa3oBaHWE, KOMMYHHUKAOEIbHOCTb. Mbl umeeM 4-x
IPETEHICHTOB Ha 3Ty JTOJKHOCTD.

Kpurepunii
0)5(0
Crax
paboThI OtBerctBenHOoCTh | KommyHukabenbHocts | OOpa3zoBaHue
Ouenb . | Bricuree
NBanoB 5 . KoMmmyHukabenbHbII
OTBETCTBEHHBIH TEXHUYECKOE
Hetpos 9 HocTtaTouHo 3aMKHYT (HE Bricuiee
P OTBETCTBEHHBIN KOMMYHHUKaO€NbHBIN) | TyMaHUTapHOE
CHIODOB 1 He Ouenp Cpenne-
p OTBETCTBEHHBIN KOMMYHUKA0OETbHBIM CIIEIUAJIBHOE
. | HocTatouHno HezakoH4yeHHOE
[ToTanos 3 OTBETCTBEHHBIN .
KOMMYHHKaOETbHBIN BBICILICE

C nmnoMompl0 TporpamMMbl  MOMBITAEMCS  MPOAHATUM3UPOBATH, KTO U3
IPETEHIEHTOB HanboJee MOAXOIUT.

CHauana HaM HEOOXOJUMO BBECTH B MPOTPaMMy JaHHBIE MO KPUTEPUSIM U
(baMuIIMu IPETEHIEHTOB.
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®aitn Mpoext CeTb MMomowb

NeEH b g o2FMP eI B EHGCC &G € 2

YposeHb Lienn i Tlomck xaumugara

YpoBeHb KpUTEPHEs Crax paborut OTE2TCTESHHOCTE KomuyruxkaSenerocTs O&pasoranus

YpoBEHb anbTepHaTUE Hzaroe Tlzrpos Cugopoz Toranos

Wepapsua: Wepapxual YpoeHeir: 3 Yznos: 9 Ceazeir: 20

3aTeM MBI 3aIllyCKAacM BBITIOJIHCHUC BBIHHCHCHHﬁ, IraA¢ HaM H€O6XOIII/IMO
OTHOCHUTCIIbHO KaKI0I'0 YPOBHA ITPOU3BCCTH OLICHKY HCCKOJIBKUX (I)&KTOpOB, TEM
CaMbIM paCCTaBUB IIPCAIIOYTCHUA.

Mony4yeHne MATPHLLBI NAPHBIX CPaBHEHHHA k 3]
OTHOCKMTENLHD thakTopa haTpiua napHLx cpaeHeHME;

YpoeeHs kpuTepues CTak pEGOTE 1 2 |3 |4 |
HEOEX00MMO NPOEECTH NapHOE ] 0 0 0
CREEHEHME CEAYHWMHE GaKTapoE

LpEBH 2 0 1 0 0
HpoEeHE NLTEQHATHE 3 0 0 1 0

Me | PakTop Eec 4 0 0 0 !

1 FEaHOE 0,250

e MeTpoe 0,250

3 Cuaopoe 0,250

4 [MoTanoe 0.250

i T
Kakor 1Mz HEKTOROE NPEONOYTHUTENEHEE ¥ CTEMEHbL NPEANOUTEHHS:

ABCONHITHD NPEEOCKOOMT

" VeaHos MpoMEXYTOYHOE SHAYEHHE
FHEYMTENEHD NPEEBDCKOOMT
" |MeaHoE MNpoMexYTOUHOE ZHAYEHHE

CHLLI,EI:TEEEHHD NPEBOCXOOWMT -

& OOMHEKOEO BEkKHSI MpoMERYTOUHOE ZHAYEHWE
HMepeHHD NPEE0CKOaMT
MpoMEKYTOUHOE SHAYEHME

® IS EEsET D AHHEKOED BEHEI

-

Q) Mpoctotp nposkTa k - 45000 MC - 03000 OC - 05000 \/ 0k X OTreHa




Ji Ka)K7I0ro KpuTepus MPOU3BOIUM OLIEHKY, TOMYCTHM MO CTaXKy padOThI
MBaHOB nMeeT OoJiblliee MPeArnouYTeHrne TaKk Kak OH MpopadoTai Ha HaIleM
npeanpusaTuu aonsie llerposa.

HpoeeHe kpuTepHes. CTax pagaTel
HEOSX0AKMO NPOEECT NapHOE
CPEEHEHMWE CNENYHILME hakTOpoE
YROEHA

HpoEEHE BNETEQHATME

Monyuenne MaTpHLLbLI NAPHLIX CPABHEHNA X
OTHOCHMTENEHD akTopE MaETpHUE NapHER CoEBHEHME:

Me | PakTop Bec
1 FleaHoe 0,681
2 [MNeTpoe 0,074
3  Cuvoopoe 013z
4 Tortance 013z

0\ MpockoTp NpoekTa A/ p— 4a006 MC = 03002 OC - 03002

1 2 3 |4
1 1 HD 0
2 149 0 0
3 0 0 1 0
4 0 0 0 1

Kakof Mz dakTopoe NpeanoYTHTENEHeE 7

" Metpoe

" DOWHAKOED E&skHbI

" He mory ckasate

CTeneHs NpeonoqTeHHs:
ABCONMTHO NPEEOCXOAMT
MpoMEsRYTONHOE ZHAYEHME
JHAYMTENEHO NPEE0CXOOMT
MpoMEXYTOYHOE ZHAUEHME

C';ILIJ,ECTBEHHD NEEEOCXOOMT -

MpOMEXYTONHOE SHAYEHLE
YrMepeHHD NpEEOCXOOMT
MpoMEXYTOHHOE ZHAYEHME
DOHMHAEKDOED EakHE

v 0K

x OTtreHa

[Tonmy4yeHHbIE MATPUILIBI HAPHBIX CPABHEHHI 110 KPUTEPHIO CTaX padOThHI

Momy4uernne MaTPHLbI NaPHBIX CPaBHEHNH
OTHOCHTENEHD chakTopa

HpoeeHe kKpuUTepKeE CTax pasoTel
HEOEX00MMO NPOBECTM NapHoe
CPEEHEHME CNEAYHIUMX hakTOpoE
YpoEHA

HOoEEHE ANETEQHATHE

MaTpuua NapHEX CREEHEHMA:

M | Paktop Bec
1 FeaHoE 0,678
2 Metpoe 0.099
3 Cupopoe 0,036
4 MoTtanoe 0,157

O\ MNpockdaTp ApoekTa k = 43421

1 2 3 4
1 7 | 7
2 147 1 5 143
3 1/ 1/5 1 147
4 147 3 7 1

Fakol Mz dpakTopoE NpeanoYTHTEeNEHE:S 7
" MeaHoE

" lMeaHoE

(¢ DOMHAaKOED BaHHE

" He mory cka=zate

NC=0140 OC=0,156

CTENEHE NREOnOYTEHHS:
ABCOMKITHO NPEEDCXOOMT
MpoMEXYTOUHOE SHAUEHHE
SHAYWMTENEHO NPEEOCKOOWT
MpoMEXYTOUHOE SHAYEHHE

C':ILLI,ECTBEHHD NMPEEOCXOOWMT -

MpoMEKYTOUHOE ZHAYEHHWE
HMepeHHD NpeE0c<onHT
MpoMEKYTOYHOE SHAYEHHE
DouHakoBD BaskHEI

0K

|

x OTrEHS




HBanoB mpopaboTanm MdOJbIIE BCEX HA MNPEANPHUITHH, IOITOMY €My
JI0CTaeTcsl camasi BbICOKas olleHka, a CuaopoB mpopadoTan Majo, y HEro camas
MaJICHbKasl.

HOHY‘-ICHHBIG MAaTpUIBbI ITAPHBIX CpaBHGHI/Iﬁ IO KPUTCPUIO OTBCTCTBCHHOCTD.

Momy4enne MaT PALBI NaPHBIX CPaBHEHNR

OTHOCHTEAEHO haKkTopa kAaTprua NapHex CpagHEeHKIA: k
YpoeeHe kpuTepues. O TEETCTEEHHOC] q 2 3 4
HEOEXOOKMMO NPOEECTM NapHoe 1 5 3 3
CREEHEHMWE CNedYMx dhakTOpos

ypoEHs 2 15 1 5 3
YpoeeHE aneTepHaTHE 3 143 145 1 147
Iz arTop EBec 4 1.3 1.3 7 1

1 HMeaHoE 0.575

2 Metpoe 0.229

3 Cuaopoe 0.0349

4 Motanoe 0.158

A i
Kakoi 1z $HAKTOpOE NpEOnoYdTHTEeNEHER ¥ CTeneHL MpEeanouUTeHMA:

ABCONHTHO NPEEDCx0aHT -
MporMexyTodHoe SHa4YeH e -
SHAYMTENEHO NPEEOCKOAMT

" MeaHoe

" eaHoE MpomMexyTodHoe SHadeHHe
CYWECTEEHHD MPEEBOCKOOMT -
& OAWMHAKOED BoskHbI MpoMeskyToUHOE SHAUEHKWE

HMEpEHHD NPEE0CKOOMT
MEOMEKYTOYHDE SHAYEHHE
O OMHAKDED BSsHHE -

3, MpocmoTp NposkTa l f— 4341 7 MC f— 031 39 OC f— 031 54 \,,/ Ok >< OTreHa

" He mory ckazaTke

N3 3TOM MaTpuilpl Mbl BUAMM, YTO HauOOJbIIasl OIEHKA OMSATh JOCTAeTCs
HBaHOBY, OH TpU3HAH CaMbIM OTBETCTBEHHBIM BCET/Ja BBIMOJHSS MOPYYCHUS,
CunopoB ke HaoOOpPOT OYEHb YaCTO CphIBal CPOKM M OTHOCHWICS XaJlaTHO,

IIO9TOMY Y HCTO CaMasd MAJICHbKAasA OLICHKA.

[Moy4ensr MaTpHIIbI HapHBIX CpaBHEHHI o KPUTEPHIO
KOMMYHUKA0EIbHOCTb.

MomyueHHe MaTpHLLbE NaPHbIX CPaBHEHHR k
OTHOCKMTENEHO hakTopa METEMUA NApHLIX CORBHEHMEA
YpoeeHs kpHTEpHeE KOMMYHHKaGR ML 1 7 3 4
HEOBXOOMMO NPOEECTH NAapHOE - = T 3
CREEHEHHE CASAYHIWMY haKTOPOE
s 2 175 1 1/9 147
YpoEeHE ansTEpHAaTHE 3 7 e 1 e

¢ | daktop Bee 4 143 7 1/9 1
1 MeaHoE 0.168
2 MNeTpoE 0.035
3 Cuwaoopoe 0.6590
4 MaTtanoe 007

¥ i
Kakoi 1= fAKTOPOE NPEONOYTHTENEHEE ' CTeneHs AP eanouT eHUS:

ASCONHTHO MPEEOCXOOMT =

& MeaHoe MpoMexyTodHoE ZHAYEHWE
IHEYHMTENEHD NPEEOCKOOMT

" FeaHoe MpoMeExYTOUHOE SHAYEHHE
CYWECTEEHHO MEEEOCXOOMT -

& COMHEKOED BEskHb MpoMEXYTOUHDE SHAYEHHE

HMepeHHD NpeE0CX0OHT
MpoMEXYTOUHODE SHEYEHHE
CLAMHaKOED ESvkHEI --.

q MpocroTp NposkTa K ] 4’549 MC — 031 83 OC ] 0’203 \./ oK >< OTrieHa

" He mory ckazate




31ech Mbl BUJUM OYEHb MHTEPECHYIO KapTUHY, MO HAIIUM HaOJIIOACHUSIM
HamOoJiee KOMMYHHUKAOeNbHbIM TNpu3HaH CHIOPOB, KOTOPBIM MO MNPEIbIAYIIIM
KpuTepusiM ObuT ayTcaiiiepom, a BoT IleTpoB okazancs mo3aau Bcex, U MpU3HAH

3aMKHYTBIM YEJIOBEKOM.
[Tomy4yeHHbIE MATPUIIBI MAPHBIX CPABHEHUI 110 KPUTEPHUIO 00pa30OBaHUE.

Mony4eHRe MaT PHLLI NaPHBIX CPaBHEHHR
OTHOCKHTENEHO hakTopE kdaTpuuE NapHex CoaEHEHIME: k
YpoeeHe kpuTepKMee. OEpazo0BaHHE 1 2 |3 |4
HEOBX0AMMO MPOBECTH NapHoe 1 1 5 5
CREBHEHHE CNeayruW|y: haKkTopos
YpoEHA 2 1 1 3 5
HpoEeHE ansTEpHAaTHE 3 1/9 1/9 1 172
Me | PakTop Bec 4 145 145 e 1
1 MEaHOE 0.432
2 MeTpoe 0432
3 Cunopoe 0.047
4 MoTtanoe 0.089
FAakoA M= aKTOpOE NPEANOUTHTENEHEE T~ oo NPEONOUTEHMS:
ABCONHTHO MPEEOCXOOMT =
" MeaHoe MpoOMEXYTOYUHOE SHAYEHME -
3HAYMTENEHD NPEEOCXKOOMT -
" FeaHoe [MporMexyTodHoe SHaYeHWE -
CYWeCTEEHHD NEEBOCXOOMT -
O OV ErEEE EEEE MpPOMEXYTOUHOE SHEYEHHE -
HMEpEHHD NpEEOCKOAHT
- H MpoMEXYTOUHOE SHAYEHHE -
& mory ckesate ClOMHaKoDED ESvkHEI --.
O\ MpocroTp NpoekTa K o 4’000 “C o 03000 OC o 0’000 \/ Ok >< OTraeHa

KoMMeHTHpYI0 3Ty MaTpHIly Mbl JIOJKHBI BCTIOMHUTH MOCTAHOBKY 3ajayH,
HaM HY>XEH 3aMeCTUTEIh HadaJIbHUKA OT/eNia WH(OpMaTH3alluU, T.€. 3TO JOJIKEH
OBITH YEJIOBEK XOPOIIO pazOuparoiuiics B paboTe oTnena, a 3Ha4UT TEXHUK 10
00pa30BaHUIO, HO C JIPYrOd CTOPOHBI 3TO PYKOBOJAIIAS JOJDKHOCTH U BO3MOYKHO
YeJIOBEK JI0JITO MpOopabOTaBIIKi B OT/IENIE XOTh M ¢ TYMaHUTapHBIM 00pa3oBaHUEM
JIOJDKEH MMETh paBHbIE MaHChl. [10aTOMy Kak Mbl BUAUM Ha puc. 9, VIBaHOBY u
[TeTpoBy mpocTaBiICHBI OJWHAKOBBIE OIICHKM, MEHbIIEe Bcero y CumopoBa T.K.
PYKOBOJMTEIb JOJKEH UMETh BEICIIEe 00Opa3oBaHUE.

OTHOCUTENIBHO KaHJUJATOB Mbl PACCTaBUJIN OLIEHKHU MO KPUTEPUSIM. A Kak
K€ OIICHKM OTHOCHTEIbHO camoM menu? Urto mnsa Hac sBasercsa BaxkHee? Craxk,
o0Opa3oBaHHe, KOMMYHHKAOEIbHOCTh WJIM OTBETCTBEHHOCTH? JlymMaro ypoBHsAEM
IIAHCBI, HaM HYXXEH KaHIuJaT B PaBHON CTEICHHW YJOBIETBOPSIONIUN BCEM
napamerpam. PaccTapiisieM NpHOPUTETHI TIOPOBHY.



MonyyeHHe MATPHLLE] NAPHBIX CPABHEHHHA

OTHOCHMTENEHD aKTORE MaTprua NapHEx CoEEHEHME:

YpoeeHe Lenu Mouck kaHomoars, 1 |3 |4 |
HEOEX0OMMO MPOEECTH NapHOE ] 1 1 1
CREBHEHME CNEAUHILMY hakTOpoE

pOBHS 2 1 1 1 1
HpoEEHE KOUTEQWEE 3 1 1 1 1
Me | PakTop Bec v ! ! ! !
1 CTask pasoTel 0.250

2 OTEETCTEEHHOCTE 0.250

3 KorMMyHukaseneHo... 0,250

4 DEpazoeaHue 0,250

Kakof Mz dakTopoE NpegnoUTHTENEHES 7
" Crask patoTel

" CTask pafoTel

f¢ DOMHAKOED BEKHE

" He mory ckazate

CTEMNEHE NPEANOUTEHMA:
ABCONHITHD NEEEOCKOAMT - [
MpoMEXYTOUHOE SHAYEHWE -
3HEYMTENEHD NPEEOCKOOMT
MpoMexyTouHOE SHAYEHHE
CYWECTEEHHD NPEEOCKOOMT -
MpoMEXRYTOUHOE SHEUEHHE
HMepeHHD NPEBOCKOOHT
MpoMexyToYHOE SHAaYEHHE
JOMHAKOED BE&HE -

@, Mpocworp nposkTa K - 4’000 MC f— 03000 OC - 0’000 \/ Ok X OTreHa

Breruucnenns 3aKkOHYEHBI, MOJYyYaeM pE3yJIbTaT

[z =
g PesynbTar EbUMCAIeHHH

|§|ill|.a.€.. 4 Museer H

feTpos

M eanos 0,483
M Netpos 0,189
M Cuwgopos 0,203
B MoTanoe 0,135




O‘IGBI/II[HO, yTO Hauboiee IoAXOoAAIlMM KaHAUuAaTOM Ha JOJIXKHOCTBb
3aMCCTHUTCIIA Ha4daJIbHUKA OTACIA SABJIACTCA HMBanoB.

3akioueHue

Utak, B 3TOi paboTe MBI TO3HAKOMUIUCH C CHUCTEMaMH TOJACPKKH
NPUHATUSL PEIICHUN, UCTOpUEH uX co3laHusd U Kiaccudukanued. Hayuunuch
pelaTh TPOCTEUIINE 3a4a4M 0 MPUHIATUIO PEIIEHUH IPU MHOTUX KPUTEPHUAX HPH
MTOMOIIIM TTPOTPAMMHOTO TIPOAYyKTa «BBIOODY.

Heo0xonumo OTAENbHO OTMETUTbH, UYTO MPOOJIEMBI MPUHSTHUSL PEIICHUM, a
uMmeHHo CIIIP cnabo pa3BuUTHl B Hallle CTpaHE M Majo MPUMEHSIOTCS Ha
npaktuke. /[aHHOW paboTOil AOKa3aHO, YTO MPUMEHEHUE MPOTrpaMMm MOJA00HOU
TOH, UTO OMHMCaHa 3/1eCh, HE TOJIHKO OYEHBb IIPOCTO, HO M JOCTATOYHO 3(PHEKTUBHO
U He TpeOyeT 0COOBIX 3HAHUHN U KaIUTAJIOBIOKEHUH.
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