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dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU
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Kontponenass pabora mnpenHasHadeHa [UIsl OMNpPENENCHUS CTENCHH YCBOCHUS
CTyIeHTaMu MeToa napamerpuueckoro mozaenupoBanus B CAD\CAE-cucremax.

3ananue

Jljis 3a1laHHOTO BapuaHTa pa3pabdoTaTh KOMIUIEKC 0OOCHOBAHUS MPOEKTHBIX pelIeHUu
10 BHJaM OOecIeueHHs] CHCTEMbl aBTOMaTH3upoBaHHOTO mpoektupoBanus (CAIIP) Bana,
JUISI YEro MOCIIE0BATENbHO PELIUTh PAJl 33124

1) BBIOAHUTE OOOCHOBAaHME TPOCKTHBIX PEHICHWH 10 MaTeMaTHYECKOMY,
UH(OPMALIMOHHOMY, TEXHHUYECKOMY, METOJMYECKOMY IMPOTPAMMHOMY M TEXHUYECKOMY
obecnieuenusiM npoexktupyemoii CAIIP;

2) TPOBECTH aHAIN3 CYIICCTBYIONIMX pPa3pa0OTOK sl pelieHUs MOJO0OHBIX 3ajad,
BOCITOJIb30BABIINCH JIMTEPATYPHBIMU UCTOYHUKAMH U pecypcamu MHTepHeT;

3) Ha OCHOBE BBINOJIHECHHOTO aHAlM3a OCHOBHBIX 3a1au CHUCTEMbI, OIPEICIUTh
OCHOBHBIE (YHKIIMH CO37]aBa€MOM CHCTEMbl M IMOCTPOUTH €€ (PYHKIHOHAIBHYIO CXEMY
yKa3aB CBSI3M MEKY HUMHU U TIOCIEA0BATEIbHOCTh BbI30BOB;

4) ucnosib3ysi pa3pabOTaHHYIO (YHKIIMOHAIBHYIO CXEMY IMOCTPOUTH CTPYKTYPHYIO
CXEeMy MPOEKTUPYEMOW CHCTEMBI, MOCTABUB KAKIOW (PYHKIHMU B COOTBETCTBHE OTACIbHBIN
CTPYKTYPHBIN 3JIEMEHT CUCTEMBI (MOYJIb);

5) ma ocHoBe paspaboranHoi cTpykTypHOo#t cxembl CAIIP, BBIMONHUTH
IPOEKTUPOBAHUE KaXKJIOTO CTPYKTYPHOIO 3JEMEHTA CUCTEMBI aBTOMATU3UPOBAHHOIO
IPOEKTUPOBAHMUS,

6) MPOM3BECTH MHTETPUPOBAHUE OTACIBHBIX MOAYJIEH (QYHKIUH) B SIUHYIO CUCTEMY
U pa3paboTtath J1s Hee uHTepdeic moab30BaTers,;

7) ¢ IOMOIIBIO Pa3padOTaHHOTO PELICHHUS BBITOJHHUTH TECTOBBIM pacyer.
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Kpurtepuu oneHku:

Kputepuii makcumanbHoii ouenku — 40 6a/ioB
1) mpu pelIeHu  3a1a4i IPaMOTHO M B MOJIHOW MEpe BBIMOJIHECH (DYHKIIMOHAIBHBIN aHaJIM3,
NpOBE/IeHA JIEKOMIIO3ULIMS OCHOBHOM (DYHKIIMH, OIpeEeNieHbl BCE €€ COCTaBISIONINE,
NMOCTpOeHa (PYHKIIMOHATbHAS CXEMA;
2) Ha OCHOBE (DYHKIIMOHAJIBLHOI'O aHaJIKM3a MPOU3BECHA CTPYKTYPHAsE KOMIIO3HIIUS CUCTEMBI,
OTIPEJICIICHBI BCE AJICMEHTBI POSKTUPYEMOW CHUCTEMBI, pa3paboTaHa CTPYKTYpHas cxema ¢
MOJIHBIM M TPAMOTHBIM OIHCAHUEM;
3) Ha OCHOBE CTPYKTYpHOU CXeMbl pa3paboTaHa MoayibHas ctpyktypa CAIIP, onpenenen
COCTaB M Ha3HAYCHUE KAXKIOTO MOTYJIS;
4) pa3paboTaHO MaTeMaTHYECKOe OOECIeYCHHE CHCTEMbl — MaTeMaTHuYeCKas MOJIeIb,
OTIPEJICNICH ATOPUTM peaTU3aIUH PEIICHUS,
5) pa3paboTaHo 000CHOBaHKE MO HHPOPMAIIMOHHOMY O00CCIICUSHHIO, ONPEICIICHa CTPYKTypa
0a3pl  JaHHBIX WM (QaMIOB  JaHHBIX, MPOJAYMaHO oOOecrne4YeHHe IeJIOCTHOCTU
WH()OPMAIIMOHHOTO 00ECTICUCHUS;
6) pa3paboTraHO O0OOCHOBAaHHE IO MPOrPAMMHOMY OOCCIICUEHHIO, BhIOpaH BECh KOMILICKC
nporpaMM JUIsl peajau3alldd CUCTEeMbl — CHCTEMHOE, MPHUKIATHOC W WHCTPYMEHTAIBHOE
nporpaMMHOE 00ecIieYeHHE;
7) pa3paboTaHO OOOCHOBAaHHE II0 TEXHHYCCKOMY OOCCIICUCHHIO0, ONTHUMAalbHO BBIOpaH
KOMIUICKC TEXHUYECKUX CPEJCTB, eprudepuitnoe 000py10BaHuE,
8) paspaboTaH MeKMOIYJIbHBIH HHTEpdelic u uHTepdEiic Mmonbp30BaTest, 00eCIeUNBAIOIINI
B3aMMO/ICHCTBUE C MPOEKTUPOBIIUKOM B TUATOTOBOM PEXKHUME PAOOTHI;
9) nosy4eHHOE peIIeHUe YCICIIHO 3alIUIIICHO BO BPpeMsl IyOJUYHOTO 0OCYXICHUS B TPYIIIIE.

Kpurepuii ouenku Ha 32 6ajia
1) mpu pemnieHMM 3a7a4d JOCTATOYHO T'PAMOTHO BBINMOJIHEH (YHKIIMOHAIBHBIN aHaJu3,
NpOBEACHA JEKOMIIO3UIMS OCHOBHOW (DYHKIIMH, OIpENeNIeHbl TMPAaKTUYECKH BCE €€
COCTaBIIAIOIINE, TOCTPOCHA (PYHKIIMOHATbHAS CXEMA,;
2) Ha OCHOBe (DYHKIIMOHAIBHOIO aHaIM3a MPOMU3BEICHA CTPYKTYPHAsT KOMITO3HIIUS CUCTEMBI,
OTIPENICTICHBI AJIEMEHTHI MPOEKTUPYEMOW CHCTEMBI, pa3padoTaHa CTPYKTypHas CXeMma C ee
ONKMCAHHUEM, JIONMYIICHb HEKOTOPBIC OMIMOKW IPHU COTMOCTaBICHUU (DYHKIMOHATBHBIX W
CTPYKTYPHBIX 3JIEMEHTOB CHUCTEMBI;
3) Ha OCHOBE CTPYKTYpHOM CXeMbl pa3paboTaHa mMoayibHas ctpyktypa CAIIP, onpenenen
COCTaB M Ha3HAYCHHUE KaKIOTO MOJIYJIS,
4) pa3paboTaHO MaTeMaTHUECKOe OOECIeYCHHE CHCTEMbl — MaTeMaTHuYecKas MOJIeb,
OTIPEJICJICH AJITOPUTM peaNM3allii PEIICHUs, TIPU MOCTPOCHUU aJTOPUTMAa MPEIIOKEHBI HE
oueHb 3(pPeKTHBHBIE pEIICHNS,
5) pa3paborano 000CHOBaHKE M0 HHPOPMAIIMOHHOMY 00CCIIEUEHHIO, OIPeIeIeHa CTPYKTypa
daitnoB naHHBIX, 0a3a TaHHBIX HE UCTOJIb30BaHa,;
6) pa3paboTaHo OOOCHOBaHHE IO NPOTPAMMHOMY OOECIICUCHHIO, BBIOPAH KOMILIEKC
nporpaMM JUIsl peajau3alldd CUCTEMbl — CHCTEMHOE, NMPUKIATHOC W WHCTPYMEHTAIBHOE
nporpaMMHoe oOecriedyeHue, BBIOOp HE BIIOJHE OOOCHOBAaH WM HE B TIOJHOW Mepe
parroHa’eH;
7) pa3paboTaHO OOOCHOBaHHE TI0 TEXHHUYECKOMY OOECIICYCHHIO, BBIOPaH KOMILICKC
TeXHUYECKHX CpEACTB, TMepudepuitHoe 000pyaOBaHHE, BBIOOP HEKOTOPBIX JJIEMEHTOB
000pyI0BaHMs HE ONTUMAJICH;
8) paspaboTan MEXMOIYIbHBIN UHTEpdEiic 1 uHTEp(Elic MOIb30BaTels, 00eCIeUYnBaIOIINI
B3aMMO/ICHCTBHE C MPOSKTUPOBIIMKOM B JIMAJOTOBOM PEXHUME paldOTHI, TIPU OpraHU3aINN
B3aMMO/JICHCTBUS MOJyJIeH JOIMyIIeHbl HEeOOoNbIIue OMUOKH, CHUXaroume 3¢HeKTUBHOCTD



nepeaadn yrpaBieHUs WU JaHHBIX;
9) nmosy4eHHOE pellieHHe XOPOIIIO 3alUIICHO BO BPeMs IMyOJIMYHOr0 00CYKACHUS B TpyIIIe,
UMEIOTCS He3HAUNTEIbHBIC OIMOKH MPU apTYMEHTAIUNA CBOUX JIOBOJIOB U PEIICHUM.

Kpurepuii MunumanbHoi ouenku — 24 6aia
1) npu pemieHnH 3a1a4M C OMMOKAMU WM HE B TIOJIHOW Mepe BHIMOIHEH (DYyHKIIMOHATHHBIH
aHalu3, TPOBEIEHA IEKOMIIO3UIIMS OCHOBHOW (DYHKIIMH, YaCTUYHO OMpPEICICHBI BCE €¢
COCTaBIISAIOIINE, C HEKOTOPBIMU MOTPEIIHOCTSMHU MOCTPOEHA (PYHKIIMOHATIbHAS CXEMA;
2) Ha OCHOBE (DYHKIIMOHAJIHLHOI'O aHAJIKM3a MPOU3BECHA CTPYKTYPHAsE KOMIIO3HIIUS CUCTEMBI,
OTIpENICTICHBI DJIEMEHTHl TPOCKTHUPYEMON CHCTEMBI, pa3padoTaHa CTPYKTypHas CXema,
JOMYUIEHbl OIIMOKKW TpU OmnpeAesieHnd (YHKIMOHAIBHOTO Ha3HAYEHHs] HEKOTOPbIX
AJIEMEHTOB, B OMMCAHUH CTPYKTYPBI UMEIOTCSI HETIPABUIIbHBIE TOJIKOBAHMUS,
3) Ha OCHOBE CTPYKTYPHOH cxeMbl pa3paboTana monyibHas crpykrypa CAIIP, onpenencH
COCTaB M Ha3HAYEHUE MOYJICH;
4) pa3paboTaHO MaTeMaTHYeCKoe OOeCIeUeHHe CHUCTeMbl — MaTeMaTH4ecKas MOJICb
COJICPKUT HEKOTOPOE KOJIMYECTBO ONIMOOK, AJITOPUTM peau3aluu perieHus HedhexkTuseH
WA HEJIOCTAaTOYHO TOYEH,;
5)  pa3paboTaHo  HeClO)KHOEe  HMH(OpMAIMOHHOE  OOECIEeYeHHEe,  OTCYTCTBYIOT
ABTOMATH3WPOBAHHBIE PEIIEHUS IO BHIOOPY JTAHHBIX;
6) pa3paboTaHo 0OOCHOBaHHE IO MPOrPAMMHOMY OOCCIICUCHHIO, BHIOpAH MHHHUMAJIbHBIN
KOMIUIEKC MpOorpaMM Ui peald3allil CHUCTeMbl — TpHU BHIOOpPE MOMYIIEHBI OIIUOKH,
CBsI3aHHBIE C UCTIOJIBL30BaHNEM HEA(D(PEKTUBHBIX MTPOTPAMMHBIX CPEJICTB,;
7) pa3paboraHo OOOCHOBaHHME II0 TEXHHYECKOMY OOCCICUYEHHMIO, BBIOpDAH KOMILICKC
TEXHUYECKHX CPEICTB, nepudepuitHoe o0opyAOBaHME, NONYILIEHbI OIIUOKH, CBS3aHHBIE C
HEPAIMOHATBHBIM HCIIOJIb30BaHUEM 000PYA0BaHUS U TJIOXOH COBMECTUMOCTH;
8) paspaboTaH MEKMOIYJIbHBIM MHTEp(dElc u UHTepdEiic MmoIbp30BaTesi, 00eCeUNBAOIINN
MUHHMAaJIFHOE B3aUMOJICHCTBHE C MPOEKTUPOBIIMKOM, COBEPIICHHO OTCYTCTBYET CHUCTEMa
MOMOIIH;
9) mnoiyueHHOE peIlleHHEe YIOBICTBOPUTEILHO 3AIUIICHO BO BpeMs MyOJIMYHOTO
00CyXKJIeHUs B TPYIIE.

Kpurepuii oOlileHKH <HEY10BJIETBOPUTEIbHO»!
OueHka «HEeyJOBJIETBOPUTEIBLHO» BBICTABIISIETCS B TOM CIy4ae, €CIM HE BBIMOJIHEH XOTs Obl
OJIVH IYHKT KPUTEPUEB MUHUMAIbHOMN OLICHKHU.



MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «O0opynoBanue HedrerazomnepepadOTKm»
(raumenosanue)

KommnuiekT 3aganmii 17151 1a00paTOpPHBIX padoT
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JlabopaTopHnas padora 1

IIporpammuo-uHpOpMaLIHOHHAS KOMIIOHEHTA CAITP [IPECTaBIISAET coboit
pazHOOOpa3Hble MporpaMMbl M JaHHbIE, XpaHALIMecs Ha COOTBETCTBYIOIIMX HOCHUTEISX
texanueckoro komruiekca CATIP. OHa uMeeT CII0XKHYIO CTPYKTYPY, COCTOSIIYIO U3 OOIBIIIOTO YnCIa
B3aMMOJICHCTBYIOIUX APYT C ApyroM 3jaeMeHToB. Ha ypoBHE KpynHBIX OJIOKOB €€ MOKHO I10Ka3aTh
B BUJIE CXEMBI.

[TpoeKTHPOBLLKK
brnoxk rexanueckoit brox dbopmupoBarms
JOKyMEHTaluu 3alaHUui
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basza naHHbIX
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HUMHMTAIITOHHOTO PacueTHblii 610K
MOIETHPOBAHHA

DKcHepTHas
cucTeMa

Tunosas cxema napopmannonHon cuctemsl CAIIP

LleHTpasibHBIM 3JIEMEHTOM 3TOW CXeMbl fBIsieTCAa moacuctema «baza maHHbIX». bazoit
JAHHBIX HAa3bIBAIOT CHENMaJIbHBIM OO0pa30M MOArOTOBIEHHYIO HMH(OPMAIMIO, XPaHSLIYIOCS BO
BHEIIIHEH MaMsATH KOMIIbIOTEpa, HallpuMep, B BUJIe (aiinoB Ha sxecTkoM aucke. CiieyeT pa3indarh
0a3bl JaHHBIX U 1pocTo ¢aiinbl gaHHbIX (DATA-daiinsr). daitn TaHHBIX — 3TO HA0OP XPAHSIIUXCS
JAHHBIX, JIOTHYECKH HE CBSA3aHHBIX Mexay coOoi. IIporpamma, oOpabarbiBaromiasi 3TH JaHHbIE



3a1aéT JIOTUKY U CBSI3U DJEMEHTOB JAaHHbIX. B 0a3e NaHHBIX XPAaHUTCS JIOTUYECKU CBSI3aHHAs
uHpopManus. baza maHHBIX — 3TO MHQOPMAIMOHHO-JIOTHYECKass MOJeib HpeaMEeTHOW 00JacTH,
xpansasics B CAIIP.

WNndopmanus B 6aze naHHBIX IpecTaBieHa B TabinuHoil popme. basa nanHeix obpa3zoBaHa
HECKOJIbKUMH Ta0JIUIIaMH, MEXKIY KOTOPBIMHU YCTAaHOBJICHBI JIOTUYECKHE CBsi3u. braromaps
CBSI3HOCTH OTJCJIbHBIC HA0OPHI JAHHBIX MPEBPAIIAIOTCS B OCMBICICHHYIO HH()OPMAIIHIO.

[Tpu pa3paboTke 6a3bl JAHHBIX CIIEIYET YUYUTHIBATH OCOOCHHOCTH TOH CHCTEMBI yIIPaBICHUS
6azamu manubix (CYB/I), kotopas BeiOpaHa juis pabotel. Hanbosee mpocToit U pacipocTpaHeHHOM
CVYB/ sBinsercs MS Access, kotopsiii BxoauT B maket M S Office.

[Ipu mpoektupoBaHuu 0a3bl JAHHBIX CHAYalla ONpPEAENSIOT, Kakue TaOnHIbl OyayT HY>KHbI
st xpanenus uHpopmanmu. Kaxapii nHbDOpManUOHHBIA OOBEKT XpaHUTCS B TaOIUIE B BUIE
3amucu. 3amuch MPeICTaBIsgeT COO0H OJTHY CTPOKY B TaOIHIIE.

[ToToM st KaXKI0¥ TaOJIUIBI OTIPEACIISAIOT, CKOJIBKO CTOJIOIOB JOHKHA OHA UMETh. Kaxabrit
cToNOeIl 3alaeT OOWH aTpuOyT JUIS KaKIOTO XPAHSIIErocs B BUIC CTPOK HH(DOPMAIMOHHOTO
obbekTa. Hampumep, wunbopmarmonaslii o0bekT [logmmMmHUK WMEeT HECKOJIbKO aTpuOyTOB:
BHYTPEHHUH TUaMETp, NIMPHHA, HAPYXKHbIA auamerp ¥ T.4. HasBauus stux arpubytoB (MMeHa
CTOJIOIIOB) HA3bIBAIOT TOJISIMH 3allMCH M HCIIOJIb3YIOTCSA B KadecTBE Ha3BaHWi cToJ010B, Kaxmoe
1oJie I0JDKHO MUMETh CBOM OMpeeNIeHHbIN TuMl. Pa3nuuaroT 4ncioBble THUIBI, TEKCTOBBIM, THM JaTa-
Bpems U T.1. Hampumep, mupuHa MOANIMIHUKA OTHOCUTCS K IIENIOYMCICHHOMY THUITY, a Ha3BaHHE
anmapara — K CcTpokoBomy. llpu pa3paboTke CTPyKTyphl TaOMUIBI THUIl KA)XJOTO MOJS HYXKHO
yKa3arh.

[Tocne co3manmst Bcex Tabnui, BJl, ycTaHaBIMBAIOT JIOTMUECKHE CBSI3M MEXKIY HHMH.
Haubonee pacrnpocTpaHeHHOH SIBIISICTCS CBS3bh THIA «OJAHH-KO-MHOTHM». B 3TOM ciydae Kaxmaomy
3JIEMEHTY TEepBOM TaOIUIBI COOTBETCTBYET HECKOJIbKO 3JIEMEHTOB Apyroil tabmuusl. Hanmpumep,
Tabnnua «Bajbl» CONEpPXKUT CBEIEHUs O HECKONbKUX Banax. Kakablii Bal BKIIIOYAET HECKOJIBKO
Y4acTKOB C MOCTOSIHHBIM JuamMeTpoM. J[s xpaneHus uHGopManuu 00 ydyacTKax CO3Jal0T TabIuIly
«Yuactku». Co cTopoHbl «Banbl» CBs3b OyIeT «OAMH», a CO CTOPOHBI «YUYacTKW» CBS3b OyIeT
«MHOT0». KQXJIbIi Y4aCTOK MPUHAICKUT TOJIBKO OJHOMY Bally.

Jlnst mocTpoeHHst JIoTH4ecKux cBsizeil B MS ACCESS uCmonb3yeTcs HHCTPYMEHT — «CXeMa
naHHBIX». OH OTKpBIBaCT CIHEIUAIBHBIN JIHAIOT, KOTOPBIA IOMOraeT 3ajaaBaTh CBs3u. [lpu
YCTaHOBJICHUH CBSI3€i 00s3aTCIIEHO HY)KHO YCTAaHOBHTH (DJIAXKOK B TIOJIE «COXPAHECHHE ICIIOCTHOCTH
naHHbIX». Toraa B mocieayromeM Mpu BBojAe UH(popMaluu B TabIUIy cucTeMa cama OyJeT CleTuTh
3a TeM, yToObl 0a3a JaHHBIX B pe3yibTaTe BBOJA HEKOPPEKTHON HHGOpManuu HE Mepenuia B
POTUBOpPEUYNBOE cocTossHue. Hampumep, ecnu yganuTh u3 TaOiauibl «Banbl» CBEIEHHS O KaKOM
anbo Balie, TO B Ta0NHIle «YYacCTKU» HYKHO YAAIUTh BCE YYaCTKH, UMEIOIINE OTHOIICHHUS K ATOMY
Bany. Ecmu »Toro He cnaenath 0a3a JaHHBIX OKAXKETCS B MPOTHBOPEYMBOM COCTOSHUHU.
ABTOMATHYECKHIA MEXaHH3M, KOTOPBIM MOJJEPKUBACT €€ B HEMPOTUBOPEUYMBOM COCTOSHUH,
HA3BIBACTCS MEXaHU3MOM COOJIFOICHHUS [EIOCTHOCTH.

Jlns BBOjA, mpocMmoTpa U penaktupoBaHus uHbopmarmu B BbJl ymoOHO wucmonb30BaTh
sKpaHHbIe (HOPMBI. DKpaHHbIE (OPMBI MOKHO CO3/7aBaTh C MOMOIILI0 MacTepa (GOpM U C TIOMOIIBIO
KOHCTPYKTOpa. 31€Ch MOXKHO BOCIIOJIb30BATHCS IOMOIIIbIO MacTepa.

Pesynbpratel 00paboTku uHpopmanuu B bJl wacTo mpuxoauTcs MOMeEIIaTh B MAmKH C
OyMaKHBIMU OTUETaMU, HAIPUMED B MOSCHUTEIBHYIO 3aMUCKY K KypcoBoi pabote. CYB/l cogepxar
CpeICTBa JIJIsl CO3JaHUS OTUYETOB — AJICKTPOHHBIX BEPCUH OyMa)KHBIX TOKyMEHTOB, KOTOPHIE TOTOBBI
JUTSL TIEYaTH C TIOMOIIBbIO TIpuHTEpa. sl co3manus 0TYETOB MOKHO HCIOJIh30BaTh MAacTep OTUETOB
WA KOHCTPYKTOP. IJIS IPOCTHIX THUIOBBIX OTYETOB MPEANIOYTHTEILHEE BOCTIONB30BATHCS IIOMOIILIO
MacTepa.

Pabota ¢ 6a3oii maHHBIX, OCOOCHHO C OYEHBb OOJIBINON, TPOUCXOIUT C TIOMOIILI0 MEXaHU3Ma
3anpocoB. [lonp30BaTens 1uist MoJydeHus HY>KHOM nHpopManuu GopMUPYET CHEHATBbHOE YCIOBUE
otbopa nHPOPMAIMH — 3aMPOC K 0a3e JTaHHBIX.

Nudopmanuro, monydeHHyro u3 0as3bl JaHHBIX HYXKHO HCIOJB30BaTh JUIS TMOCIETYOIINX
pacdeToB, HampuUMep, ¢ MOMOIIBI0 Ta0IMuHOrO mporeccopa. [lepenaua HykHOW mHPOpPMAIH W3
pe3yJibTata 3anpoca B TaOnu4HbIi mporeccop MS Excel mst nanbHeitmeit 00paboTKH, BO3MOXKHA C



nomoresio Mexanusma «Ceszu MS Office». Bee oducHble mporpaMmbl MEKIy cOOOM CBSI3aHBI Tak,
YTO MMEETCS BO3MOXKHOCTB TIepe/IaBaTh JIaHHBIC M3 OHOM MpOorpaMMmbl B Ipyryro. Takum oOpaszom,
MO>KHO OPTaHU30BaTh CBS3M VIS Mepeiauu NaHHbIX Mex 1y moayismu CAIIP.

Cesi3u sl miepefauu yrnpaBiIeHHUs] OT OJHOTO MOIYJS K JPYroMy, MOKHO OpPraHHU30BaTh C
MOMOIIBI0 MEXaHU3Ma TUIIEPCCHUIOK, KOTOPBIM MOICPKUBACTCS BCEMH Mporpammamu nakera MS
Office. [lonsTHe THIEPCCHUIKU KaXKIOMY 3HaKOMO 1Mo pabote B MHTepHeTe. OOBIYHO THUIIEPCCHIIKA
YCTaHABIIMBACTCS HA TEKCTOBBIM deMeHT. Korma moaBOAWTCS Kypcop MBI K TEKCTY,
CoJIepXKaIeMy THIIEPCCBUIKY, Kypcop MPHHUMAET (GOpMy KUCTH PYKH. ECITU BBITOJHHUTH MISTYOK
JICBOW KHOIIKOHM MBIIIK TI0 HEMY, MPOU30MIET 3arpy3Ka U aKTUBHU3aAIMs TOro (paiiia, UMs KOTOPOTO
MPUBSI3aHO K ATOMY 00BeKTy. C OMOIIIBIO THUIIEPCCHIIIOK MOXKHO MepeaaBaTh YIIPaBIeHUE OT OJJHOTO
MOJIyJIS K IPYyTOMY, HallpuMep, Tociie BBOIa JAHHBIX — K MOJYJIIO pacuera, motom K b/ u T.x.

3ananmue

Pazpaborate 6a3zy manabix CAIIP, comepkamyio umHpOpManuio O Bajax MOHHUKAIOIIUX
nepeaay, KoTopas HeoOXOoAMMa JIJIsl aBTOMATHU3aIUU MPOSKTUPOBAHUS PEIYyKTOPA.

JlabopaTopHas padora 2

3amanue

Pazpaborate MomyneHbili BapuanT CAIIP mist pacuera Ha NPOMOIBHYH) YCTOWYHUBOCTH
KOJIOHHBI KOJBIIEBOW (DOPMBI CeueHUs, HATPYKEHHYIO OCEBOW CKUMaromiei cuioi. s pernenus
3aayn TpeOyeTcsl BOCIONIB30BAThCSA METOJIOM pacdeTra Ha OCHOBE KOd(h(UIIMEHTa CHIKEHUS
JIOTTYCKa€MOT'O HaIPSIKEHUSI.

MaremaTnyeckasi MojieJIb

B ocHOBY MeToia monoxeHo ucmoib3oBaHue Tabmuil B coorBerctBun co CHullll-23-81. B
TabuIe Ui 3aJaHHOTO MaTepHaia NPUBOJATCS 3HaYeHUS KO PHUIIMEHTa CHUKEHHUS JOIMYCKaeMOro
HaNpsHKEHUS IS pa3INUHBIX 3HaYeHUN THOKOCTH CTepikHs. BenmunHa ruOKOCTH 3a/1aeTcs C IIaroM
10 emunun. KoadduumenT cHkeHUs i THOKOCTH, 3HAYEHHWE KOTOPOW HAXOJUTCSA B TUAIa30HE
MEXTy ABYMS TaOJIMYHBIMH 3HAYCHUSIMHU, PACCUUTHIBAETCS MTPH TOMOIIY JIMHEHHON WHTEPIOIISIIHH.

3ajaya penraeTcsi METOJOM MOCIe0BaTeIbHBIX npuOImkenui (ureparmii). KosdoummeHt
CHIDKEHHSI JIOITyCKaeMOTO HaIpshKeHUs JISKUT B mipenenax 0 — 1.

1) B nepBom npubnmxenun 3anatorcs 3uauenuem | = 0,5.

2) BbruucisoT 1omyckaeMoe HanpshKeHHE YCTOHUMBOCTH Yepe3 JOMyCcKaeMoe HarpsuKeHUE
POYHOCTH:

[s], =] s]
3) 3Has HaIIPpsXKCHUE W HUCIIOJB3YsA 3aJaHHOC 3HAUCHUC 0CeBOM CHJIBI, MO>XHO BBIYHCJINTH

IUI0IIaAb CCUYCHUS.
P

[s],
4) OmnpenenuB IUIONIA/b, MOXXHO BBIYHCIIUTH pa3Mepbl CCUCHHsI, HAIIPUMED, TUAMETpP Kpyra

WM CTOPOHY KBaapata. J[ns KomibieBod (OpMBI CeUeHHs, KOTOPYH HUMEeT UWIUHAD, TIOMAIh
paccuuThIBaeTCs 1Mo hopMysie:

_pd’? 2
F=P% g g
4( )

OTKyaa HapyKHBIM THAMETP:
4F
“ \p @- k)

Benuunna K ecTh OTHOIIIEHHE BHYTPEHHETO IUAMETPa K HAPYKHOMY:



d
k = dg £1
" (3.5
5) [lanee BBIYMCISICTCS MOMEHT MHHUMAJIBbHBIA WHEPIMU cedeHus Imin. [[ns xonbieBoi
(GOpMBI ceueHUs:

pd4 4
| =T —n(l-k
min 64 ( )

6) Ternepb MOXHO OMPEICIUTh MUHUMAITBHBIN PaJIyC WHEPIIMU CEUCHUS:

i - I min
min F
HaHpI/IMep, 1L KOHBHCBOP'I (I)OpMBI CCUCHUA IJIA TOHKOCTCHHBIX OUJINHAPOB
HpI/I6J‘II/I3I/ITeJIBHO MOXXHO HpI/IHﬂTBI

7) Tlo W3BeCTHOMY paJnyCy WHEPIMH, 3aJaHHBIM 3HAUYCHHEM KOI(PQPHUIMCHTA MPUBEICHUSI
JUTMHBI CTEP)KHSI U €T0 JITUHE OMPeIeTIOT THOKOCTb.

:

Jl71s KOJIOHHBI, HAXOJAIICHCS HAa TBEPJIOM OCHOBAHHH 0€3 JOIMOJHUTENBHOTO 3aKpEeIICHUS
MO>KHO MPUHSATH CXEMY KOHCOJIH ¢ KO(PHUITUEHTOM IPUBEICHUS JITUHBI

m= 2.

8) Ilo Tabmuiie CHull myist BHIYMCICHHOW TMOKOCTH CTEPXKHS ONPEACISIOT KOAPPHUIIUCHT
CHIDKCHHS  JIOMycKaemoro HampspbkeHus. [Ipu  HEoOXOOUMOCTH  BBIMONHSIOT — JTUHEHHYIO
HHTEPIIOJSIIHIO.

9) CpaBHMBAIOT MOJy4YeHHOE 3Ha4YeHUEe Kod(duimeHTa ¢ KOdIPPHUIUECHTOM, MPUHSATHIM B
nyakTe 1. Ecnu pasnuna B 3Ha4eHHUSIX KOI(D(PHUIIMEHTOB MpeBbIaeT BeauuanHy 5%, mepexomsr Ko
BTOPOM UTEpaLUH.

Bo BTOpO#l HMTEpanuu MOBTOPSIIOT BCE ACHCTBUS, BBINOJHEHHBIE B NMEPBOW UTEpalvH, T.C.
nyHKTH 1 — 9. B mynkte 1 npu BeIOOpe HOBOTO 3Ha4YCHHS KOA(DPUIIMEHTA CHIDKEHHS JOITYCKAaeMOTO
HANPSDKEHUS. CJIeAyeT BOCIOJB30BAaThCS METOJOM IOJIOBUHHOTO JENEHUs. DTOT METOJ JaeT
HauCKopeliiee MpUOIIKEHNE K pe3ynbTary. B COOTBETCTBUU ¢ HUM HHTEpPBAll MEXKAY MPUHSATHIM
3HaueHueM Kod(h(dulMeHTa U MOTyYeHHBIM B pe3ylibTaTe pacuera Aenutcs momnoiam. [loatomy Bo
BTOPOM MPHUOJIMIKEHUH IPUHUMAIOT:

min

_J npun 1 +J mabn 1

J npun 2 2

[Ipy HeoOXOIMMOCTH BBIMOJHAIOT BTOPYIO, TpPeTbl0 M T.A. uTepauuu. Kputepuem
NPEKpaIEHUs] PacueTOB SIBISACTCA CHIDKEHHE PA3HULBI MEXAYy TMPUHATBIM M MOJyYEHHBIM
3HAYEHUSMU KOIPPUIIMEHTA CHUKESHHSI TOIYCKaeMOT0 HAMPSHKEHUS HIDKE BETMYUHBI 5%0:

D

x100% £ 5%

_ h npuH - J maébn
maén

B pemieHnn 10KHBI OBITH MOJTIYJIM BBOJIA, PACYCTOB, TAOJHUIIBI JAHHBIX U MOJTYJIb BbIBOJIA (TI€YATH)

JlabopaTopHas padora 3

[Ipu pazpabotke mapamerpuueckux wmojeneid CAD-mporpamMmbl JIOyCKaeT YCIOBHOE
BBIMIOJIHEHUE MapaMEeTPUUYECKUX KOMaHJ. DTO IMO3BOJISIET CO3[aBaTh MOJIEIH, KOTOPbIE HE TOJIBKO
U3MEHSIOT pa3Mepbl 00BEKTA, HO U €0 CTPYKTYPY.



Tpebyercst pa3paboTaTh MapaMeTpUUYECKYIO MOJENIb BEJOMOI0O IIKMBA IOHMKAIOLICH
KIMHOPEMEHHO mepeaayn (TONbKO OJMH BUJ) MO 3aJaHHOMY KPYTSIIEMYy MOMEHTY Ha BEIOMOM
mkuBe. Bo3MokHbl 3 BapuaHTa KOMIIOHOBKM IIKMBA. BapHaHT IIKMBA, KOrja JIHAMETP He
npeBbimaeT 300 MM, BapuanT ¢ auamerpoM oT 300 mo 500 MM, BapuaHT HIKMBA C JUAMETPOM
6ombmM, yem 500 mm. IlepBblit 1 BTOpO#l BapuaHThl OTJIMYAIOTCS YHCIOM OTBEPCTUH B IHCKE.
Tperuit BapuaHT oTau4aercs 400aBICHUEM HOBBIX 3JIEMEHTOB Ha YEPTEXKE.

Maremarndeckast Moaesib. KpyTsmmit MomeHT T — 3amaercst (MCXOHbIC TaHHBIE).

JnameTp 11 mocaaKy Ha Bajl PACCUUTHIBACTCS U3 YCIOBUS IPOYHOCTH:

16X _ 16X - 5537147
pit| 31415923040

JnameTp cTymuubl B Ba pa3a 00JblIe MOCAA0OYHOTO JUAMETPA.

d=3

JluameTp MIKKBa PACCUUTHIBACTCS 110 (hopMyJIe: D =65%/T

Juametp o6oma pemus Ha 40 MM MEHBIIIE THaMeTpa IITIKHUBA.

JlmaMeTp OTBEpPCTH B ITUCKE IKHUBA JOJDKEH OBITH TaKMM, 4TOOBI ocTaBaiock mo 10 Mm 1o
o0ona u crynuibl. Yucno oTBepcTuii 3aBUCUT OT nuameTpa mkuBa: 10 300 MM — UX JOMKHO OBITH 5,
10 500 MM — nomwkHO ObITH 4. Ecnin auametp mkuBa npesbimaer 500 MM, TO IUCK C OTBEPCTUAMHU
3aMEHSETCS Ha CIIUIBI B KOTUYECTBE 6 IIT.

PazpaboTaB Mozienb, IpOBEphTE €€ IS TPeX 3HAUCHUI KPYyTAILIero MOMEHTA!

T=64HM, T=240HM u T = 500 Hwm.

B xagectBe Merommueckoil momomu Ha puc. 2.18 mpuBOAATCS TEPEMEHHBIE M BBIPAKCHUS
JUTS pacdeTa MX 3HAYCHUH, a TakKe BO3MOXKHBII HA0Op MapaMeTpUIeCKHX KOMaHI.

#269.
8220

LR

[To pe3synbpraTam napameTpuyeCKOro MOJEIIMPOBAHUS CIEIIANTE BBIBOIBI.

JladbopaTopHas pa6otra 4. CAE-nporpaMmMbl aBTOMATH3AIMH NPOEKTHPOBAHUS

Monaynas Drive mnporpammuoro kommiekca APM  WinMachine mnpennasnauen s
IPOCKTUPOBAHUS OJHO- MU MHOTOCTYIEHYAThIX MEXaHHUYECKHX mepenad. Ha OCHOBE MHHUMAJIBHO
HEOOX0IMMOr0 HabOpa MCXOMHBIX JAHHBIX, OH BBIMOJHACT BCE HEOOXOAMMBIC PACUCTBI M CTPOMT
COOpPOYHBII YePTEK TMepeIadH.

Moyab HHTETPUPOBAH C APYTMMH MOAYJISIMA CHCTEMBI, YTO MO3BOJIACT I MOJYYEHHOTO
NPOCKTA BBIMOJHATh JIOTIOJIHUTENIbHBIE pacyeTbl. [lomydeHnHsle Drive pesynbraThl CiyXkat



UCXOAHBIMU JAHHBIMU JUISI TIPOEKTUPOBAHUS BaJIOB, MOJIIUIIHUKOB, 3y0uaThix kojec. Kpome Toro,
YepTeKU MOJTYUYCHHBIX JeTaneld U cOOpOUYHBIN YepTex 3arpyxarorcs B rpadudeckuii Mmoxyns APM
Graph, KOTOpBIii TO3BOJISIET PEAAKTUPOBATD, paclievaThiBaTh, @ TAKXKE MepeIaBaTh PUCYHOK B JAPYTHE
CAD-mporpammsl.

3agaHue THIIA pacyeTa MPOU3BOAUTCS BEIOOPOM KOMaH/ Ikl IIaBHOIO MeHI0 Tun pacuera —
[IpoexTrpoOBOUYHBII

3ananne KMHeMaTH4YeCKoil cxeMbl. [Iporpamma ucnonb3yer rpadudeckuii criocod 3aaaHus
cxeMbl mepenaud. [lJis 3TOro NMPUMEHSETCS] BCTPOCHHBIA IpadUdyecKuil pelakTop ¢ MUHUMAIbHO
HEOOXOUMBIM HabopoM rpaduueckux komann. VMcmomnb3ys komaHay riaBHOro MeHio BceraBka —
Ban — Topu30HTambHBIA WM COOTBETCTBYIOIIYIO KHOIIKY KHOIIOYHOIO MEHIO, BBIYEPUYHMBAEM
BXOJTHOM BaJl MPUBOJA.

3axaHue:. BBIOJHUTH IPOESKT MOHIKAIOIIECH TIepeIayy ¢ ABYMS CTYIECHSAMU:

1) koHn4ecKoi 3y0uaToi;

2) K0C03y0OH IHITHHAPHUECKOM.

Yacrora BpalieHus BIX0AHOro Bana - 105 06/MuH;

O61mee nepenatogHoe uucio — 14.2.

Bpamaromuii MomeHT Ha Beixoze — 800 Hwm.

Pecypc — 8500 gacos.

Kpurepnu onenku

Kpurepuii MmakcumanbHOU onieHkH 12 6aos:

BriOpana nambomnee moaxojsiias maremaruueckas Mojenb. [IpemmoxkeH HamOomee
ONTHMAJILHBIN aJITOPUTM ee¢ pemnieHus. Pa3paboraHa W peanw3oBaHa CXeMa PEIICHHUS.
Pa3zpaborana KoMIblOTEepHAsi peayin3aius MOCTPOCHHOTO penieHus. [IpoBeaeHa oTnaaka u
TecTupoBanue. [IpoBelneHbl WHCCIEIOBaHHUS C HCIONB30BaHUEM Mojenu. l[lomyueHs
pe3ynbTarhl. PacdeTsl BBITIOJHEHBI 0€3 OMMOOK ¢ MUHUMAJIBHOW MOTpenTHOCThI0. Cremanbl
NPaBUIILHBIC BBIBOJIBI.

Kpurepuit MuHMMAaTbHOM OlIEHKH 6 6aJIIOB:

BriOpana He camas MOAXOAAIIasi MaTeMaTHueckas Mojeib. [IpemioxkeH He cOBCeM
ONTUMAJIBHBIN aJrOpuTM €€ pemieHus. Pa3paboTaHa W pealnM3oBaHa CXEMa pPEIICHHS C
MOMOIIBI0  TIpernojiaBarensi. Pa3paboTaHa KOMIIBIOTEpHAs peaiu3alusi MOCTPOSHHOTO
pemieansi. He mpoBeneHa otrnaaka W TecTUpoBaHue. [IpoBenmeH HE BeCh KOMIUICKC
UCCIICZIOBAaHUH C MCIIONIb30BaHUEM Mojenu. [lomydeHsl pe3ynbrarhl. PacdeTsl BBITOTHEHBI
0e3 omnOOK ¢ HEKOTOPOH MOTPeHOCThI0. CIIeNanbl, B IIeJIOM, PABUIILHBIE BHIBOJIBI.

Kpurepnii Hey10BIETBOPUTEIBHON OLICHKH.
Ecin xorss Obl oAHO u3 TpeOOBaHUI KpUTEpUS MUHUMAIBHOM OIIEHKH HE
yIIOBJIETBOPSETCS, pabOTa HE 3aCYUTHIBACTCS U TPEOYETCsl UCTIPABICHNE OLIHOOK.
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