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IMacnopT ¢oHaa OLIEHOYHBIX CPEACTB
1o aucuuiuivee (Moayiao) MaremaTuyeckoe ¥ HIMUTALIMOHHOE MO/IeTHPOBaHUE

K Kon TpeGoBanus K
OHTPOJIUPYEM . Haumenosanue
Ne|mie  pasmens KOHTPOJIUPYEMOM YPOBHIO YCBOCHHA | o ooneoro
(Temb1) KOMITETEHIINH KOMITETEHIINH cpencTsa
(wnu ee yacTH)
6 cemecmp
1 | 1. OcnoBabie | OIIK-1 Cmnocoben | OIIK-1.1  3narp | 3HaTh: ocHOBHBIE | [IpakTHueckue
TTOHSITHS MIPUMEHSATD OCHOBBI SKOHOMHYECKUE U | 3aHATHS
TEOpUHn €CTECTBEHHOHAYY | JUCKPETHOM COLIMAJILHO
MOJICIMPOBAHU | HBIE U | MATEMAaTHKH, 3HA4YUMBbIE
. OOIIENH)KEHEPHBI | MATEMATHYECKOTO | MPOOJIeMBI u
Maremaruueck | € 3HaHUsI, METOJbl | aHANN3A, MPOLIECCHI,
oe MaTeMaTHU4ECKOro | JIMHEHHOU MIPUHLUIIBI u
MOJICJIMPOBAHU | aHAIM3a U | anreOpsl U | MOJIOKEHUS
e. MOJIETTUPOBAHUS, | TEOMETPUH, €CTECTBEHHOHAYY
2 |2 OCHOBBI | TEOPETHYECKOTO U | TEOPUU HBIX 3aKOHOB, | [IpakTuueckue
YUCJICHHOTO SKCIIEPUMEHTAJIbH | BEPOATHOCTEH U | CIIOCOOBI cOopa M | 3aHATHSA
aHaim3a U | Oro UCCIEAOBaHUs | MATEMAaTUYECKOW | aHaIM3a
METO/IbI B CTaTUCTHUKH, HCXOHBIX
CTATHCTUYECKO | MPO(EeCcCHOHATBLHO | METOJIOB JTAHHBIX,
TO W NeATEeIbHOCTH ONTHUMU3ALIHH, METOJIUKY
mozemupoBanu | OIIK-2 CnocoGeH | 4nuCIeHHBIX CHCTEMHOTO
s [IOHUMATh METO/IOB, aHaJM3a u
3 3. Mogenn | IPAHIIUIIBL MaTEeMaTU4ECKOro | MaTeMaTU4eCKUl HpaKTI/I‘{eCKI/Ie
TECOpUU pa6OTI>I 1 AMHUTAIIMOHHOIO | amrapar, 3aHATUSA
OIITUMAJILHOTO COBPCMCHHBIX MOJCIMPOBAHUA , HCIOJIb3yCMBIC B CamMocTosTeib
yIpaBiIeHUs WH(POPMAIIMOHHBI | BEIYUCIUTEIBHON | TEOPUU Hasi paboTta
7 cemecmp X TEXHOJOTUHU U TEXHUKU JUTSL | MOACJIUPOBAHUSA,
1 | 4. MIPOrPaMMHBIX TEOPETUYECKOTO U | OCHOBHBIE
TeopeTtuueckue | CPEACTB, B TOM SKCIEPUMEHTANIbH | MOAXOMAbI
OCHOBBI qucie Or'0 UCCJIEIOBaHMs | UMUTAIMOHHOTO
HMUTALIUOHHOT | OTCYCCTBCHHOI'O B MOJCINPOBAHUA U
0 MPOM3BOJICTBA, U | MPO(ECCHOHATILHO | CIIOCOOBI
MOJCIIUPOBAHU HUCIIOJIB30BaATh UX )74 ACATCIIBHOCTHU HUCCIICAOBAaHUA u HpaKTI/I‘IGCKI/Ie
o MpY PEUICHUN OIIK-1.2 VYwMeer | aHamm3a 3AHSTHUS
[IporpammMubie | 33134 pewmars MIOCTPOEHHOMU
CUCTEMBI npodeccroHanbHO | CTaHIAPTHHIE MOJIETIH.
UMHUTALNMOHHOT | ¥ J€ATEILHOCTH npodeccuoHanbH | YMeTh:
0 OIIK-6 Cnocoben | pie  3amaun ¢ | popMaau3oBaTh
MOJZIETTUpOBaHK | AHAIM3UPOBATH U | IPUMCHEHHEM MPEeIMETHYIO
q. pa3pabaThiBaTh €CTEeCTBEHHOHAy4 | 00J1acTh
2 |5, OpPTaHM3AIMOHHO- | HBIX U | IPUKJIaTHOM
KommbioTepra | TSXHHYCCKHE W | OOMICHH)KCHEPHBI | 3a7avH,
4 peamnsaiys | OKOHOMHYECKHE | X  3HAHMH, 00 | CTPyKTYpHPOBATH TlpakTnyeckue
MMUTAIMOHHEl | TPOLECCHI OCHOBaX KOMIOHEHTBI 3aHsTIA
X Moenel u C | BBIYUCIUTEIBHOU | UCCIIETyEeMOM
UX CTPYKTypa. | IIPUMECHEHHEM TEXHUKHU, METOJIOB | CHCTEMBHI,
3 |6. METOJIOB MaTEeMaTHYeCKOTrO | MPUMEHSTh TIpaKTHaeCcKHe
MareMaTtnueck | CHCTEMHOTO aHaam3a, YUCJICHHBIC 7 O
He OCHOBBI | @HAIIHM3a JTUHEHHOMN CTaTHUCTUYECKUE CaMOCTOSTENb
MMUTALMOHHOT H | anre0pet H | MCTOZBI Has paboTa
MaTeMaTH4YeCKOTr0




MOACIIMPOBAHUA




o
MOJIETTUPOBAHU
s

8 cemecmp

1 |7.
HUccnenosanue
UMHUTAITMOHHON
MOJCIIN u
MIPUHSATHE
pelLIeHHI

2
8.
MaremaTudeck
oe H
MMHTAILMOHHOE
MOJIETTUPOBAHU
e CJIOJKHBIX
CHCTEM

T€OMETPUH,
JIMCKPETHOMN
MaTEMAaTHKH,
TEOpUHU
BEPOSTHOCTEN M
MaTeMaTHIeCKOM
CTaTUCTHKH,
METOJIOB
ONTUMM3ALINHN, H
YHCIICHHOTIO,
MaTeMaTHYEeCKOTO
M UMHTAILMOHHOIO
MOJEIUPOBAHUS
OIIK-1.3 Bnaneer
HaBBIKAMH
TEOPETUUECKOTO U
SKCIEPUMEHTAJIbH
OI'0 HCCJICIOBAHUS
00BEKTOB
poheCCHOHATLHO
U NesATeIbHOCTH
OIIK-2.1  3maer

COBpPEMEHHBIE
nH(pOpMaLMOHHbIE
TEXHOJIOTHH u
MIPOrpaMMHBbIE

CpenacTBa, B TOM
YHCIIC
OTEYECTBEHHOI'O
MIPOU3BOJICTBA TIPU
peuieHuu  3agad
poheCCHOHATBEHO
U 1esATeIbHOCTH
OIIK-2.2  VYmeer

BBIOMpAThH
COBpPEMEHHBIC
UH(OpPMaIMOHHBIE
TEXHOJIOTHH "
pOrpaMMHEIE

CpPEACTBA, B TOM
qHCIe
OTEYECCTBEHHOTO
MIPOU3BOJICTBA MTPU
peleHnn  3a1a4
npodeccroHanbHO
1 JIeITEIbHOCTH
OIIK-2.3 Bnaneer
HaBBIKAMH
MIPUMEHEHUS
COBPEMEHHBIX
MH(OPMALIMOHHBI
X TEXHOJIOTUM U
MPOrpaMMHBIX
CpPeAcTB, B TOM

MaTEeMaTHUECKOTO
MO/JIETTUPOBAHMS,
JTUCKPETHO-
COOBITUHMHBIH,
CHCTEMHO-
NUHAMHYECKUN U
areHTHBIN
MOIXO/IBI
HMUTAIIOHHOTO
MOJICIUPOBAHUS,
HCII0Ib30BaTh
COBPEMEHHBIC
CpeacTBa CHCTEM
KOMITBIOTEPHOM
MaTeMaTHKU u
IMaKEeTOB
nporpamm TS
CO3aHus
WMUTAIMOHHBIX
MoJenen pu
peuieHun
TIPUKJIIATHBIX
3aja4
€CTECTBCHHO-
Hay4HOTO
HampaBJieHUssT |
COLMAILHO-
SKOHOMMYCSCKOTO
3HAYCHUS.
Bmaners:
HaBBIKAMH
MMOCTPOCHUS
MaTeMaTUYECKOM
W IMHUTAITHOHHOM
MOJICIH,
METOJaMU
HUCCICAOBAHUS U
OIICHKH
MOJy4YEHHOMN
MOJICIIH i
crocobamu
aHanm3a
pe3yabTaToOB
peleHni pu
W3Yy4YEHUU
COLIMAILHOTIO,
9KOHOMHYECKOTO,
€CTECTBCHHOTI'O
00BeKTa,
rpoiiecca HWIH
SIBIICHUS.

JlaGopaTopHnbie
3aHATUA
TectupoBanue

JlaboparopHsbie
3aHATHUSL
Kontponbhas
pabota
OK3aMeH




qyuclie
OTEYECTBEHHOT' O
MIPOU3BOCTBA,
pu peLeHnn
3a1a4
npo¢eCcCHOHATBHO
¥ IeITebHOCTHU
OIIK-6.1  3nartb
OCHOBBI  TE€OPUHU
CUCTEM u
CHUCTEMHOT'0
aHaiu3a,
YUCJIEHHBIX
METOJIOB,
MaTeMaTH4eCKOTrO
U UMHUTAIMOHHOTO
MOJEIUPOBAHUS
OIIK-6.2 VYwmeer
MIPUMEHSATH
METO/IbI
MaTeMaTHYECKOTO
U UMHUTAIMOHHOTO
MOJEJIMPOBAHUS
JUTS
aBTOMaTHU3alu1
3a/a4  TPUHATHUS
peuleHui, aHaiusa
MH(OPMALIOHHBI
X MOTOKOB,
pacueta
SKOHOMHUYECKOU
3¢ (HEeKTHBHOCTH U
HaJIEKHOCTH
MH(OPMALIMOHHBI
X CUCTEM

OIIK-6.3 Bnaneer
HaBbIKAMU
MIPOBEACHUS
WHKEHEPHBIX
pacyeToB
OCHOBHBIX
IoKa3aTesen
pe3yJIbTaTUBHOCTHU
CO3JaHus u
MIPUMEHEHUS
MH(OPMALIOHHBI
X CUCTEM.




MuHHCTEpCTBO HAyKH U BhIciero oOpa3oBanusi Poccuiickoit deneparyu
denepanbHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEeXKIeHHE BhICIIEr0 00pa30BaHUs
«CEBEPO-BOCTOYHBIN ®EJEPAJILHBI YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texuuueckuit unctutyT ($pmman) Pr'AOY BO «CBDY» B r. Hepronrpu

KA®EJIPA MATEMATHUKU 1 UTHOOPMATUKU
CamocrosiTesibHasi padoTa

6 cemecTp
Tema: CucteMbl KOMIBIOTEPHON MaTEMaTUKU
COHIEPXXAHUE
BBenenue B cuctemMbl KOMIIBIOTEpHON MaTeMaTHKU. MIcTopuueckas crpaBka.
1. Teoperuueckas 4yacTh
1.1. HuctpymenTsl nakera [louck permeHus Ajist MOASIUPOBAHMS 33]]a4 TEOPUHU
ONTUMAaJBHOTO yrpaBiieHus: B cucteme Excel
1.2. O0630p BCTpOEHHBIX (PYHKIIUI JIJIs1 YUCICHHOTO MOJICTHPOBAHUS B CHCTEME
MathCad
2. Ilpaktuueckas 4yactb
2.1. Tlpumep monenupoBaHus 3a1a4u B cucteme Excel
2.2. Tlpumep monenupoBaHus 3a1au B cucreme MathCad
3akiaoueHue
7 cemecTp
Tema
Tewma: [Ipuknagaeie 3a1a41 MATEMAaTHUYECKOTO M HMUTAIIMOHHOTO MOJICTTUPOBAHUS
Bapuantsl 3aganuii
1. MaremaTtuueckue ¥  HUMUTAIMOHHBIE MojAeNu 00pabOTKKM  3ampoCcOB  ammapaTHO-
MIPOTPaMMHBIMHU yCTPOHCTBAMH
2. MareMaTtndyeckue U UMUTAIIMOHHBIE MOJIETH pa0OThI CUCTEM CBSI3U
3. MaremaTudyeckue 1 UMHUTAIIMOHHBIE MOJIEIH TPAHCIIOPTHBIX TTEPEBO30K
4. MareMatuyeckre U UMUTALMOHHBIE MOEIIH IPEIOCTABICHUS yCIIyT
5. Maremaruueckrue 1 UMUTAIMOHHBIE MOJEJIH MPOU3BOACTBA U3AEITUN
6. MaremaTudeckre 1 UMUTAIIMOHHBIC MOJIEITH OU3HEC-TIPOIIECCOB
7. MaremaTuueckre 1 IMUTAllMOHHbBIE MOJENN (GYHKIIMOHUPOBAHUS MIPETPUITHS
8. MaremaTuueckre 1 HMUTAITMOHHBIC MOJIEIIN TIPOIIECCOB YIPABJICHHS IIEPCOHATIOM
9. MaremaTudeckre 1 UMUTALIMOHHBIE MOJICITH MIPOIECCOB JOKYMEHTOO00pOTa B OpraHu3aluu
10. Marematuueckue 1 UMUTAIIMOHHbBIE MOJENN B T€OMH(POPMAITMOHHBIX CUCTEMAaX
COEPXAHUE
Beenenue
1. Onucanue peaAMETHOM 00J1aCTH MOIETTH
2. [Tpumep monenupoBaHusi 0OBEKTOB M MPOIIECCOB MPEIMETHON 00J1aCTH
3akiroueHue

Kputepun onenkn:

Ne | Kpurepnit 36 | 26| 16|00

1 AKTyanbHOCTb:

KOHKPETHOCTh U IOCTH>KUMOCTD LIeJIeH U 3a1ad;

COOTBETCTBUE pa3pabOTKK COBPEMEHHBIM MOJIX0/IaM K paccMaTpUBaeMOi
npoOieme;

COOTBETCTBUE LI€JIEH U 3a]1a4 0’KUJAEMBIM Pe3yJIbTaTaMm;

YETKOCTh (DOPMYITHPOBKHU OKHUAAEMBIX PE3YIbTAaTOB

2 ConeprkaHue TEOPETUUECKOI0 MaTepuraa:
COOTBETCTBUE COJIEPKAHUS 3asIBJICHHOM TEME;
OTCYTCTBHUE B TEKCTE OTCTYIUIEHUH OT TEMBI;




JIOTUYHOCTb U MOCJIEA0BATEIBHOCTD B U3JI0KEHUN MaTepHaa;
CIOCOOHOCTH K paboTe ¢ IUTepaTypHbIMU UCTOYHUKAaMU, IHTepHET-
pecypcaMu, CIPaBOYHON M SHUMKIONEAUYECKOUN JTUTEPATy POt

3 | ConmepxkaHue NPAaKTUUECKON YaCTH:

CIOCOOHOCTH K aHAIHM3y U 00001IeHII0 HHGOPMAITMOHHOTO MaTepraa;
CIOCOOHOCTH K MPOBEJCHHUIO PACYETOB, COTTIACHO 3a/1aHUIO;
WCTIOJIh30BaHNE KOMITBIOTEPHBIX MPOTPAaMM TP BBHITIOJTHEHUH 3a/1aHUS;
aHaJIN3 TOJTYYEHHBIX PACUETHBIX XapaKTEPUCTUK, 0OOCHOBAHHOCTh
BBIBOJIOB

4 | Odbopmnenune

NPaBUILHOCTH OhOpMIICHHS (HAIMYHE BCEX CTPYKTYPHBIX YacTeH,
CTPYKTYpHasl YIIOPSIOYCHHOCTh, CCBUIKH Ha JINTEPaTypy, IIUTATHI,
TaOJUIBI, PUCYHKH U T.11.);

COOTBETCTBUE OPOPMIICHUSI ITPaBUIIaM KOMITBIOTEPHOT'O Ha0Opa TeKcTa
(cobmrotenne oobema, mpudToB, MHTEPBAIOB, BEIPABHUBAHMS TEKCTA HA
CTpaHUIIax, HyMepays CTPaHUI U T.JI.);

aKKypaTHOCTh 0(hopMIIeHHs (OTCYTCTBHE

MoMapoK, paboTta copoiIopoBaHa u T.1.);

5 3amura

BJIaJICHHE MATEPHAIIOM;

MIPABIIIBHOCTH OTBETOB HA 33/IaHHBIC BOIIPOCHI,;
CITOCOOHOCTD K U3JI0KEHHUIO COOCTBEHHBIX MBICIIEH.

UuToro 150

CooTBeTcTBHE KpUTEPHUIO: HanboJiee OJIHO— 3 6alia; T0CTaTOYHO MOJHO — 2 0ajuia; YacTUYHO — 1
0asut; He cooTBeTCTBYET — () OaJIIOB.




MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
denepanbHOE TOCYJApCTBEHHOE aBTOHOMHOE 00pa30BaTEeNIbHOE YUPEXKIeHHE BhICIIIEr0 00pa30BaHUs
«CEBEPO-BOCTOYHBIN ®EJEPAJILHBII YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texuuueckuit unctutyT (punuan) PIrAOY BO «CBOY» B r. Hepronrpu

KA®EJIPA MATEMATUKHN U UTHOOPMATUKIA
KonTpoabnas padora
8 cemecTp
Tema «MaremaTnueckoe U UIMUTALIMOHHOE MOJIETTUPOBAHUE CIIOKHBIX CUCTEM
Temaruka 3aganuii

BoimonmuuTte  pazpaboTKy  MOJeNd  UMHUTHpYIOHIeH  paboTy  MHPOPMAIMOHHON  CHCTEMBI
(BBIYHMCIIMTENBHBIN EHTP, UHPOPMALMOHHO-CIIPABOYHAsI CHCTeMa M T.M.). B cucremy mocrtymaior
3a8BKH (3alpoChl) U TPEOYIOT BBIMOJIHEHUSI HECKOJIBKUX omneparuii oopadboTku. O6paboTKa Kaxaou
3asBKH TpeOyeT (PMHAHCOBBIX 3aTpaT M MPUHOCUT MPHObUTE. TpedyeTcs Mmpu BBHIIOTHEHUHU 3aaHUS
pPELINTh CIENYIOLINE 3a/1a4u:

1. Pa3pabotars Moaens, uMuTHpYIoLyto padory UC B TeyeHne ogHOTO yaca.

2. Cozpars 3D aHMMaLMO MOJEIUPYEMOTO MTpoIecca.

3. PaccuuTaTh OCHOBHBIE TOKa3aTelud pabOTHl MOIECIUPYEMOH CHUCTEMBI U OPraHU30BaTh HX
coxpanenue B ¢aitie MS EXCEL:

* Cpennee BpeMs MpeObIBaHUS 3a5BOK B CICTEME
» Cpennee BpeMs peObIBaHUS 3a5BOK B OUEpEIU
* CpenHee BpeMst 00CITy>KUBaHUS 3aIBOK

4. OnpenenuTth MoKa3zaTeIn IKOHOMUUECKOU A(h(PEKTUBHOCTH MOICTUPYEMON CUCTEMBI.

5. OmpenenuTh ONTUMAIBHOE KOJMYECTBO PECYpCcOB, YTOOBI JJMHA OYepeld HE IMpeBbIIaia
JIOIyCTUMOE 3HaYeHHE (ONTUMU3ALMOHHBIN IKCIIEPUMEHT).

6. Hactpoutb rpadudeckuii MoJenu — MaHeIh 3alycKa JOJDKHA COJEpKaTh WH(OPMAIHIO O
Ha3BaHMM MOJENM U ee pa3pabOTuuKe, FJIEMEHTHI AJisl YCTAHOBKM HAYyalbHBIX 3HAUECHUU
pabotbl Monenu (mpu HeoOxoauMocTh). HacTpouTh HaBUramuio MO MPE3CHTALMH MOCTH
(Logic, 3D, Statistica u ap.)

BapuanTsbl 3a1anuii

1. Ha Beruncnurensubiii nentp (BLl), umeromuii 1se 9BM, noctynaroT 1Ba moToka 3ajaad.
3agauu TUma A mocTynaroT npumepHo ¢ uHTepBaioM 40+10 mMunyT, 3agaun thMna B — npumepHo
gepe3 30420 munyt. OOpaboTka Kaxaou 3amaun Ha DBM cOCTOMT W3 JIBYX ATamoB: KOHTPOJb
JTAHHBIX W HEMOCPEICTBEHHO pelleHue. B xone KOHTposisi oOHapyXHMBAIOTCS OUIMOKH B JaHHBIX
npuMepHoO Uit 5% 3amad; mpu OOHapy)KEHUHM OMMOKH 3amada He pemaeTcs. KOoHTpoib 3aHMMaeT
POBHO 2 MUHYTHI. Pemienne ognoi 3amaun tiuna A 3anumaet 20+10 MunyT, Tuna B — 25+5 MuHyT.

[Mpumepno nmns 60% Bcex 3amad, pemaembix Ha BILI, TpeOyercs mepemada pe3ylibTaToB
3aKa3zyuKaM yepe3 amnmapaTrypy nepenaud NaHHbIX. [ 3amay, KOTOpble HE OBLIM pElleHbl H3-3a
omnOOK, repenada pe3ynbTaToB He TpeOyercs. [leiicTBus, CBsi3aHHBIE ¢ TepeAayeii, 3aHUMAIOT
poBHO 5 MmunyT. Ha BIl nmeercst oMH KOMILIEKT anmnapaTyphbl epeaadyn JaHHbIX.

[Tnara 3aka3uuka B ciy4yae, €CiM B 3a7a4ye Obuia oOHapyskeHa ommnoka, cocrasisier 10 neH. en.
[Inara 3a pemenne ogHou 3amaun tana A — 30 geH. en., 3amaun tuna B — 40 gen. ex. Iliara 3a
neperady pe3yiabTaToB Yepes3 almaparypy Nepeiadu JaHHbIX COCTaBIAET 15 neH. en.

TpeOyetrcs paspaborate Mozenb, UMHTHpYIOITylo padotry BI[ B Teuenme 240 dacos.
[IpenycMoTpeTh MOACUYET MO PEHIEHHBIX M HEPEMIEHHBIX 3a/au KaXJIOTO THIA, a TAKKe OOIIHiA
pa3Mep BBIPYUYKH, IOJYYEHHOW OT PELICHUS 3a1a4.

2. [InacTMaccoBble U3/eNns, BbIITyCKaeMbI€ IBYMs LIEXaMH, TOCTYMAIOT JJIsl IPOBEPKHU K
TpeM KoHTpoJiepam. Mznenus u3 1-ro nexa (u3menus A) MOCTYNMAOT B CPEAHEM uepe3 Kaxkible S5+2
MUHYTHI, u3Aenuss u3 2-ro uexa (uzgenus B) — mpumepHo uepe3 kaxable 7 MUHYT. KOHTpoib
Ka)KJIOTO U3/EJIUS 3aKJIF0UAeTCs B BBIIIOJHEHUH JIBYX U3MEPEHUMN, KaXKI0€ U3 KOTOPHIX 3aHUMAeT 4+2
MUHYTBI; TPH KaKIOM U3MepeHuH Opak oOHapyxwuBaercs y 3% wusgenuil. Eciam  Opak
oOHapy>KMBaeTCs MPH TIEPBOM M3MEPEHHH, TO BTOPOE M3MEpPEHHE He BBINOIHsETCs. [locie KoHTpos
TOJIHBIE U3JIEHUS MOJA0TCS HAa YIIAKOBOYHYIO MAIIMHY. YTaKOBKA OJJHOTO M3/IENHUs TUIIA A 3aHUMAET
poBHO 3 MuUHYTHI, TUNIa B — oT 3 10 5 MuHyT. bpakoBaHHbIE U3€IUs HANIPABIISIIOTCS HA YCTAHOBKY
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Ui “3MeJbueHUs. V3MenpueHne OXHOro OpakOBAaHHOTO H3JENUs 3aHMMaeT oT 1 a0 4 MHHYT
(HE3aBHCUMO OT THIIA H3CIIHS ).

Brimmyck romHoro mznenus tuna A MpUHOCUT NPHOBUTH B pa3mepe 6 n.e., u3aenus tuma B — 8
1.e. Beimyck OpakoBaHHOTO M3enus (JF000T0 THITA) IPUHOCHUT yOBITOK B 3 1.€.

Tpebyercs pa3paboTaTh MOAETh, HMMUTHPYIOIIYIO pa0OTy ydacTKa KOHTPOJS M YHaKOBKH B
teuenue 10 gacos. [IpeaycMoTpeTh MOACYET AOJIM TOTHBIX U OPAKOBAHHBIX M3JIEJIUN KAXKIOTO BUA,
a TakKe 00uIel mpruobLIH.

3. B pemoHTHy0 ciayxOy TNpeanpusTHs MOCTYHNAIOT WHCTPYMEHTBHI JJs HalaJKH.
WuTepBanbl MeXay MOMEHTaMH MOCTYIIJIEHUS] HHCTPYMEHTOB cOCTaBIISIIOT OT 10 10 20 MUHYT.

CHayasla BCE HHCTPYMEHTBI C PaBHOW BEPOSATHOCTHIO IOCTYNAIOT K OJHOMY H3 Tpex
Hataq4uKoB. Hamaquuk BBIMONHAET UX MEJKYIO HaJaAKy U (MIPU HEOOXOAMMOCTH) MOJTHYIO HANAAKY.
Mernkas Hanajka TpedyeTcs Uit BceX HHCTPYMEHTOB U 3aHMMaeT poBHO 10 MunyT. [lonHas Hamagka
Tpedyetcs npumepHo 11 60% UHCTpYMEHTOB; oHa 3aHuMaeT ot 20 10 40 MUHYT.

Jlyig BceX MHCTPYMEHTOB TpeOyeTcsl MpOoBEpKa Ha CTEHJAE aBTOMAaTUYECKOro KOHTpouis. [l
MHCTPYMEHTOB, JUIsl KOTOPBIX BBIMOJHSJIACH TOJBKO MEJKas HaJlaJKa, Takas MpoBepKa 3aHUMAaeT OT 5
10 10 munyT. J{715 HHCTPYMEHTOB, JUIsl KOTOPBIX BBINOJIHAJIACH IIOJHAS HAJIAKa, IPOBEPKA 3aHUMAET
15 MuHyT.

3aTpaThl, CBSI3aHHbIE C MEJIKOW HaJIaJKOH MHCTPYMEHTA, COCTABJIAIOT 3 JIEH. €1., 3aTpaThl Ha
MOJIHYIO HAJIAJKy — 8 JIeH. €., Ha IPOBEPKY Ha CTEHAE — 5 JeH. e]I.

Tpebyetcs pa3paboTaTh MOIEIb, UMUTHPYIOLIYIO pabOTy PEMOHTHOM ciyxObl B Teuerue 100
yacoB. [Iporpamma J0mKHA BBIUUCIATH: JOJII0 HHCTPYMEHTOB, JUIsl KOTOPBIX MOTPeOOBaiach TOJIBKO
MeJKas HajaJKa; JOJI0 HHCTPYMEHTOB, JJS KOTOPHIX MOTpeOoBaslach MOJNHAs Halagka; oOriue
3aTpaThl Ha HAJAJKy BCEX HHCTPYMEHTOB.

4. WU3nenusi, BbIIyCKaeMble B JIByX IeXaX, MOCTYHNAlOT K OJAHOMY M3 TpeX KOHTPOJIEPOB.
WuTepBan BpeMeHH MEXAy NOCTYIUIEHUAMHU U3Jeaui u3 uexa 1 cocrapnser 20+5 MUHYT, U3 LIexa 2 —
15+5 munyT. KOHTpONb KaXXAOro M3AENusi COCTOMT B BBINOJHEHHMU JABYX OIEpaluil: mnepas
oreparys 3aHUMaeT oT 3 10 7 MUHYT, BTOpast — OoT 8 10 12 MuHyT. [Ipy BBINOJHEHUM Kaxa0H U3
onepauuii npumepHo st 2% wuznenuit oOHapyskuBaeTcs Opak. Ecnmu Opak oOHapyxuBaeTcss mpu
BBITIOJTHEHUH [IEPBOM OTlepaIiiii KOHTPOJIsl, TO BTOpasi Onepalysi He BbIIOIHIETCS.

Ilocrie KOHTpOJS TOJHBIE U3JENNSA MOJAIOTCS Ha YNAKOBOYHYIO MAlllMHY, BBIIOJIHSIOIIYIO
YIAKOBKY M MAapKHUPOBKY W3J€IMHA. YNakoBKa OJHOTO M3AEIUS 3aHUMAeT POBHO S5 MHHYT.
Hanecenne MapKuUpoOBKM Ha U3JEJHE, NIOCTYIUBLIEE U3 LeXa |, 3aHUMAET POBHO 2,5 MUHYTHI, AJIs
W3Aeus 13 1exa 2 — poBHO 1,5 MUHYTHI.

Kaxnoe rogHoe uzaenue, BHIMYIIEHHOE 1IEXOM 1, MPUHOCUT NPHOBUTH B pa3mepe 4 AeH. €.,
OpakoBaHHOE — YOBITOK 1 JieH. el1. BhIlTyck TofgHOro u3Aeiaus LEeXoM 2 MPUHOCHUT NpUOBLIL B 2,5
TIeH. 1., BBIITYCK OpaKOBaHHOTO M3/eHs — YOBITOK B 1,5 neH. e.

Tpebyercs pa3paboTaTh MOAEIb, UMUTUPYIOLIYIO pabOTy y4yacTKa KOHTPOJS U YINAaKOBKHU B
teyeHue 48 vacos. [IpenycMoTpeTs MOACUET 10U TOAHBIX U 3a0paKOBaHHBIX M3JENUN (OTAETBHO
TUTS. U3MICTTHIA M3 KaXI0TO 1eXa), a TAKKe 00IIel MpuObLIH.

5. B undopmammonHo-crpaBounyo cuctemy (MCC) mocrymator 3ampockl. MHTepBasbl
MEXKy 3alpOoCaMU COCTABIIAIOT OT 5 110 15 cexyHa.

3anpockl MOCTYNaOT Ha OJMH U3 ABYX KOMIbIOTEepOB, oOciyxuBatoumx UCC. J{ns kaxmoro
3ampoca BBINOJHAETCS OJIHA WIM JBE OIlepallyd NOWCKa JAaHHbIX. [lepBasg omepauust moucka
BBIMOJIHSACTCS sl Bcex 3ampocoB. B 60% cinyuyaeB mHpoOpManus, HalileHHas B pe3yJbTaTe 3TOH
OIepalnH, SBISAECTCS JOCTATOYHOM Il OTBETA Ha 3ampoc. B oCTanbHBIX Cilydyasx BBIITOIHSIETCS €Ille
OJIHa oTepalus Moucka AaHHbIX. Kaxaas onepanus noucka JaHHBIX 3aHUMAET OT 2 10 8 CEKyH/I.

Haiinennass wmHpopManus mnepenaercss Ha TEpMUHAI TOJB30BATENsl dYepe3 amnmaparypy
nepenaun naHHbIX (AII[). Ecou nepenaercs undopmarus, HaiiieHHast TOJIBKO B PE3yJIbTaTe OJHOM
omepanuu TOUCKa (TIEpPBO), TO Tmeperdada 3aHUMaeT oT 3 10 7 cekyHa. Ecim mepemaercs
uHpOpMaLKs Mo pe3ysbTaTaM JABYX ONepalfii Mmoucka JaHHBIX, TO Mepefada 3aHUMaeT oT 6 1o 12
CEKYyHJI.
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[Tpubsns opranuzanuu, Brageomeit MCC, or o0pabOTKM OIHOTO 3ampoca, COCTABISET
2,5 nmeH. en., eciIM IMOJB30BATENI0 TepeIaBaiack HHGOpMAIUs Mo pe3yabTaTaM OIHOTO 3ampoca, U
3,5 #eH. el. — ecy MepeaaBanach HHPOPMAIHS [0 PE3yJIbTaTaM JIBYX 3alPOCOB.

Tpebyercst pa3zpaborare Mozens, uMHUTHpYMOMyto padory MCC B TedeHHWe OJHOTO daca.
[IpexycMOTpeTh BBIYHCICHUE TOIH 3alIPOCOB C OJJHOI Onepanueil moucka u J0JIM 3alpOCOB C IBYMS
OTIepaLUsIMH MTOUCKA, TIOACYUTATH OOIILYIO MPHUOBLITH.

6. Ha BorunciaurensHoMm nentpe (BLI), B kotopoM umerotcst ase DBM, nmocrynaror 3agauu
IUIsl peLICHHs OT JABYX 3aKa3uMKoB. VIHTepBaibl BpeMEHU MEXY NMOCTYIUICHUSIMHU 3a]1a4 COCTABIISIOT
2+1 yac.

Cpenu Bcex 3amad, nocrynaromux Ha BIl, umerorcs 3anaun AByX TUIOB: TUNa A (IpUMEpPHO
70% 3amau) u tuna B (30%). Pemenue 3agaun Ttuma A cocTOMT B 00paboTKe ogHOTO Habopa
JAHHBIX, pelleHre 3a1aun Tuna B — B 06paboTke AByx HaOOpoB AaHHBIX. Bpems 06paboTku 0THOTO
Habopa aHHBIX cocTaBisieT oT 0,5 waca 70 2 Jacos.

ITo oxoHwyanuu pemtenust npumepHo s 80% Bcex 3amad TpeOyeTcsi BbIBOJ Pe3yIbTaTOB Ha
npunTep. BriBon 3anumaet ot 10 1o 30 munyT. Ha BII umeercs oqun npuntep. Bo Bpems neuatu
pe3yabTaToB 3a1aun OBM Moxer pemars qpyryro 3aaady.

[Inara 3aka3umka 3a 00pabOTKy oaHOro Habopa maHHbIX cocraBiseT 30 aeH. exn. Ilmara 3a
neyarh pe3ysibTaToB cocTapiseT 20 JieH. en.

TpeOyetcst pazpaboTtaTh Mozens, uMuTHpYIOIIyo padoty BI] 3a 500 wacos. IIpemxycmorpers
MOJCYET TOJTM PEHICHHBIX 3319 Ka)I0T0 THIIA, & TAK)KEe 00IIei mproObLTH.

7. W3penus 1OpoXomAT KOHTpOJIb  KauecTBa. [lOoTOK  M3aenwiii  MOXHO  CUMTAaTh
MMyaCCOHOBCKUM; CPEAHUI MHTEPBAJI BPEMEHU MEXAy u3aenusimMu coctasisier 20 munyT. [Ipumepno
20% ot o0mero Koau4ecTBa M3AEIUNA cOCTaBIAIOT u3menus tana M1, 50% — U2, 30% — HU3. Ha
y4acTke paboraroT aBa KOHTpojiEépa. KOHTposb OJHOTO HM3/enus 3aHMMaeT B CpPeIHEM 15 MHHYT
(9KCTIOHEHIANIbHAS CTy4aiiHasi BeIMYMHA).

[To pesynbraraM KOHTpOJIA B cpemHeM 5% wm3menuii Opakyrotcs. [lociie KOHTpOJIS TOIHBIC
W3eNus TOJAlTCS Ha YNAaKOBOYHYHO MalluMHy. JIIMTENbHOCTh YMNAKOBKU OJHOTO M3JEIHS
pacrpeziesieHa 1o rayCCOBCKOMY 3aKOHY; XapaKTePUCTUKN BPEMEHH YITAKOBKH YKa3aHbI B TaOJIHUIIE.

Tum Cpennee
BpEMsl YIIaKOBKH,
U3JICITUs
MUH
nl 5
n2 10
n3 15

Kaxmoe romHoe wu3aenue, BBIMYIICHHOE, NPUHOCUT NpHOBUIL B pasmepe 4 JeH. en.,
OpakxoBaHHOE — YOBITOK | neH. ex. TpeOyetcst pa3paboTaTh MOJENb, IMUTHPYIOIIYIO pa0OTy ydacTKa
KOHTPOJISL M YIIAaKOBKU B TeueHUE 48 4acoB.

[MpenycMoTpeTh MOACYET NONMM TOMHBIX M OpaKOBAaHHBIX HM3IENUI KaXIOro THUIA U pacyer
o01eit mpuobLTH.

8. Ha cranox moctymarT aeranu st oOpaboTku. I[loTok meraneil MOXXKHO CYHTaTh
MIyaCCOHOBCKUM; CPEHHUI HHTEPBAJl BpEMEHHU MEXAY JIeTalsIMU cocTaBisieT 10 MUHYT.

Caauana neranu oOpabaTeiBaloTcs Ha cTaHke A. Bpems oOpaboTKH jeTaid Ha CTaHKe A —
rayccoBCKas CiIy4aifHasi Benmu4urHa; 00paboTKa 3aHUMaeT B CPEeTHEM 5 MUHYT.

ITpu oOpaboTke Ha cranke A B 2% cCily4aeB JOMycKaeTcs Opak; OpakoBaHHBIC JETald HE
MOCTYNAIOT Ha JanbHeiyo 0opadbotky. Kpome Toro, B 5% ciydaeB nomyckaercs nedext tuma 1,
B 3% — nedext Trma /12 (oqHOBpeMEHHO /1Ba Ae(eKTa HEBO3MOXKHBI); 3TH AC(PEKTHI TOITHOCTHIO YCT-
PaHSIOTCS Ha CIEAYIoeM dTarne 00paboTKH.

[To oxoHuaHMHn 0OpabOTKHM HA CTaHKE A JETaNd MOCTYMAIOT HA OJIUH U3 JABYX OJMHAKOBBIX
ctankoB B. Bpemsi 00paboTku Ha craHke B — SKClOHEHIManbHAs clydyailHas BEJIMYWHA; CPEIHEE
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BpeMs 00paboTku netanu 6e3 nedekroB — 8 MUHYT, ¢ aedextoMm /{1 — 12 munyTt, ¢ nepexrom /12 —
10 MuUHYT.

3aTparthl, cBs3aHHbIE ¢ ycTpaHeHueM aedekta J[1 cocraBmsror 5 neH. en., aedekra J[2 — 4
TIeH. €]1., YOBITOK OT O/IHOM OpakOBaHHOH JeTaiu — 7 JeH. €.

Tpebyercs pazpaboTaTh MOAETb, UMUTHPYIOIIYIO pabOTy ydacTKa B TeueHHe 48 4acos.
[IpenycMoTpeTh MoAcY€T JOIM BBIMYLIEHHBIX T'OAHBIX JeTajel, JoiM 3a0pakoBaHHBIX JeTaleil u
o0mIHX 3aTpar.

9. Ha BbIYMCIHTENbHBIA KOMIUJIEKC, BXOISAIIMNA B COCTaB CETH, MOCTYMHAIOT JIS PEHICHUS
3amauyn Tpéx Tunos: tuna A (70%), tuna B (20%), tTuna C (10%). IToTrok 3a7ga4, moCTymamImuUx Ha
pelieHue, MOXKHO CYHTAaTh ITIyaCCOHOBCKMM; CpPEIHHMI HMHTEpBaJl BPEMEHHM MEXIy 3aJadyamMu
coctaBiigeT 20 MUHYT.

BrruncnauTenbHbpI KOMIIEKC COCTOUT M3 JABYX KOMIIBIOTEPOB. 3ajlada HAmpaBiIsIeTCS Ha
CBOOOJTHBIN KOMIIBIOTEP, a €cJii 00a KOMITBIOTEpA 3aHATHI — Ha TOT, Y KOTOPOTO MEHBIIIE 0YepPe/Ib.

Bpemsi pemeHusi 3amad Ha KOMIIBIOTEPE NPEICTABISICT COOOM TayCCOBCKYIO CIydalHYIO
BenmunHy. CpegHee BpeMsl pelieHus 3aJayu Ha MepBoM KoMmiblotepe — 10 MuHyT, HA BTOpoM — 15
MUHYT. B cpeaHeM M3-3a HEXBATKH BBIYMCINTENBHON MOIHOCTH 1% 1 2% 3aaad moy4daroT OTKa3 OT
00pabOTKH OT IEPBOTO ¥ BTOPOTO KOMITHIOTEPA COOTBETCTBEHHO.

[To okOHYaHWM pEIICHUs 33aJ]a4H PE3YJIbTAThI IEPEAAIOTCS Ha TJIABHBIN KOMITBIOTEP CETH TI0
OJTHOMY U3 JIByX KaHaJlOB cBs3U. llepenaua pe3ynbTaToB MO JIOOOMY U3 KaHAJIOB 3aHUMAaeT B
CpenHeM 5 MUHYT (9KCIIOHEHIIMANbHAS CITyJaiiHas BETUYHMHA).

[Torepu oT oTkazaHHbIX 3a7au cocTaBisAlOT 10 neH. ex. Ilmara 3a pemenue omHOM 3agadyu
tuna A — 30 geH. en., 3amauu tuna B — 40 npen. en., tuna C — 35 npen.en. I[lnata 3a mepenauy
pe3yNbTaTOB Uepe3 anmnapaTypy rnepeiadu J1aHHbIX COCTaBIseT 15 neH. en.

Tpebyercst pa3paboTaTth MOJIEIb, UMUTHPYIONIYIO pabOTy y3j7a BBIYACIUTEIHLHOW CETH 3a
100 gacos. [IpenycmMoTpeTh MOACYET HOIH PEUIEHHBIX M OTKa3aHHBIX 3a/1ay, a TaKkxke OOl pa3mep
BBIPYUKH, TIOJTyYEHHON OT PEIICHUS 3a/1a4.

10. Ilponykuus mocTynmaeT Ha  yNakoBOYHbIM  KoHBeilep. IloToxk  mocrtymieHuit
MyacCOHOBCKUH, CPEHHUI MHTEPBAJl BpEMEHH MEXy MOCTYIUICHUSIMH cocTaBisieT 10 MUHYT.

CHavana npoaykuus oOpaOaThIBalOTCS Ha OJHOM U3 JABYX OOCIY>KHMBAIOIIHUX YCTPOMCTB A.
Bpemsi 00paboTku Aetanu Ha YCTpPOHMCTBE A — TayCCOBCKas ciiydailHas BelW4nHa; oOpaboTka
3aHMMAET B CPEIHEM 15 MUHYT.

ITpu o6paboTke Ha ycTpoiictBe A B 3% ciydaeB qomyckaercs Opak; OpakoBaHHasi yIaKOBKa
HE TIOCTyNaeT Ha JaaibpHelmryro o0pabotky. Kpome toro, B 8% ciydaeB momyckaercs aedekr,
KOTOPBIH MOJHOCTBIO YCTPaHsIETCS Ha CIEIYIOIIEeM 3Tarne 00padoTKH.

ITo oxoHyaHMM 00paOOTKHU HaA YCTPOHUCTBE A TPOIYKIMS TOCTyIaeT Ha ycTporctBo B. Ilepen
YCTPOMCTBOM B MmeeTcss HaKONUTENb Ha 5 JeTalield; €CJIM OH 3alO0JIHEH, TO IETAJIM HAIIPABIIAKOTCS Ha
ycrpoiictBo C. Bpems o6paboTku Ha ycTpoiicTBe B - SKCHOHEHIMaNbHAs ClydailHas BEJIWYWHA;
cpeanee BpeMs 00paboTku ynakoBku 0e3 nepexroB — 10 MuHyT, ¢ nedexrom — 15 munyT. Bpems
00paboTku Ha ycrpoiicTBe C — Takke SKCIMOHCHIMANbHAS ClydailHas BEJIWYWHA; CPEIHEE BpeMsi
00paboTku ynakoBku 0e3 nedexToB —20 MUHYT, ¢ 1e(heKTOM — 25 MUHYT.

Beimyck TogHOTO Wu3envs NPUHOCUT MNPUOBUIL B pasMepe 8 1.e., H3AENUs TUIA C
yCTpaHEHHBIM JiepeKToM — 5 A.e. YOBITOK OT OpaKOBaHHOTO M3JIENHS COCTABIISET 3 JI.C.

Tpebyercs pa3zpaboTaTh MOJENb, UMUTHUPYIOLIYI0 PaOOTy CTaHKOB B TeueHue 48 4Yacos.
[IpenycMoTpeTh MOACYET JOMU BBIMYIIEHHBIX TOAHBIX JeTalneil W 3a0pakoBaHHBIX JeTajei,
MOJIy4E€HHOM MPUOBLIH.

11. Kommnekryronue neranmu Buga A u Bujga B mocTymaroT K OZHOMY H3 Tpex
KOHTposiepoB. MIHTEpBall BpeMeH! MEXKIY MOCTYIUICHUSIMU KOMIUICKTAIlMN BUaa A coctaBisier 15+5
MHHYT, Buja B — 10+5 munyT. KOHTpOIb KaXka0r0 U3AEIUsI COCTOUT B BBIITOJIHEHUHU JIBYX OINEpAIIHil:
nepBas onepanys 3aHumaet ot 1 10 5 MUHYT, BTopast — oT 6 10 10 munyT. IIpy BBINOIHEHNH KasK10M
U3 omepanuil npuMepHo ans 2% uzaenuil ooHapyxuBaetca Opak. Ecnu Opak oOHapykuBaercs mpu
BBHITIOJTHEHUH TIEPBOM OTepaIiiil KOHTPOJISI, TO BTOpAasi ONepalysi He BBITOIHICTCS.
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ITocre KOHTpOISL TOAHBIE JETANM IMOJAIOTCA HAa YNAKOBOYHYIO MAlIMHY, BBIIOJIHSIONIYIO
YHOAaKOBKY W MAapKHpPOBKY HW3J€NUil. YNakoBKa OIHOIO M3JENUs 3aHUMAET POBHO 3 MUHYTHI.
Hanecenne MapkupoBKM Ha KOMIUIEKTAIMIO BUAA A 3aHMMaeT poBHO 1,5 MuHYTHL, Buga B — poBHO
0,5 MUHYTBI.

Kaxapiii BRITYIIEHHBINM KOMITIEKT AeTaleil Buja A MpUHOCHUT NMPUOBUIL B pa3mepe 4 JeH. ell.,
OpakoBaHHOE — yOBITOK | JeH. ex. Beimyck koMIuiekTa aeraneil Buga B mpuHOCHT pHOBUTH B 2,5
JIeH. e]l., yOBITOK OT OpaKOBaHHOTO KOMILJIEKTa COCTaBiseT 1,5 neH. en.

Tpebyercs pa3paboTaTh MOAENIb, UMUTUPYIOLLYIO pabOTy y4yacTKa KOHTPOJS U YNAKOBKHU B
teyenne 48 vacoB. [IpexycMoTpeTh MOACYET TONIM TOMHBIX U 3a0pAaKOBAHHBIX W3JEIHH (OTAEIHHO
JUIS K&KJI0TO KOMILJIEKTA), a TaKyKe 001el MpruObLIH.

12. B oTnen AMarHOCTUKY MOCTYMAOT HOBBIE aBTOMAIIUHEL. MIHTEpBaIbl MEXKIY MOMEHTaAMU
MOCTYIJIEHHUS aBTOMAIIUH COCTaBISAOT OT 10 10 20 MUHYT.

CHayana Bce aBTOMAIIMHBI C PaBHON BEPOSTHOCTHIO MOCTYMAIOT K OJHOMY U3 Tpex
HajmaauuKoB. Hamaauuk BBIMOMHSAET UX MENKYIO HAMAKY U (P HEOOXOIUMOCTH) MOJTHYIO HaJaAKy.
Menkas Hamagka TpeOyeTcs [Uid BCceX aBTOMAIIMH M 3aHUMaeT poBHO 10 munyt. [lonnas Hamaaka
Tpedyetcs mpumepHo 1t 60% aBromammH; oHa 3aauMaet ot 20 10 40 MUHYT.

Bce aBromamuHbl MPOXOAAT MPOBEPKY HAa YCTPOMCTBE aBTOMATHYECKOro KOHTpouss. Jlis
aBTOMAIIINH, JIJI1 KOTOPBIX BBITIOJIHSJIACH TOJIBKO MEJIKasi HaJlaJKa, Takasi MpoBepKa 3aHUMAeT OT 5 10
10 munyT. JIns aBTOMAIIMH, sl KOTOPBIX BBHIMOJHSUIACH MOJHASI HallaJgka, MPOBEepKa 3aHUMaeT 15
MUHYT.

3arpaThl, CBsI3aHHBIE C MEJIKOW HalaJKOW aBTOMAIIWH, COCTaBJISAIOT 3 JEeH. €., 3aTpaThl Ha
MOJIHYIO HAaNAAKy — 8 IeH. €]1., Ha IPOBEPKY Ha YCTPOUCTBE aBTOMATUYECKOTO KOHTPOIIS — 5 JIeH. el.

Tpebyercs pa3paboTarh MOAENb, UMUTHPYIOUIYIO pabOTy OTIeNa ITUArHOCTHKUA B TEYCHHE
100 wacoB. Ilporpamma JOKHA BBIYHCIATH: JIOJFO aBTOMAIIWH, JJII KOTOPBIX IOTpeOOBaIach
TOJIBKO MeJKasi HallaKa; J0JI0 aBTOMAIINH, i1 KOTOPBIX MOoTpeboBantach MojHas Halajaka; oOIue
3aTpaThl HA HAJIAJKy BCEX aBTOMAIIIMH.

13. Ha copTUpOBOYHYIO CTaHIIMIO MOCTYIMAIOT BarOHbI ISl IPOBEPKU, CPEAHHUIN WHTEpBAI
BPEMEHH MEXAY MOCTYIJICHUSIMU cocTaBisieT 10 MUHYT (IOTOK ITyacCOHOBCKUM).

CHauana BaroHsl NMPOBEPSIOTCS KOHTposiepoM A. Bpemsi mpoBepkH BaroHa — rayccoBCKas
clly4aifHas BeTu4nHa; 00paboTKa 3aHUMaeT B CPETHEM 5 MUHYT.

[Ipu npoBepke koHTpoaEpPOM A B 2% cilyd4aeB BaroH NMPU3HAETCS HETOJHBIM M OTIPABIIAETCS
obpatHo Ha 3aBoJ. Kpome Toro, B 5% cinyuaeB gomyckaercst nedext tumna /{1, B 3% — nedext tumna
12 (omHOBpeMeHHO 1Ba AcdeKTa HEBO3MOXKHBI); ATH JEe(PEKThl TMOJHOCTHIO YCTPAHSIOTCA Ha
CJICAYIOIIEM dTare 00paboTKH.

[To okOHYaHHUH MPOBEPKH KOHTPOJIEPOM A BAaroHbI MOCTYHAIOT HA OJIMH U3 JIBYX OJMHAKOBBIX
aBTOMATHYECKUX CEPBUCOB MO ycTpaHeHuio aedekroB B. Bpems oOpabotkum Ha cepBuce B —
SKCIIOHEHIIMANbHAS ClydyaiiHas BeNWYMHA; cpelHee BpeMs oOpaboTku BaroHa 0e3 aedexToB — 8
MUHYT, ¢ gedexrom {1 — 12 munyT, ¢ nedexrom /12 — 10 MunyT.

3atpaThl, cBsI3aHHBIE ¢ ycTpaHeHueM aedekta J[1 cocraBnsor 5 neH. en., nedexra 2 — 4
JIeH. €]l., yOBITOK OT OJIHOTO OTOPaKOBAaHHOTO BaroHa — 7 JieH. €.

TpeOyetrcsi paszpaborarh MoOJENIb, WMHUTHPYIOUIYIO pPabOTy COPTHPOBOYHOW CTAHIMH B
teuenue 48 yacoB. IlpegycMoTpeTs MOACYET MOIM BBIMYLICHHBIX BaroHOB, JOJIM OTOpaKOBaHHBIX
BaroHOB M OOIIMX 3aTpart.

Cmpykmypa omuema
1o pe3ynbraTaM BBIMOJHEHUS 33/1aHUS COCTABUTH OTUET:

Beenenue

1. Otansl pa3paboTKH MOJEIN

2. DKCIEPUMEHTHI C MOAEJBIO U AaHAJIU3 UX PE3YJIbTATOB
3aKIIOuYeHHE

Kpurepun ouenkm:
Kpurepum onenkmn:
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Kpurepun

20

10

06

1 | Branenue 6a30BbIMU 3HAHUSIMHU B PO(ECCUOHATBHOM 00JIACTH M B CMEKHBIX
oOJracTax

2 | Bragenue HaBbIKaMU PEILICHUS UCCIIEA0OBATENbCKUX 3a7a4 U TEXHUUYECKUX
po0JIeM, HECTAHIAPTHBIX 33149 WJIH 33]1a4 IMOBBIMICHHOM CIIOKHOCTH

3 | Bnagenue HaBBIKaMH UCIIOJIb30BAHUS COBPEMEHHBIX MTAKETOB KOMITBIOTEPHBIX
MPOrpaMM U TEXHOJIOTUI

4 Bnanenne HaBeIkaMu O(I)OpMJ'IeHI/IH OTUCTHBIX MaTCPHAJIOB

5 | ITpaBWJIBHOCTH OTBETOB Ha 3aIaHHBIE BOIPOCHI

UTOoro

100

CooTBeTCcTBHE KPUTEPHUIO: TIOJIHO — 2 6ajuia; yacTuuHO — 1 6asut; He cooTBeTcTBYeT — () 6asIoB.
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MuHHUCTEepCTBO HayKH U BhIciIero oopasosanus Poccuiickoit denepannu
denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENIbHOE YUPEXKI€HHE BbICIIET0 00pa30BaHUs
«CEBEPO-BOCTOYHbIN ®EJEPAJIbHBIM YHUBEPCUTET UIMEHU M.K. AMMOCOBA»
Texuuueckuit unctutyT ($pmman) PrAOY BO «CBDY» B r. Hepronrpu
KA®EAPA MATEMATUKHU U UHOOPMATHUKU

TemaTuka npakTUYeCKuX pador
6 CEMECTp
Tema 1. OcHOBBI MaTeMaTHYECKOTO MOAEIUpPOBaHUA. YuCIeHHOE pelieHue 3aaady
g depeHInaTbHOTO U UHTETPAIbHOTO UCUHCIICHHUS.
Tema 2. OcHOBBI MaTeMaTHYeCKOro MojaenupoBaHus. lccrnenoBanue QyHKIUA |
BO3MOXXHOCTH IpaduecKoro mpeCTaBICHNUS JaHHBIX.
Tema 3. MeToibl CTATUCTUUECKOTO MOIeTupoBaHusl. KoppensiunoHHbIN aHaIu3.
Tema 4. MeTo bl CTaTUCTUYECKOTO MOAEINPOBaHUs. [1apHbIN perpecCuOHHBIN aHaIN3.
Tema 5. MeTonbl CTaTUCTUYECKOTO MOACIUPOBaHUA. MHOXECTBEHHbBI PErpeCCUOHHBIN
aHaJIM3.
Tema 6. Moaenu 3aa4 ONTUMAIBHOTO YIIPaBICHUA. 3aa4i JUHEHHON ONTUMH3AIIUH.
Tema 7. Moaenu 3a1a4 ONTUMAIIBHOTO yIIpaBieHUs. TpaHCIIOPTHBIE 3a0a4H.
Tema 8. Mozaenu 3a1a4 ONTUMAIBHOTO YIIPaBIeHUA. 3a/1a4i HEJTUHEHHON ONITUMM3AIUN
Tema 9. MHOrOKpuUTEpHUaIBHBIC 331a41 ONTUMHU3AIINH.
Tema 10. Moaenu 3a1a4 JUCKPETHON ONTUMHU3AIINHI
7 CEeMECTp
Tema 1. MogenupoBanue ciry4aiHbIX poueccoB merogoM Monre-Kapio.
Tema 2. MoaenupoBaHue pacrpeneacHui cirydyaiHbIX BEIUYHH.
Tewma 3. MonenupoBaHue TUHAMHUYECKUX CUCTEM
Tema 4. JluckpeTHo-coOBITHITHAS MOJEITH
Tema 5. Hactpoiika aHUMaly B UMHATALIMOHHON MOJEIN
Tema 6. CteiiTuapThl U JuarpaMMsl Ipoliecca B UMUTALIMOHHOW MOJIETN
Tema 7. CUCTEMHO-IMHAMUYECKAsE MOJEIIb
Tema 8. AreHTHas MOJCIb
Tema 9. UMuTanmonHas MoJieib CUCTEMBI MaccoBoro oociyxuBanus (CMO)
Tema 10. UMuTanmonsas Moaeils MHOrokagaisHo CMO
Tema 11. Umutanmonnas monens CMO ¢ oTkaszaMu
Tewma 12. Umutanmonnas mojens CMO ¢ BBITECHEHUEM U OXKUIAHUEM

Tembl 1a60paTOPHBIX padoT
8 cemecTp
Tema 1. MogenupoBanue pabOThI 3aBOACKOTO LI€Xa
Tewma 2. MoaenupoBaHue NEMEX0IHON JUHAMUKA
Tema 3. MoaenupoBaHre TPAaHCTIOPTHBIX MTEPEBO30K
Tema 4. Monenb pyHKIMOHUPOBAHUS CHCTEM CBS3H
Tema 5. Mozaenb 06pabOTKH TOKYMEHTOB B OpTaHU3aI|H
Tema 6. MoaenupoBaHue OU3HEC-TIPOLIECCOB

Kpurtepumn onenku:

0 GamnoB - CTaBUTCSI, €CJIH CTYJICHT HE BBITIOJHIII K MPaKTU4YECKOil (1abopaTopHoif) paboTe.

1 Gamn - CTyACHT NOKa3ajl MOBEPXHOCTHBIC 3HAHMS MO OOJBIICH YacTH TEMBI, JOIMYIIEHBI
rpyObie OMOKY PY BHITTOJTHEHNUH 33/1aHUI WM BBIITOJHEHO MEHBIIIE MTOJOBUHBI 3a/1aHUSL.

2 OQamnma - CTaBUTCS, €CIIM CTYAEHT OOHapyXHBAaeT 3HAHHE U TOHMMAaHUE OCHOBHBIX
MOJIOKEHUH 00CYXkJ1aeMOM TeMbl, HO IpPH BBINOJHEHUM 33JaHUI JOIYIIEHbl HETOYHOCTH WU
3agaHue BoinosHeHo Ha 80-90%, odopmiienne paboThl BHITIOIHEHO HEJOCTATOYHO MOCIIEI0BATEIBHO,
JOTYIIEHBI OTUOKK B 0()OPMIICHUH MaTepuraa.
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3 Gamna - CTaBUTCA, €CJIN CTYACHT IMOJIHOCTBIO BBIMMOJIHWII 3aJaHUC, HO JOIMYCTHUII CIUHUYHBIC
OIIMOKUA B U3JIOKCHUH Marepurajia, 3HACT MaTcpuall, CaMOCTOATCIbLHO IONPAaBJIACT OmuOKu u
MOrpeIIHOCTH I1OCJIC 3aMeYaHui npenoagaBaTeIs.
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MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn

CDeI[CpaJ'IBHOC TroCcyapCTBEHHOC aBTOHOMHOC O6pa30BaTeJ'IBHO€ YUPECIKACHNUEC BBICIICTO O6pa3OBaHI/I}I

«CEBEPO-BOCTOYHBIN ®EJEPAJILHBIN YHUBEPCUTET UMEHU M.K. AMMOCOBA»

Texuuueckuit unctutyT ($pmman) Pr'AOY BO «CBDY» B r. Hepronrpu
KA®EJ/IPA MATEMATUKU 1 UTHOOPMATHUKHA

IK3aMeH
[IporpamMma sK3aMeHa BKITIOYAeT B ce0s 2 TEOPETUUYECKUX BOMpoca M 1 mpakTUdeckoe

3aIaHuEC, HAIIPABJICHHBIC Ha BBISABJICHUC YPOBHS (I)OpCI/IpOBaHHOCTI/I KOMIICTCHIIMH.

1.

[TepedyeHs TEOpETUYECKUX BOIPOCOB
8 cemecTp
MopenupoBaHue, BUIbI MOACITUPOBAHUS.
2. TlonsTHe MaTeMaTHYECKOTO MOJCIUPOBAHHUS.
3. Bwuasl MaTeMaTHYECKUX MOJEIIEH.
4. DTtanpl MATEMAaTUYECKOTO MOJEIUPOBAHMSL.
5. Meton Moure-Kapso.

6. OcCHOBHBIE TUIIBI PACTIPEICICHUHN CITyYailHBIX BEJIMYHUH.
7. OcHOBBI TEOpPHH CHCTEM MaccoBoro oociyxuBanus (CMO).
8. DBnementsr CMO.
9. Knaccuduxkanus cucteM MaccoBOTO OOCTYKUBaHHUS.
10. Tloxa3zatenu s¢pexruBHOCTH padoTsr CMO.
11. 3apaum Teopuu CMO
12. TloHsITHE UMUTAITMOHHOTO MOJIEITUPOBAHUS.
13. Dranbl UMUTAaMOHHOTO MOJEIUPOBAHMSL.
14. Buabl IMUTALIMOHHOT'O MOJIEIUPOBAHUS.
15. Cuctemsl umuTanimoHHOTO MoaenupoBanus Ithink, Arena, GPSS.
16. Cpena monenupoBanus AnyLogic.
17. Cpenctsa, pecypchl 1 6ubnroTeku cuctembl AnylL.ogic 1ist MOIETUPOBaHUS.
18. OcnoBublie koHuenuu JC MoaenupoBaHus.
19. Mertomoorus CUCTEMHOM JUHAMUKH.
20. ATeHTHBII MOAXO0 B UMUTALIMOHHOM MOJEIUPOBAHUU
21. KomrmuiekcHBIN MOaX0/1 K TECTUPOBAHUIO UMUTAIIMOHHON MOJICIIH.
22. OueHKa aIeKBaTHOCTU MOJIENH.
23. Bepudukauusa Mmosemnu.
24. Banupauus ganHbix. O1ieHKa TOYHOCTH PE3YJIbTaTOB MOACTUPOBAHUSI.
25. Banmupanus ganHbeix. O1ieHKa yCTOMYMBOCTH PE3yJIbTATOB MOJICIIMPOBAHUS.
26. Banmpauus nanabix. OlieHKa 4YyBCTBUTEIBHOCTH MOJICIIH. .
27. KOMOBIOTEPHBIN SKCIIEPUMEHT HA UMUTAILIMOHHON MOJIEIIH.
28. TakTudeckoe INIAHUPOBAHUE UMUTALIMOHHOTO SKCIIEPUMEHTA.
29. CopepxaHue BEIUUCIUTEIFHOTO SKCIIEPUMEHTA HA MOJCIH
30. Mopnenu ¢pyHKIMOHUPOBAHUS TPOU3BO/ICTBA.
31. Mogaenu GyHKIIMOHUPOBAHMS MAPIIPYTHU3aTOPa COOIICHU.
32. Mopenb 06paboTKH 3aIIPOCOB CEPBEPOM.
33. Mogenb (GyHKIIMOHHUPOBAHUS BEIYHCIUTEIIEHON CHCTEMBI.
34. Mogenb GopMHPOBaAHUS TOKYMEHTOO00pOTa B MH(GOPMAIIMOHHOW CHCTEME.
35. MopenupoBaHue TPAHCTIOPTHBIX TOTOKOB U CETEH..
. KoanyecTBo
XapakTepucTHKA 0TBETA HA TeOPeTHYEeCKHUil Bonpoc /
Komnerenuuu HaOpaHHBIX
BBINOJTHEHHS MPAKTHYECKOT0 3aJaHUsl GAILIOB
OIIK-2 JlaH TOJHBIM, pa3BEpHYThIM OTBET Ha IIOCTABJICHHBIA BOIPOC,
T1K-23 MOKa3aHa COBOKYIHOCTh OCO3HAHHBIX 3HAHUW MO JUCUUILIMHE, 9-10 6.
JIOKA3aTeJIbHO PACKPBITHI OCHOBHBIE MOJIOKEHHUS BOIPOCOB; B

17




OTBETE IIPOCIEKHUBACTCA YETKAas CTPyKTypa, JIOrMYecKas
IIOCJIEZI0BATEIBHOCTD, OTPAXKAIOIIAsA CYIIHOCTh PAaCKpPbIBAEMBIX
MOHATHM, TeOpUi. 3HaHHE O NPEAMETY JEMOHCTPUPYETCS Ha
(¢oHE TOHMMaHUS €ro B CHUCTEME JIaHHOM HayKu U
MEXIUCHUIUIMHAPHBIX ~ CBsA3ed. MoryT OBITh  JIOMYyIIEHBI
HEJ0YETHI B ONPEICICHUU TOHATUMN, UCIIPABICHHBIE CTYIEHTOM
CaMOCTOSITENIHO B IIPOLIECCE OTBETA.

JlaH TOJHBIM, pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIM BOIPOC,
IIOKa3aHO YMEHHE BBIJCIINTD CYIIIECTBEHHBIE U HECYLICCTBCHHbBIE
NIPU3HAK{, [PUYMHHO-CIEACTBEHHbIE CBsI3U. OTBET YETKO

7-8 6.

CTPYKTYpPHUPOBaH, JIOTHYeH. MOryT OBITh MOMyIIEHBI 2-3

HETOYHOCTH WJIM HE3HAYHUTEIbHBIC OINMOKH, WCIPaBICHHBIC

CTYJIEHTOM C MIOMOIIIbIO IPENOJaBATENSL.

JlaH HEIOCTaTOYHO IIOJIHBIA WM HEAOCTaTOYHO Pa3BEPHYTHIN

orBer. Jlormka W TMOCIENOBATEIBHOCTh W3JIOKEHUS HMEIOT

HapymieHus. JlomymieHsl OmHMOKH B PAcKPBITUU TMOHSTHH,

ynoTpeOIeHuN TEPMHUHOB. CryneHt HE croco0eH 566

CaMOCTOSITENIbHO BBIIETUTh CYIIECTBEHHbIE M HECYUIECTBEHHBIE

MpU3HAKW W TPUYUHHO-CIIEJICTBEHHBbIE CBs3UM. B oTBeTe

OTCYTCTBYIOT BBIBOJIbl. Y MEHUE PACKPHITH 3HAUCHUE

0000IICHHBIX 3HAHU HE TIOKA3aHO.

OTtBet npeacTaBisieT cO00M pa3po3HEHHBIC 3HAHUS C

CYILIECTBEHHBIMHU OIIMOKaMU 0 Bompocy. [IpucyTcTByOT

(hparMeHTapHOCTh, HEJIOTUIHOCTH H3JIOKEeHHS. CTYyICHT HE

OCO3HAET CBS3b 00CYKIaeMOro BOMpoca 1o OUjIeTy ¢ ApyruMu

00BeKTaMU JTUCIUTUTHHBI. OTCYTCTBYIOT BBIBOJIBI,

KOHKPETHU3aIUs ¥ JOKa3aTEIbHOCTh H3JI0KCHHUSL. 06.

JIOTIOTHUTETBHBIE M YTOYHSIFOIINE BOIPOCHI IIPEIOIaBaTeNs He

MIPUBOJIAT K KOPPEKIIUU OTBETA CTYACHTA.

unu

OTBeT Ha BONPOC MOJTHOCTHIO OTCYTCTBYET

unu

Otka3 oT oTBeTa

[IpakTrueckoe 3ajaHve BBIIOJIHEHO BEPHO, OTCYTCTBYIOT

OIIMOKHU PA3IUYHBIX TUIIOB. MOTYT OBITH JOMYIICHBI HEIOYETHI 9-10 6

B ONpElNeJCHUH  TOHATUN,  HWCIPABJICHHBIE  CTYIACHTOM

CaMOCTOSITENILHO B IMPOIIECCE OTBETA.

[IpakTrueckoe 3a/laHne BBITIOJITHEHO B MOJITHOM 786
OIK-2 ob0wreme.JlonyiieHa He3HAYNTEIbHAS OITHUOKA. ’
K23 Jlomy1ieHbl HECKOJIBKO HE3HAYUTENbHBIX OIMIMOOK Pa3IHMYHBIX 5.66

THUTIOB.

Jlomy1ieHbl 3HaUUTeIbHbIE OIINOKU. JIOMOTHUTENbHBIE U

YTOYHSIOIINE BOMPOCHI MIPETOaBATENS HE IPUBOIAT K

KOPPEKIIMU OTBETA CTY/ICHTA. 06.

unu
BeinonHenue npakTHYecKoro 3alaHust OJTHOCThIO HEBEPHO,
OTCYTCTBYET
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MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn

dezepanbHOE TOCY 1aPCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOC YUPEKICHHE BBICIICTO 00pa3oBaHHsL
«CEBEPO-BOCTOYHbIN ®EJIEPAJIBHBIM YHUBEPCUTET UMEHU M.K. AMMOCOBA»

Texuuueckuit unctutyT ($pmman) Pr'AOY BO «CBDY» B r. Hepronrpu
KA®EJ/IPA MATEMATUKU 1 UTHOOPMATHUKHA

TectupoBanue
8 cemectp

1. Pacnosio>xure 3Tansl IMATAMOHHOTO MOJEIMPOBAHMS B TOPSAJIKE UX BBIITOJIHEHUS:

a. Bammpmanms u BepuduKanys MMATAITIOHHONH MO/ICITH

b. ®opmynupoBKa LEeIHU MOACTUPOBAHUS

c. IloctpoeHne UMHUTAITMOHHON MOAEIH

d. BeinosHeHue 3KcIepuMeHTa

e. CucrteMHEBIN aHaINU3 U CUHTE3 3a0a4U
2. Kaxue Mozaenu onuchIBatOT IIPOLECCH] B KOTOPBIX OTCYTCTBYIOT BCSKUE CITydaliHbIE
BEJIMYMHBI U JJaKe CITydaiiHble IPOLECCHI.

a. JlerepMUHUPOBAaHHBIE
b. CroxacTuueckue

d. ®usnueckue

3. JlonoHMTE:

### MozleNb — 3TO BUJ UMUTAIIMOHHOMN MOJIETIH B KOTOPOM OMUCHIBACTCS MOBEICHIE MHOXKECTBA
00BEKTOB, KOTOPBIE 00Pa3YIOT MOBEICHUE CUCTEMBI B IIEJIOM.

4. KapniuHaibHO  TIPOTHBOTIOJOXHBIM ~ METOJOM ~ MOJCIUPOBAHHS TI0  OTHOIICHHIO
JIETEePMUHUPOBAHHBIM SIBJISICTCS ...

a. CroxacTuueckoe
b. Marematuueckoe
c. dusznueckoe

d. HenpepsiBHOE

5. Jomnonuure:
### MoIeTIb — 3TO BUJI UMUTALIMOHHOM MOJIETH, B KOTOPOI BBITIOTHSAETCS ONMUCAHNE TTOBECHUS
00BEKTa B KAKOH-INOO MOMEHT BpEMEHU

Kpurtepun ouennBanus

KosmuectBo
[IpoueHT nMpaBUIBLHBIX
HaOpaHHBIX
OTBETOB
0aJ10B
95% - 100% 6
85% -94,9% 5
75% - 84,9% 4
65% - 74,9% 3
55% - 64,9% 2
25% — 54,9% 1
0% - 24,9% 0
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