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YTBEPXJIEHO Ha 3acenannu

BbIITyCKarolien kadenpsl Mul

«24y» ampens 2024 r., nporokoa Ne 10

3aBeaytoiuii kadeapoit / Camoxuna B.M.
«24» anpens 2024 r.

YTBEPXJIEHO Ha 3acenannu
obecrieunBaroeit kadenpbt Mul

«24y» anpens 2024 r., nporokoa Ne 10
3aBeaytoiuii kadeapoit / Camoxuna B.M.

«24» anpens 2024 r.

COI'TACOBAHO:
DkcnepTsl':

Camoxuna B.M., x.1.H, goueHt kadeapsr Mull

®.1.0., 10IKHOCTD, OpraHU3aIus MOJITUCH

CemenoBa E.O., accucrent kadenpsr Mull

®.1.0., 101KHOCTB, OpraHu3alus MOMKCH

COCTABUTEJID (1):

3apunosa M IO.., ct. mpenonasatens kapeaps: Mull

®.1.0., 101KHOCTD, OpraHu3aLus MOHCH

! DKcHepT MepBBIA: CO CTOPOHBI BHITyCKaromei Kadeapsl (WM paboTomaTens). DKCIEPT BTOPOM: CO CTOPOHEI
oOecrieunBaronei Kageapsl.



MacnopT ¢oHIa OLIEHOYHBIX CPEACTB

1o aucuuiuivee (Moayiao) MaremaTuyeckoe ¥ HIMHTALIMOHHOE MO/Ie TMPOBAaHUE

Kontponupyem | Kog HanmenoBanue TpeboBanus k | HaumenoBanue

Ne | wie paszenbl | KOHTPOJIMPYEMO — |MHOUKaTopa YPOBHIO  yCBOEHHS | OIIEHOYHOTO
(Temsr) KOMIIETEHLIUU TOCTHKEHUS KOMIIETEHIIUU cpencTea

(wm ee wactn) KOMITETCHITHH

1 | 1. Ocuosusie [OIIK-1. Cnoco6enOIIK-1.1 - 3Harp3HaTHh: ocHOBBI IIpakTnueckue
MOHSITUSL TEOPUU [IPUMEHSITH OCHOBBI  JUCKPETHOUIUCKPETHON 3aHATHS
MOJEJIUPOBAHU 5. |€CTECTBEHHOHAYYHBIE [MaTEMaTUKU, MaTEMaTUKH,

Marematndeck | OOIIEWH)KEHEPHBIEMATEMAaTHIECKOTO MaTEeMaTUYECKOTO

oe BHAHUA, METOJIbllAaHANIN3a,  JIUHEHHOWaHann3a,  JIMHEWHOU
MOZEJIUPOBAHU  |MAaTEMaTUYECKOTO areOpBl ¥ TEOMETPHH,IITeOPBl U TEOMETPHH,)
e. AHaIIN3a U[TEOPUH BEPOSTHOCTEUTEOPUN BEPOSTHOCTEU

2 |2 OCHOBBI |MOZAEIUPOBAHMUS, 1 MareMaTudeckoiy — Maremaruueckod IlpaxTuyeckue
YUCJIIEHHOT'O TEOPETUYECKOTO UCTAaTUCTUKH, METOJOBCTATUCTUKH, METOMOB| 3aHATHS
aHanusa M PKCIEPUMEHTAJIbHOIO [ONITUMHU3ALINH, ONITHMU3AIINH,

METOAbI MCCIIEIOBAHUS B[UMCIICHHBIX METOJOB,MUCICHHbIX METOJOB,
CTATHCTUYECKO |[MIPO(PECCUOHATBHOW [MaTeMaTHYEeCKOr0  HMAaTeMaTHYECKOro M|
ro MeATebHOCTH MMUTAalHOHHOTO MMUTAIIOHHOTO

MOJEJIUPOBAHUS MOACINPOBAHUS ,MOJIETTPOBAHHS ,

3 | 3. Monenu BHIYMCITUTENbHON BBHIYMCIIUTEIbHON ITpakTHuecKue
TEOpHHU TeXHUKU JUTSITEXHUKU IUTS] 3aHSATUS
OIITUMAJILHOI'O TCOPETUIYECCKOTO HTCOPETUIYECCKOTO " CamMocToaTenb
yHOpaBJICHUS PDKCIICPUMCHTAJIIBHOT'O PKCICPUMCEHTAJIBHOTO | Has pa60Ta

CCIIeTI0BaHUS BUCCJIEIOBAHUS B
MpoecCHOHANBHON PO eCCHOHAIBHOM
MesATeIbHOCTH NEesTEeIbHOCTH
OIIK-1.2 - VYwmeerYmers: peuiats,
pelarh CTaHAApTHhIECTaHIAPTHHIE
nmpodeccroHanbHbie  MpodecCHOHAThHBIC
3agaqn caraun c
[IpUMEHEHUEM MpUMEHEHHUEM
€CTECTBEHHOHAYUYHBIX [ECTECTBEHHOHAYYHBIX

1 OOIIEHH)KCHEPHBIX
BHaHui, 00 OCHOBax

BEIYMCIIUTEILHON
TEeXHHKHU, METOJIOB
MaTEMaTHYECKOTO
aHamn3a,  JTUHEHHOMN
aTeOphl U TEOMETPHH,
IMUCKpeTHOM
MaTeMaTUKH, TEOpPHUU
BEpOsITHOCTEN u
MaTEeMaTHIECKOMN
CTATUCTHKH, METOJIOB]
OIITUMU3AINH, 171
AU CIICHHOTO,
MaTEMaTHYECKOIO0 M
MMUTAIHOHHOT'O
MOJCITHPOBAHMS
OIIK-1.3 - Buaneer
HABBIKAMU
TEOPETHIECKOTO 4|
PKCIIEPUMEHTATHHOTO
iCClIeJOBAaHMS
0OBEKTOB

U OOIIEHHKCHEPHBIX
BHaHUH, 00 OCHOBAaXx

BBIYUCIUTEILHON
TeXHHKH, METOJIOB
MaTEeMaTH4YECKOI'0
aHaIn3a, JIUHEHHOMN
aTeOphl U TEOMETPHH,
MUCKPETHOU
MaTEeMaTUKH, TEOPHUH
BEPOSITHOCTEN u
MaTEeMaTHIECKOMH
CTaTUCTHKH, METOJOB]
OITUMH3AINH, 171
MHUCIIEHHOTO,
MaTEeMaTHYECKOIO0
MMHUTAILMOHHOI'O
MOJCITHPOBAHIS
Baaaerb: HaBBIKAMH
TEOPETUYECKOTO il
PKCIIEPUMEHTAIEHOTO
HCCIICTIOBAHMS
0O0BEKTOB

npogeccHoHaIbHON




MpodecCHOHAaTBHON  |[eSTEIILHOCTH HAYK
eI TeTbHOCTH HAYK
4 | 4. OIIK-2. Croco0eHOIIK-2.1 - 3naer3HaTh: COBpEMEHHBIC
Teoperndeckue [MCIOIB30BATh COBpEMCHHBIC MHGOPMAI[HOHHBIC
OCHOBBI COBPEMCHHEBIE MH(POPMAIIMOHHBIC  TEXHOJIOTHH U
MMUTAIIMOHHOT O [MHQOPMAIMOHHBIE  [TEXHOJIOTUHU HIIPOTPaMMHEIE
MOJICIIUPOBAHUS. [T€XHOJIOTHUH AIpOrpaMMHBIC cpenctBa, B ToM umucie| [Ipaktndaeckue
[IporpammHuBIE  [MPOTPaMMHBIC CpEe/ICTBa, B TOM YUCIIEOTEUYECCTBEHHOTO 3aHATHUS
CHCTEMBI CpeACTBa, B  TOMOTECYECTBEHHOTO MPOU3BOJICTBA npu|
AMHTAIMOHHOTO [IUCIIE MPOU3BOJICTBA TIPH[PETIIICHIH 3a/1ay
MOJICIIUPOBAHU  |0TEYECTBEHHOTO [pEIICHIHN 3a1a4[npoheCCUOHATBHOM
s [MPOU3BOJACTBA,  MPHUMPOPECCUOHAIBLHONW  |[EATSILHOCTH
521 5. [pELIEHNH 3a/1a4IeSITCILHOCTH YMeTh: BEIOMpATH
Kommerorepua s [mpodeccuonansnoit |[OIIK-2.2 - VYmeercoBpeMeHHbIE [TpakTuueckue
peanu3zaiys |[1€ATEIbHOCTU BEIOUPATH WHGOPMAIIOHHBIC 3aHATHUS
UMUTAIAOHHBI X COBpEMEHHBIE TEXHOJIOTHH 4|
Mojeneld | MH()OPMAITHOHHEIE MpOrpaMMHBIC
UX CTPYKTypa. TEXHOJIOTUH HICPEICTBA, B TOM YHCIIC
6 |6. [IporpaMMHbIC OTEYECTBEHHOTO [IpakTuueckue
MaTtemMaTuueck CPEACTBA, B TOM YHUCIICIIPONU3BOACTBA IIpY| 3aHATUA
ue OCHOBBI OTCUYCCTBCHHOT O [PCIICHUN 3a1ay CaMocTosTenDb
UMUTAIIUOHHOT IIPOU3BOJCTBA HpI/IHpO(I)CCCI/IOH&J‘ILHOfI Has paGOTa
o [peIIeHun 3a1aY eI TeILHOCTH
MO/JIETTUPOBaHU nmpodeccronansHOW  [BiiageTh: HaBBIKAMU
s eI TEIbHOCTH PUMEHEHUS
OIIK-2.3 - BrazeeTicOBpeMEHHBIX
HABBIKAMH MH(OPMAITHOHHBIX
MPUMEHEHUS TEXHOJIOTHHA u
COBpEMEHHBIX MPOTrPaMMHBIX
MH(POPMAIIMOHHBIX  CPEICTB, B TOM YHCIIC
TEeXHOJIOTUH H0TEYECTBEHHOTO
[IPOTpaMMHBIX MPOU3BOJACTBA,  IIPH
CPEICTB, B TOM UYHCIEpPEIICHUN 3a/1ay
OTCUYCCTBEHHOTO mpodeccruoHaIbHOM
MPOU3BOJACTBA,  NIPUJICATSIHHOCTH
[peIICHUN 3a1a4
podecCHoHaTBEHOM
eI TEIIBHOCTH
7 7. OIIK-6. Cnoco6eHOIIK-6.1 -  3HaTh3HATH: OCHOBBI
UccnenoBanne |[aHamM3UpOBaTh H|OCHOBBI Teopuureopun  cucteM U JlaGoparopHbie
AMHTAIMOHHOW  [pa3pabaThIBaTh CHCTEM M CHCTEMHOTOCHCTEMHOTO aHaJln3a, 3aHATHS
MOJICTTN U |OpTaHU3alHOHHO- AHaTM3a, YHCICHHBIXMHUCICHHBIX METOA0B, TecTupoBaHue
MIPUHSITHE TEXHUUYECKUE HUMETOJIOB, MaTeMaTHYECKOTO U
pereHui PKOHOMHYECKHE MaTeMaTHIECKOTO  MUAMHUTAIMOHHOTO
82 8. TIPOLIECCHI C[UMUTALIIOHHOI'O MOJEITUPOBAHUSA JTaGopaTopHbIe
MatemMaTH4eCcK o€ [IPUMEHEHUEM MOJCTUPOBAHUS YMeThb:  OPUMEHSTHBAHATHA
u MeTonoB cucteMHOrolOIIK-6.2 - VYmMeerMeTOIbI KouTponbsHas
MMUTAIHOHHOE AHaIIN3a U[IPUMEHATh  METOIBIMAaTEMAaTHUECKOro  Hpabora DK3aMeH
MOJCTUPOBAHN  €MAaTeMaTU4ECKOI0 MaTeMaTHYECKOT0  MUMHTAIMOHHOTO
CIIOKHBIXCUCTEM  |[MOJECIUPOBAHUA. MMUTAIMOHHOTO MOJIEITUPOBAHUS IS
MOJCITUPOBAHUS  IAABTOMATH3AIINN 3a1ad
ABTOMATH3AlUK 3aJAUNpPUHITHS  PEIICHUN,
[PUHATUS  PEIICHMI, aHAIHN3a
aHaIM3a WH(GOPMAITTOHHBIX
MH(POPMAIIMOHHBIX  [IOTOKOB, pacdera|
[TOTOKOB, pacyeTahKOHOMHUYECKOM
PKOHOMUYECKON b heKTUBHOCTH 3|
bdhpexTuBHOCTH HHATESKHOCTH
HaJIC)KHOCTH MHGOPMAITHOHHBIX




MH(POPMAaITHOHHBIX
crcTeM
OIIK-6.3
HaBbIKAMHU
[IpOBEICHUS
MHKEHEPHBIX
[pacuye€TOB  OCHOBHBIX|
mokazaTtenen
[pE3yIbTAaTUBHOCTHU
co3maHms
MPUMEHEHUS
H(OPMAITMOHHBIX

Biageer

=

CHCTEM
Biaaners:
MIPOBEICHUS
WH)KCHEPHBIX
[pacCY€TOB  OCHOBHBIX|
ToKa3aTeaeH
[Pe3YITBTAaTUBHOCTH
CO3IaHMS
MTPUMEHEHUS
MH()OPMAITHOHHBIX
CHCTEM

HaBBbIKaMH

CHCTCM




MuHHCTEpCTBO HAyKU U BhIcIIero oopazoBanus Poccuiickoii @enepannu
denepanbHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXkKJEHHE BEICIIETro 00pa3oBaHus

«CEBEPO-BOCTOYHBIN ®EJIEPAJIbHBI YHUBEPCUTET UMEHH M.K. AMMOCOBA»
Texunueckuit unctutyt (punuan) GPI'AOY BO «CBDOY» B 1. Heptourpu

KA®EJIPA MATEMATHUKN U UTHOOPMATHUKU

CamocrosiTesibHasi padoTa
6 cemecTp

CucreMbl KOMIIBIOTEPHOU MaTEMaTHUKU
COAEPXXAHUE

1. BsaexaeHue B cucteMbl KOMIBIOTEPHON MaTeMaTuku. VicTopudeckas crpaBka.
2. Teoperuueckas 4acTb
2.1. Unctpymentsl nakerta [lonck pemeHus 1ist MOICTHUPOBAHUS 3a/1a4 TEOPUU ONITUMAIBHOTO
ynpasienus B cucteme Excel
2.2. O630p BCTPOCHHBIX (PYHKIIMIA SIS YUCIEHHOTO MoJienupoBanus B cucteme MathCad
2.3. IakeT MoaenmupoBaHus TuHAMUYeckux cuctem Simulink B mporpamme MatLab
3. IIpaxTuueckas 4yacTh
3.1. Ilpumep moxenupoBaHus 3a1ad B cucreme Excel
3.2. IIpumep MonenupoBanus 3a1a4 B cucreMe MathCad
3.3. Ilpumep MopenupoBaHus 3a1a4 B cucteme MatLab
4. 3akmoueHue
7 cemecTp

Tema

Tema: [Ipukiagsbie 3a1a4 MaTEMAaTHYECKOTO 1 UMATALMOHHOTO MOJIETIMPOBAHMS
BapuanTel 3ananui

1. MaremMaTtuyeckue ¥ UMHUTAIMOHHBIE MOJAECIM O00pabOTKH 3ampoCOB  ammapaTHO-

MIPOTrPaMMHBIMH YCTPONCTBAMU

MaremaTrueckue ¥ UMUTAIIMOHHBIE MOJIETH PaOOTHI CUCTEM CBSI3U

MareMatnueckie 1 IMUTAITMOHHBIC MOJCIIH TPAHCIIOPTHBIX MEPEBO30K

MareMatuueckre 1 UMUTAIIMOHHBIE MOJIENIN MTPEAOCTABICHUS YCIYT

MareMaTnueckiue 1 IMUTAITMOHHBIC MOJICIIA POU3BOJICTBA U3ICTUI

MaremaTHueckue 1 UMUTAIIMOHHBIC MOJIeTTN OU3HEC-TIPOIIECCOB

MareMatnueckre 1 IMUTAITAOHHBIC MOACIN (DYHKITMOHUPOBAHMSI TIPETTPUSATHS

Maremaruueckue 1 UMUTAIMOHHBIE MOJEIIH MPOLIECCOB YIPABICHUS MIEPCOHAIIOM

MaremMatnueckie ¥ WMHUTAIMOHHBIE MOJENHM TMPOIECCOB JTOKYMEHTOOOOpOTa B

OpraHu3aIu

10. MaTteMaTnyeckre 1 UMHTAIIMOHHBIC MOJICNIA B T€OMH(GOPMAIIMOHHBIX CHCTEMaX
COJIEPKAHUE

A A

. Bsenenue

. Ommcanue npeaMeTHON 00J1aCTH MOIETH

. IIpumep moaenupoBaHusi 0ObEKTOB U MPOIECCOB MPEIMETHON 001acTH
. 3aKIIIOYEHHE

Kpurtepun onenku:

BN -

Ne | Kpurepuit 36 1206 |16

06

1 AKTyalbHOCTb:




KOHKPETHOCTb U JOCTH>KHMOCTB LIeJieH U 3a/1a4;

COOTBETCTBUE Pa3pabOTKH COBPEMEHHBIM I0JIX0J[aM K pacCMaTpUBaeMOi
npobieme;

COOTBETCTBHUE IIEJICH U 33/1a4 0KUIACMbIM Pe3yJIbTaTaMm;

Y4ETKOCTh (DOPMYJIMPOBKHU OJKHIAEMBIX PE3yJIbTaTOB

2 ConeprkaHue TEOPETUICCKOTO MaTepurara;

COOTBETCTBHE COJCPKAHUS 3aIBICHHOHN TEME;

OTCYTCTBHE B TEKCTE OTCTYIUICHUI OT TEMBI;

JIOTUYHOCTh U TIOCJIEIOBATEILHOCTE B H3JI0KEHUN MaTepHaa;
CHOCOOHOCTH K paboTe ¢ IMTepaTypHbIMU UCTOYHUKAMU, IHTEpHET-
pecypcaMu, CIIpaBOYHOM W SHIUKIIONEINISCKOH TUTepaTypon

3 ConeprkaHue TPaKTHICCKON JacTH:

CHOCOOHOCTh K aHAJIM3Y U 0000IIECHUI0 HHPOPMAIIMOHHOTO MaTepHalia;
CTMOCOOHOCTH K TIPOBEJICHUIO PACUETOB, COTIIACHO 3aaHHIO;

WCTOJIb30BaHHE KOMITHIOTEPHBIX POTPaMM IPH BHIMTOIHEHUH 3a/1aHVIS;
AHAJIM3 MTOJYUYCHHBIX PACUCTHBIX XaPAKTCPUCTHK, 000CHOBAaHHOCTH BBIBOJIOB

4 Odopmnenue

HpaBHIBHOCTH OhOopMIICHUS (HATMYHE BCEX CTPYKTYPHBIX YacTei,
CTPYKTYpHas yIOPS0Y€HHOCTh, CCHUTKH Ha JIUTEPaTypy, LUTATHI, TAOJIHUIIBL,
PUCYHKH U T.11.);

COOTBETCTBHE 0(OPMIICHHS PaBUIIaM KOMIIBIOTEPHOTO Habopa TeKkcTa
(cobmroneHmne o0beMa, MPUQTOB, HHTEPBAIOB, BRIPABHUBAHUS TEKCTA Ha
CTpaHHMIaX, HyMepanus CTPaHUIl U T.11.);

aKKypaTHOCTb 0hopMileHHs (OTCYTCTBHE

MMOMapoK, paboTa cOpOIIOpOBaHa U T.11.);

5 3ammuTa

BJIaJICHUE MaTEePHAJIOM;

MPaBWILHOCTh OTBETOB Ha 33aJJaHHBIC BOIIPOCHL,
CIIOCOOHOCTH K M3JIO)KEHHIO COOCTBEHHBIX MBICJICH.

UTOIO

150

KonunuectBo 6anmos:

HauboJIee TOJTHO COOTBETCTBYET JAHHOMY ITOKAa3aTeto — 3 0asa;
JIOCTaTOYHO IOJIHO — 2 0ajia;

yacTU4HO — 1 Oar;

He cooTBeTCTBYET — 0 6amioB.




MuHHCTEpCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepannn denepansroe
rOCyTapCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPEIKICHUE BBICIIIETO 00pa30BaHUs

«CEBEPO-BOCTOYHBIN ®EJEPAJIbHBI YHUBEPCUTET UMEHHU M.K. AMMOCOBA»

Texunaeckuit nactutyT (Pumman) ®PTAOY BO «CBDVY» B r. Hepronrpu

KA®EJIPA MATEMATHUKU N UTHO®OPMATHUKU
KonTpoasnasi padora
8 cemecTp
Tema «MaremaTHueckoe 1 UMUTAIIMOHHOE MOJIETIUPOBAHUE CIOKHBIX CUCTEMY

TeMmaTuKka 3a1aHUN
BremonanuTe pazpaboTKy MOJeNn UMHUTHpYIOMEH padoTy WH(POPMAIMOHHON CHUCTEMBI (BBIYMCIUATEIbHBINA
IEHTP, HHGOPMAIIMOHHO-CITPABOYHAsI CUCTEMA U T.11.). B cucTemMy mocTymnarot 3asBKH (3apoCkl) U TPEOYIOT
BBITIOJTHEHHSI HECKOJIBKUX orepariuii o00padotku. O0paboTka Kax a0 3asBKH TpeOyeT PUHAHCOBBIX 3aTpaT U
MPUHOCUT NMPUOBLTH. TpedyeTcs MpH BBHITOIHEHUH 3aJaHUsI PEIIUTh CIIEIyIOINe 3a1a4H:

1. PazpabGotaTth Mozaenb, UMUTHpYIOLLYIO padoTy C B TeueHune oJHOro yaca.

2. Cozpars 3D anuManuio MoJEIMpyeMoro mpoiecca.

3. PaccunrtaTh OCHOBHBIE TOKa3aTeNu pPabOTHl MOJAEIMPYEMOW CHCTEMBI M OpPraHHW30BaTh HX
coxpanenue B Qaitnie MS EXCEL:

* CpenHee BpeMs IpeObIBAaHUS 3a5BOK B CHCTEME
* Cpennee BpeMs peObIBaHUS 3a5BOK B OUEPEIU
» CpenHee BpeMs 00CTy)KUBaHUS 3asBOK

4. Omnpenenuth MoKa3zaTeIn YKOHOMUYECKOH 3(h(HEKTUBHOCTH MOJEIUPYEMOIl CHUCTEMBI.

Onpenenuts ONTUMANIbHOE KOJUYECTBO PECYpPCOB, YTOOBI JUIMHA OYEPEIM HE IMpeBbIlaja

JOTY CTUMOE 3HaUY€HHE (ONTUMHU3AIUOHHBIN YKCIIEPUMEHT).

6. Hactpoutp rpadpuueckuii Mojaenu — MaHedb 3alycKa JIOJDKHA COJep’KaTh MH(OpMalnuio o
Ha3BaHMM MOJEIU U ee pa3paboTuuKe, SIEMEHTHI A YCTAHOBKM HAYalbHBIX 3HAYCHUU
paboTer Monenu (mpu HeoOxomumMocTH). HacTpouTh HaBUTAIMIO MO MPE3CHTAIMH MOJICITH
(Logic, 3D, Statistica u ap.)

9]

BapuanTsel 3a1aHui

1. Ha Boruncnurtensusiii nentp (BLI), umeromuii nse 3BM, mocTymaroT 1Ba MOTOKa 3aaad.
3amauyn TMNA A MOCTYNalT npuMepHo ¢ uHTepBanoMm 40+10 MunyT, 3anaun Tuna B — npumepno uepes 30+20
MuHYT. OOpaboTka kax a0 3a1aun Ha OBM cocToUT U3 ABYX 3TANOB: KOHTPOJIb JAHHBIX U HETIOCPEACTBEHHO
pemenue. B xone KOHTpoI1st 00HAPYKUBAIOTCS OIIMOKH B TAHHBIX IPUMEPHO s 5% 3a7a4; mpu 00HApy KEHUH
olnOKHM 3a/1a4a He perraercsi. KoHTposb 3aHuMaeT poBHO 2 MUHYTHI. Perienue oqHo# 3aaun Tuna A 3aHUMaeT
20+10 munyT, THIA B — 2545 MuUHYT.

[Tpumepno s 60% Beex 3amau, pemaembix Ha BLI, TpeOyeTcs nmepeaaya pe3yibTaToOB 3aKa3uyUKaM

yepe3 ammaparypy nepefadd JaHHbIX. [ 3amad, KOTOpble HE OBLTM pENICHBI HM3-3a OMIMOOK, Tepenada
pe3ynbpTaToB He Tpedyetcs. JlelicTBrs, CBI3aHHBIC C Tiepenavei, 3aHuMaioT poBHo 5 muHyT. Ha BI[ nmeercs
OJIMH KOMIUIEKT anmnaparypsl epeayu JaHHbIX.

[InaTa 3aka3umka B ciydae, €Cliv B 3a7a4e Obluta oOHapyskeHa ommubka, coctasisier 10 nen. exn. [1nara 3a
peuenne ogHou 3anaun tuna A — 30 aeH. en., 3agauu tuna B — 40 nen. exn. [1nara 3a nepenayy pe3yiabTaToB
yepes amnmnapaTypy nepefadu JaHHbIX COCTaBiseT 15 aeH. en.

Tpebyercs pa3zpaboTarh Mozenb, UMUTHpYIOITYI0 paboTy BLl B Teuenue 240 yvacos. [IpegycmoTpers
NOJCUET OIH PEHIEHHBIX U HEPEIIEHHBIX 33/1a4 KaX/10T0 THIIA, a TAK)Ke OOIIUI pa3Mep BBIPYUKH, MTOITy4EHHON
OT pelIeHus 3a/1ay.

2. IInacTMaccoBble U31ENnMsl, BBIIYCKAEMBbIE IBYMs L€XaMH, IOCTYNAKT Ul IIPOBEPKU K
TpeM KoHTpojepam. M3aenus u3 1-ro nexa (u3nenust A) MOCTynaroT B CPEIHEM 4Yepe3 KaKaple 5+2 MUHYTHI,

8



u3zenuss U3 2-ro nexa (u3genuss B) — mpumepHo uepe3 kaxable 7 MUHYT. KOHTpoib Kakaoro wusnenus
3aKJI0YAETCsl B BBHIMOJIHEHUH JIByX W3MEPEHUH, KaKI0€ M3 KOTOPHIX 3aHUMaeT 4+2MUHYTHI, NMPH KaKJOM
u3MepeHun Opak obHapyxusaercs y 3% uznenuil. Ecniu Opak oOHapyXHBaeTcsi IpU NMEPBOM H3MEPEHHUH, TO
BTOPOE U3MEPEHHUE HE BRINONHACTCS. [lociie KOHTPOIIst ToTHBIE U3ACIHS TOAAI0TCS HA YIAKOBOYHYIO MAIIUHY.
VYnakoBKka OHOTO M3JENUs TUIAa A 3aHUMAETPOBHO 3 MUHYTHI, THMNa B — or 3 no 5 munyt. bpakoBanHble
U3JICTTUSl HANPABISIFOTCS HA YCTAHOBKY ISl M3MeNbueHHs. V3MenpyeHne OMHOTO OpakOBAaHHOTO H3JIENHS
3aHUMaeT oT 1 10 4 MUHYT (HE3aBHCHUMO OT TUIA U3JENHUs).

Brimyck ropHoro u3genus THMa A IPUHOCHUT MpHOBLIL B pasMepe 6 n.e., u3aenus tumna B — 8 n.e.
Brimyck 6pakoBaHHOTO M3AENUs (JIF0OOTO THUIA) TPUHOCUT YOBITOK B 3 11.€.

Tpebyetcs pa3padboTaTh MO€Ib, UMUTHUPYIOLIYIO pa0OTy y4acTKa KOHTPOJIS U YIIaKOBKU B TeueHue 10

gacoB. [IpemycMOTpeTh MOACYET AONHM TOAHBIX M OpaKOBAHHBIX HM3JCIHHA Ka)IOTO BUAA,a TaKXke oOmen
NpUOBLIH.

3. B pemoHTHYI0 Ccy)0y NpennpusTus MOCTyNaroT HHCTPYMEHTHI JUIs Hanaaku. VHTepBaibl
MEXly MOMEHTAMH MOCTYIUIEHHUSI HHCTPYMEHTOB cOCTaBIAOT OT 10 10 20 MuHYT.
CHayasia Bce MHCTPYMEHTBI C PaBHOI BEPOSTHOCTBIO IMOCTYINAIOT K OJAHOMY M3 TPEX HaJaJuHKOB.

Hamaguuk BBITOMHSET WX MEJNKYI0 HalaaKy W (IpU HEOOXOIMMOCTH) IMOJIHYIO Halaaky.Menkas Hajaaka
TpeOyeTCst Il BCEX MHCTPYMEHTOB M 3aHUMaeT poBHO 10 MunyT. [loHas Haytagka TpeOyeTcss MPUMEpPHO s
60% unHCTpyMEHTOB; OHA 3aHUMAaeT OT 20 10 40 MUHYT.

Jlis Bcex HMHCTPYMEHTOB TpeOyeTcs NpoBepKa Ha CTEHIE AaBTOMAaTH4ecKoro KoOHTposs. Jlns
MHCTPYMEHTOB, ISl KOTOPBIX BBIMONHSTIACH TOJBKO MEJKas Hajajka, Takas MmpoBepka 3aHuMaeT ot S5m0 10
MUHYT. JJI1 MHCTPYMEHTOB, /JIsi KOTOPBIX BBIMIOJIHSJIACH TIOJHAS HallaJKa, IPOBEpKa 3aHUMAET 15 MUHYT.

3aTpaThl, CBSI3aHHBIE C MEJKOW HAJIAJIKOM MHCTPYMEHTA, COCTABISAIOT 3 J€H. €., 3aTpaThl Ha MOJIHYIO
HaJaJKy — 8 JIeH. €/l., Ha IPOBEPKY Ha CTEHJIE — 5 JACH. e].

Tpebyercs pazpaboTaTh MOJAENTb, UMUTHPYIOLIYIO PabOTy PEMOHTHOI ciyxkO0bl B TeueHue 100gacos.
[TporpaMMma 10KHA BBIUKCIATH: IOJIF0 HHCTPYMEHTOB, /U KOTOPBIX MOTpeOoBaIach TOIBKO MENKash HalaaKa;
JONII0 MHCTPYMEHTOB, IS KOTOPBIX MOTpeboBajach MOJNHAs Hajajaka; oOIIMe 3aTpaThl Ha HaTaJKy BCeX
WHCTPYMEHTOB.

4. Wznenus, BblycKaeMble B JBYX IleXaX, MOCTYHNAlOT K OJHOMY M3 TpeX KOHTPOJIEPOB.
WHTepBas BpeMeHU Mexay MOCTYIUIEHUAMHU M3ienuil u3 uexa 1 cocrasisger 20+5 munyT, n3 nexa 2 —15+5
MUHYT. KOHTpOJIb KaXK10T0 M3/A€THsI COCTOUT B BBIIIOJHEHUH ABYX OINEpalMil: MepBas oneparus 3aHUMaeT OT
3 1o 7 MuHYT, BTOpas — oT 8 10 12 MunyT. Ilpy BeINmoNHEHNN KaX /101 U3 oniepaluil MpuMepHo Uit 2% u3aenui
oOHapy>xuBaetcs 6pak. Eciu Opak oOHapyXuBaeTcsi P BBIIOIHEHUH [IEPBOM ONepainun KOHTPOJIs, TO BTOpas
orepanus He BBIIIOJIHSAETCS.

[Tocnie KOHTPOJIS TOAHBIE U3/EIHS [TOJAI0TCA HAa YIIAKOBOUHYIO MAallIMHY, BBIIOJHSIOLIYI0 YIAKOBKY U

MapKHpPOBKY M3ICIHMNA. YTIAaKOBKA OJHOIO M3JENHs 3aHMMAeT pOBHO S5 MuHYT. HaHeceHne MapKuUpOBKM Ha
u3JIeNn1e, NOCTyHUBIIEE U3 Liexa 1, 3aHUMaeT POBHO 2,5 MUHYTHI, JJIsl 3NN U3 LieXa 2 — pOBHO 1,5 MUHYTHI.

Kaxxmoe romHoe wu3menue, BBIMYIICHHOE II€XOM 1, NMPUHOCUT TpHOBUTL B pasmepe 4 MeH. en.,
OpakoBaHHOE — YOBITOK 1 JIeH. 1. BBIMyCcK TOHOTO M3AeNus IeXOM 2 MPUHOCHT NMPUOBLUIL B 2,5 1eH. ef.,
BBIMTYCK OpaKOBaHHOTO U3JeNUs — YOBITOK B 1,5 feH. en.

Tpebyetcs pazpaboTaTh MOENb, UMUTHPYIOIIYIO pabOTy ydacTKa KOHTPOJIS U YIIAaKOBKHU B TeueHue 48
yacoB. [IpegycMoTpeTs MoACYET TOJU FOJHBIX U 3a0paKOBAHHBIX U3JIEIHH (OTACTBHO IS U3ACTUHN U3 KaXI0T0
1exa), a TaKkke oome mpuobLIH.

5. B undopmannonno-cnpaBounyto cuctemy (MCC) moctymnator 3amnpockl. UHTEpBaIbl MEXKIY
3aIpocamMu COCTABIIAIOT OT 5 10 15 cexyHI.
3anpockl MOCTYMAT Ha OJIMH U3 JBYX KOMIBIOTEPOB, oocmyxuBaromux MCC. [{ns kaxaoro 3ampoca

BBITIOJIHAETCS OJIHA WJIM JBE€ ONEpallly MOWCKa AaHHbIX. [lepBas omepauus Mmoucka BBIIOJHSAETCS IS BCEX
3ampocoB. B 60% ciydaeB nHbopMalivs, HalileHHas B Pe3yJIbTaTe 3TON ONepalnu, SIBISETCS JOCTATOYHON st
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OTBCTA Ha 3a1pocC. B ocranpHBIX ClIy4asaX BBIMIOJIHACTCA CIIC OAHA OIICpalvsd IOUCKa JaHHBIX. Ka)KI[aH onepanusa
MOKMCKA JaHHBIX 3aHUMAET OT 2 0 8 CEKyH/I.

Haiinennast unpopmanus nepegaeTcs Ha TEPMHHAI TOJIH30BATEIS Yepe3 anmaparypy nepeaadu JaHHBIX
(AITM). Ecnu mepenaetcs nHpopManus, HalIeHHAS TOJIBKO B PE3yJIbTaTe OJHOM OIepaliuu rmoucka (epBoi),
TO Tiepenaya 3aHumaeT ot 3 1o 7 cexkyHa. Ecnu mepemaercst mHbopmalus mo pe3ysbTataMm JIBYX OTEpaIlfid
MOMCKa TaHHBIX, TO Tiepeiadya 3aHUMaeT oT 6 10 12 cekyH.

[Tpubsu1b opranuzanuy, Bnaaewmeid UCC, or 06paboTKH OZHOTO 3ampoca, COCTaBISIET 2,5 NeH. ef.,
€CJIM TIOJIL30BATENI0 MepeaaBaiack HHPOpMAIMs M0 pe3yibTaTaM OJHOTO 3ampoca, U 3,5 JeH. el. — eClid
nepeaaBagach HHGoOpMaIKs MO pe3yIbTaTaM JIByX 3alpOCOB.

Tpebyercs pazpaboTtaTh MoIeb, IMHTHPYIOIIYIO padoTy MCC B TeueHne ogHoro yaca. [IpenycMoTpers
BBIYHCJICHHUE JOJH 3alPOCOB C OJHOW OIEpamyei MOWCKa W JIONH 3allPOCOB C JABYMS ONEPALUSIMHU TTOUCKA,
MOJICUUTATh OOIIYI0 TPUOBLIb.

6. Ha Beruucnurensaom nentpe (BLI), B koTropom nmerotcst ase DBM, moctymnarT 3amaquais
pelIeHNs OT IBYX 3aKa34MKOB. MIHTepBaibl BpeMEHHM MEX Ay IOCTYIUIEHUSIMU 3ajjad COCTaBIAOT 2+1 gac.
Cpenu Bcex 3aaa4, mocrynatonux Ha BLI, umerorcs 3agauun 1Byx tumnos: tumna A (npumepro 70% 3agaq)

u tuna B (30%). Pemenne 3agaun tuna A coctout B 00paboTKe 0HOr0 Habopa JaHHBIX, pelleHUe 3aJaun
tuna B — B 00paboTke nByx HaOOpoB naHHBIX. BpeMs o0paboTku ogHOro HabOpa AaHHBIX cocTaBiser ot 0,5
yaca J10 2 4acoB.

ITo oxonuanuu pemenus npumepHo ais 80% Bcex 3agad TpeOyeTcs BHIBOJ PE3yIbTaTOB HA MPHHTED.
BriBon 3anumaer ot 10 go 30 munyt. Ha BI] umeetcs ogun npunTep. Bo BpeMs nedatu pe3ynbTaToB 3a1aun
OBM moxeT pemaTh Apyryro 3a1aqy.

[Tnara 3akazumka 3a 00pabOTKy omHOTO Habopa maHHBIX coctaBisier 30 meH. en. Ilmara 3a medarsb
pe3yabTaToB coctaisieT 20 fAeH. e.

Tpebyercst pa3paboTaTh MOJEIb, IMHTHPYIOIIYIO padoty BII 3a 500 gacos. [IpenycmoTpers moacuér
A0JIM pCHICHHBIX 3aJla4 KaXXAO0T0 THUIIA, a TaKKC O6HICI\/JI HpI/I6I)IJ'II/I.

7. Nzpenus npoxoasT KOHTPOIb KadecTBa. [10TOK M3aenuii MOKHO CUUTATh ITyaCCOHOBCKHM;
CpeIHUI HHTEPBAJl BpeMEHU MEX Iy u3aenusamu coctaniseT 20 munyT. [Ipumepro 20% ot o01iero koianyecTBa
u3MIenid cocTaBisIoT m3aenus tuna M1, 50% — M2, 30% — UM3. Ha yugactke paboTarOT JBa KOHTPOJIEpA.
KonTponb ogHOro u3nenus 3aHMMaeT B CpeHeM 15 MUHYT (9KCTIOHEHIHANIbHAS CIy4ailHasl BEIMYMHA).

[To pesynbratam KoHTpoJis B cpenHeM 5% wuznenuit Opakytorcs. [locie KOHTpossl TOJHBIE U3AEIUS

MMOJAarTCd Ha YHNAKOBOYHYIO MallWHY. IIJ'II/ITGJ'IBHOCTI) YIOAaKOBKH OAHOro M3ACIIHA pacipeacicHa I10
TayCCOBCKOMY 3dKOHY; XapaKTCPUCTUKU BPEMCHU YIIAKOBKH YKAa3aHbI B Ta6J'II/II_Ie.

Tun CpenneeBpems
M30CIINA YIIAKOBKH,
MUH
ni 5
n2 10
n3 15

Kaxxnoe rogHoe u3aenue, BBIMYIIEHHOE, MPUHOCUT MPUOBLIL B pazMepe 4 neH. ef., OpakoBaHHOE —
yobrTok 1 geH. en. TpeOyeTcst pazpaboTaTh MOJENb, HMHUTUPYIOIIYIO pabOTy y4aCTKaKOHTPOJS U YIAKOBKH B
TeueHue 48 yacos.

[MpexycMoTpeTs MOACYET MONMHM TOAHBIX M OpaKOBaHHBIX HM3JENIUI KaKAOTO THMA M pacyeT oOriei
npUOBLIH.

8. Ha cranok mnoctymaror neranu s oOpabotku. [loTok ferameii MOXXHO CUHMTATh
MyaCCOHOBCKHUM; CPEIHUN MHTEPBAJI BPEMEHU MEXKY A€TalsIMU cocTaBisieT 10 MUHYT.
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Chauana neranu oOpabaThiBatoTCs Ha cTaHke A. Bpems 00paboTku ieTany Ha CTaHKe A — rayCCOBCKast
ciydaiiHasi BeTMUnHa; 00paboTKa 3aHUMAeT B CPEHEM 5 MUHYT.

[Tpu 0O6paboTke Ha cTaHke A B 2% cilydaeB JIomycKaeTcs Opak; OpaKOBaHHBIE IETAH HE TIOCTYIAIOT Ha
nanbHelnryo o0paboTtky. Kpome toro, B 5% cinyuaeB gomyckaercs nedext tuna J[1,8 3% — nedexr tuna /12
(omHOBpEeMEHHO JBa AedeKTa HEBO3MOXKHBI); ATH N€(PEKTHI MOJTHOCTHIO YCT- PAHAIOTCS HA CICAYIOIIEM dTare
00paboTKu.

[To okoHyaHuu 00pabOTKH HA CTaHKE A JEeTalld MOCTYNAIOT Ha OJUH U3 JBYX OJIMHAKOBHIX CTAaHKOB B.
Bpewmst 00paboTku Ha craHke B — sKcroHeHIManbHas CilydaiiHasi BEJMUYMHA; CpeIHee

BpeMst 00paboTku aeranu 6e3 nepexroB — 8 munHyT, ¢ nedpexrom 1 — 12 munyT, ¢ nedpexrom /12 — 10
MUHYT.

3arpartsl, cBs3aHHBIE ¢ ycTpaHeHueM aedekta JI1 coctaBnsior 5 neH. en., aedexra 2 — 4 new. en.,
yOBITOK OT O/IHOM OpaKOBaHHOM AeTanu — 7 JIEH. €.

TpebyeTtcs pazpaboTats MO/IEIH, IMUTUPYIONIYIO paboTy ydacTka B TeueHue 48 gacos. [IpexycmoTpeTsh

MOICUYET JOJM BBIMYIICHHBIX TOAHBIX JACTalIel, JOJIU 3a0paKOBaHHBIX JIeTajiel U OOLIUX 3aTpar.

9. Ha BBIMHCIUTENHHBIA KOMITIEKC, BXOSIINA B COCTaB CETH, MMOCTYMAIOT JJIs PEIICHUS 3a1a4un
Tpéx tumnoB: Tuna A (70%), tuna B (20%), Tuna C (10%). IToTok 3aaa4, mocTynaronmx Ha perieHne, MOKHO
CUHTATh ITyaCCOHOBCKUM; CPEIHUI MHTEPBAT BpEMEHU MKy 3aJadaMu cocTaBisieT 20 MUHYT.

BrraucauTenpbHbIA KOMITJIEKC COCTOUT W3 JBYX KOMITHIOTEPOB. 3ajada HaIpaBiseTCss Ha CBOOOIHBIN
KOMIIBIOTEP, a €CJI 00a KOMITBIOTEpa 3aHATHI — Ha TOT, Y KOTOPOTO MCHBIIIE OYePE/Ib.

Bpewmst pemieHust 3aay Ha KOMIBIOTEpE TpEACTaBIsieT cO0O TayCCOBCKYIO CIIyYailHYIO BEIHUYWHY.

CpenHee BpeMs pelieHus 3a/ladyd Ha IEpBOM KomnbloTepe — 10 MuHyT, Ha BTOpoMm — 15 MuHyT. B cpennem us-
3a HEXBATKH BBIUUCIUTEIbHOM MoTHOCTH 1% 1 2% 3a7a4 nmony4aroT 0Tka3 0TOOPaOOTKHU OT MEPBOTO U BTOPOTO
KOMITbIOTEPA COOTBETCTBEHHO.

[To oxoH4YaHMM pelleHus 3a1a4d PE3yIbTaThl IEPEAAIOTCS HA TIaBHBIN KOMIBIOTEP CETU MO OJTHOMY U3
IBYX KaHAIOB CBsi3H. llepemava pe3yiabTaToB MO JIFOOOMY W3 KaHAJIOB 3aHWMAaeT B CPEJHEM S5 MUHYT
(9KCTIOHEHIMalIbHAA CiIy4aiiHasi BeJINUMHA).

ITorepu ot oTKazaHHbIX 3a1a4 cocTaBisioT 10 aen. ex. [1narta 3a pemenne onHoi 3amauu tuna A — 30
JIeH. el., 3aaaun Tuna B — 40 new. en., tuna C — 35 nen.en. [1nata 3a nepegavuype3ynbTaToOB yepes3 anmnapaTypy
nepeayr JaHHbIX COCTaBIISIET 15 neH. en.

Tpebyercs pa3paboTaTh MOAENIb, UMUTUPYIOILYIO paObOTy y3/1a BbIUUCIUTENbHON ceTu 3al00 yacos.
[TpemycMoTpeTh MOACUET JOMU PEIIEHHBIX U OTKa3aHHBIX 3a/1a4, a TAK)Ke O0IIU pa3Mep BBIPYUKH, TOTYyYSCHHON
OT pelieHus 3a1a4.

10. [Iponykius mocrymnaer Ha ylnakoOBOUYHBIN KOHBeHep. [I0TOK MOCTYIUIEHUH ITyaCCOHOBCKUMU,
CpEHUI UHTEPBAJT BPEMEHHU MEXAY MOCTYIIJICHUAMHU COCTaBIsIeT 10 MUHYT.
ChHavana mponaykmus oOpabaThIBalOTCS HAa OJHOM W3 JIBYX OOCITYKHMBAIOHIMX YCTpOHCTB A. Bpewms

00paboTKH JAeTaJIN HA YCTPOUCTBE A — rayCCOBCKas CliydaifHasi BeJTMYMHA; 00paboTka 3aHUMAET B cpefaHeM 15
MUHYT.

[Ipn o6pabotke Ha yctpoiictBe A B 3% cnyuyaeB jomyckaeTcsi Opak; OpakoBaHHasi yNakKoBKa He
MOCTyNaeT Ha AanbpHelIyo 00pabotky. Kpome Toro, B 8% ciydaeB gomyckaeTcst AeQeKT, KOTOPBIN MOTHOCTHIO
YCTpaHsETCs Ha CIEAYIOUIEM dTare 00paboTKy.

[lo oxonyanuum 00pabOTKM Ha yCTpoiicTBe A MpoAyKUuMs IMocTynmaeT Ha ycrpoictBo B. Ilepen
yCTpOMCTBOM B mMeeTcss Hakonmurelnb Ha S5 JAeTanei; €CliM OH 3aloJIHEH, TO JETAId HAIPaBIIAKOTCS Ha
yctporictBo C. Bpemst 00paboTku Ha ycTpoiicTBe B - sxcrioHeHIInanpHas ciiydaiiHasi BEJIMUUHA; CPETHEE BpeMs
00paboTku ynakoBku 6e3 aedexroB — 10 munyT, ¢ nedexrom — 15 muHyT. Bpems o6paboTku Ha ycTpoiictBe C
— TaK)Xe SKCIMOHECHIMANIbHAs CIydaliHas BEJIMYMHA; CpelHee BpeMsi o0paboTkH ymakoBku 0e3 nedexktoB —20
MHUHYT, C Te(peKToM — 25 MUHYT.
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BrImyck TOmHOTO WM3IENus MPUHOCHT NPUOBUIE B pasMepe 8 aA.e., W3JENUsl THUMA C YCTPaHECHHBIM
nedekToM — 5 1.e. YOBITOK OT OpaKOBaHHOTO M3/EIUS COCTABIISET 3 JI.C.
TpebyeTtcs pazpaboTaTh MOJIE)b, IMUTHPYIOIIYIO Pa0OTy CTaHKOB B TeucHHE 48 dacoB. [IpemycMoTpeTh

MMOACUCT AOJH BBIITYIICHHBIX I'OAHBIX JeTaneu u 3a6paKOBaHHI>IX ﬂeTaﬂeﬁ,HOqueHHOﬁ HpI/I6LIJ'II/I.

11. Kommiexryromue aeranu Buaa A u Buja B mocTynaror Kk OIHOMY U3 TpeX KOHTPOJIEPOB.
WHTepBan BpeMeHU MEXy NOCTYIUIEHUSIMU KOMILIEKTAaluu BUja A cocrasiseT 15+5 munyT, Buga B — 10+£5
MUHYT. KOHTpOJIb KaK0r0 U3/1€TH1s COCTOUT B BBIIIOJHEHUH JIByX OIEpalluii:IiepBas onepanys 3aHumaeT oT 1
10 5 MUHYT, BTOpast — oT 6 10 10 MunyT. [Ipy BEINOTHEHUN Ka)KI0MKU3 onepanuii mpuMepHo s 2% u3aenui
oOHapy>xuBaetcs Opak. Eciu Opak oOHapyXuBaeTcsi P BBIIIOJIHEHUH [IEPBOM ONepanun KOHTPOJIs, TO BTOpast
Onepanys He BBIITOIHAETCS.

ITocne KOHTPOJIA roAHBIE JETalu MOJAIOTCS HAa YIAKOBOYHYHO MAILUHY, BBINOJIHAIOIIYIO YIIAKOBKY U

MapKHUpPOBKY M3IENHA. YTaKOBKa OJHOrO M3JIEIUsl 3aHUMAET pOBHO 3 MUHYTHl. HaHeceHne MapKUpOBKHU Ha
KOMIUIEKTAIMIO BUAA A 3aHUMaeT poBHO 1,5 MuHyThI, BUsa B — poBHO 0,5 MUHYTHI.

Kaxnplii BBIMYIICHHBIH KOMIUICKT JeTajied BUAa A TPUHOCHUT NPUOBUTF B pasmepe 4 JeH. ef.,
OpakoBaHHOE — YOBITOK 1 1eH. ea. Beimyck xomruiekTa aetaneit Buga B mpuHocuT mpuObLh B 2,5 1eH. ef.,
yOBITOK OT OpaKOBaHHOT'O KOMIUIEKTa COCTaBJISIeT 1,5 /eH. e.

Tpebyercs pa3zpaboTaTh MOEIb, UMUTHPYIOIIYIO pabOTy y4acTKa KOHTPOJIS U YIIaKOBKHU B TeueHue 48
yacoB. [lpenycMoTpers moACY4€T AONMM TOAHBIX U 3a0paKoOBaHHBIX W3JEHHA (OTACNBHO IS KaXXZOTro
KOMIUIEKTA), a TAKKe 00IIel mpuObLIH.

12. B oraen nuarHoCTHKM MOCTYyHalOT HOBBbIE aBTOMAIMHBI. MHTEpBalbl MEXy MOMEHTaMHU
MOCTYIUICHUS aBTOMAIIUH COCTaBIsAIOT OT 10 10 20 MUHYT.
CHauana Bce aBTOMAIIMHBI C PaBHOW BEPOSITHOCTHIO MOCTYIMAIOT K OJHOMY M3 TPEX HaJaJ4yUKOB.

Hamaguuk BBITOMHSET MX MEJNKYI0 HalaaKy W (IpH HEOOXOIMMOCTH) IMOJIHYIO Hallaaky.Menkas Hajaaka
TpedyeTcs UTsi BceX aBTOMAIINH U 3aHuMaeT poBHO 10 munyT. [TonHast Hanaaka Tpedyetcst mpumepHo aiist 60%
aBToMaIuH; oHa 3aHuMaet ot 20 10 40 MUHYT.

Bce aBroManmHel IpoXOAsAT MPOBEPKY HA YCTPOHWCTBE aBTOMAaTHYECKOro KOHTpouis. [l aBToMaminH,
JUIST KOTOPBIX BBHITIONHSUIACH TOJBKO MeEJKas Hajaaka, Takas MpoBepka 3aHuMaeT oT 5 mo 10 mwunyt. s
ABTOMAIIIWH, JIJIs1 KOTOPBIX BBITIONHSIACH MTOJIHAS HalaIKa, TPOBEepKa 3aHUMaeT 15 MUHYT.

3arpaTsl, CBA3aHHBIE C MEJIKOM HaJaJKOW aBTOMAIIMH, COCTAaBJLIIOT 3 ACH. €ll., 3aTpaThl Ha IOJIHYIO
HaJIaJKy — 8 JIeH. €], Ha IPOBEPKY Ha yCTPOMCTBE aBTOMATHUECKOI0 KOHTPOJIS — 5 ACH. €.

Tpebyetcsa pa3paboTaTh MOJENb, UMUTHPYIOLIYIO pabOTy OTHeNa AMArHOCTUKM B TE€YEHUE

100 gacos. [IporpamMma 10J1KHa BBIYUCIATH: OO aBTOMAIIMH, JUIsl KOTOPBIX MOTPeOdOBaIach TOJIBKO

MeJIKasi HajlaJKa; JOJII0 aBTOMAIIWH, JJII KOTOPBIX MOTpeOOBaiiach IMOJHAS Hayajaka; OOIIME 3aTpaThl Ha
HaJIaJKy BCEX aBTOMAIIIHH.

13. Ha copTrpoBOYHYIO CTaHIMIO MOCTYMAlOT BaroHbl IJi1 MPOBEPKU, CPEIHHN HMHTEpBAI
BPEMEHU MEXAY MOCTYIIEHUSAMU cocTaBiseT 10 MUHYT (IIOTOK ITyaCCOHOBCKUH).

CHayaJia BaroHbl MPOBEPSIFOTCST KOHTpoJiepoM A. Bpemsi mpoBepku BaroHa — rayccoBcKasi cilydaiiHas
BEJIMYMHA; 00pabOTKa 3aHUMAET B CPEAHEM 5 MUHYT.

[Tpu npoBepke KoHTpOJIepoM A B 2% ciydaeB BaroH MPU3HAETCS HETOAHBIM M OTIPABISETCS 0OpaTHO

Ha 3aBoA. Kpome toro, B 5% ciiydaeB nomyckaercs nedekt tuna /1, B 3% — gedext tuna /12 (oaHOBpeMEHHO
nBa nedeKTa HEBO3MOXKHBI); 3TH Je(EKThI MOTHOCTHIO YCTPAHAIOTCS Ha CIICAYIOIIEM dTare 00padoTKH.

[Io OKOHYaHWU TPOBEPKHU KOHTPOJIEPOM A BaroHbl IMOCTYHNAIOT HA OJMH M3 JIByX OJMHAKOBBIX
ABTOMATHUYECKUX CEPBHCOB 10 ycTpaHeHHo nedektoB B. Bpemst 00paboTku Ha cepBuce B — skcIOHEHIMATBHAS
cilydaifHasi BeJIMYMHA; cpe/iHee BpeMs 00paboTKu BaroHa 6e3 1eekToB — 8§ MUHYT, ¢ aedextoM J[1 — 12 munyT,
¢ nepexrom 12 — 10 MunyT.

3arpatsl, cBsi3aHHbIE ¢ ycTpaHeHueM nedekrta J[1 cocraBnsior 5 neH. en., nedekra /12 — 4 new. en.,

yOBITOK OT OJTHOTO OTOPaKOBAHHOTO BaroHa — 7 JieH. €.
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Tpebyercs pazpaboTaTh MOJAETh, UMUTHPYIOIIYIO paOOTy COPTUPOBOYHON CTAaHIMM B TeueHue 48
gacoB. [IpeaycMoTpeTh OACUET TOTH BRITYIICHHBIX BArOHOB, JIOJIM OTOPAKOBAHHBIX BArOHOB M OOIIUX 3aTpaT.

Cmpykmypa omuema
ITo pe3ynbTaTaM BHITIOTHEHHS 33/1aHUS COCTAaBUTh OTYET:

Beenenne

1. Otansl pa3paboTKH MOJEIN

2. DKCIMEPUMEHTHI C MOAEJBIO U AaHAJIU3 UX PE3YJIbTATOB
3aKIIOuYeHHE

Kpurepuu ouenkmu:

Kpurepun 26 |16 |06
1 | Bnanenne 6a30BbIMU 3HAHUAMH B TIPOPECCHOHATEHON O0OJIACTH W B CMEKHBIX
00J1acTsIx
2 | BnajgeHue HaBbIKAMU PEIICHUS UCCIEA0BATEIBCKUX 3a/1a4 U TEXHUYECKHUX
po0JieM, HECTAHAAPTHBIX 3ajay WU 3a/1a4 MOBBIIICHHON CIOXKHOCTH
3 | BianeHue HaBbIKaMH MCIIOJIb30BAHUSI COBPEMEHHBIX MTAKETOB KOMITbIOTEPHBIX
MIpOrpamMm M TEXHOJIOTUH
4 | Brmanenue HaBBIKaMHU 0(DOPMIICHUS OTUYETHBIX MaTEPHUATIOB
5 | IIpaBHJIBHOCTH OTBETOB Ha 3aJjaHHBIE BOIPOCHI
HUTOIroO 106

COOTBETCTBHE KPUTEPHIO: ITOTHO — 2 Oairia; yacTUIHo — 1 6amt; He cooTBeTcTBYeT — 0 OaioB.
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MunHCTepCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoit denepannn
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKICHIE BBICIIETO 00pa30BaHHS

«CEBEPO-BOCTOYHbII ®EJIEPAJIBHBI YHUBEPCUTET UMEHU M.K. AMMOCOBA»

Texunueckuit unctutyt (punman) PIAOY BO «CBD®Y» B 1. Heptonrpu
KA®EJIPA MATEMATUKU U NHOOPMATHKU

Tematuka J1abopaTOPHBIX padboOT

6 cemecTp
Tema 1. OcHOBBI MaTeMaTHYECKOIO MOJAEIUpPOBaHUsA. YHCIEHHOE pelleHue 3aaad
T QepeHIMaIbHOr0 U HHTErPaaIbHOI0 HCUUCICHHS.
Tema 2. OcHOBBI MaTEMAaTUYECKOT0 MoJienupoBaHus. MccnenoBanre pyHKINNA U BO3SMOXHOCTH
rpau4ecKoro npeiCcTaBIeHUs JaHHbIX.
Tema 3. MeToabl CTaTUCTUYECKOTO MOAETMpPOBaHus. KoppensaunoHHblii aHAIN3.
Tema 4. MeToapl cTaTUCTUYECKOTO MOAENpoBaHus. [1apHbIil perpecCCMOHHBIN aHATU3.
Tema 5. MeTonpl CTaTHCTHYECKOTO MOJECIUPOBAHMS. MHOKECTBEHHBI pPErpeCCUOHHBIN
aHaJIN3.
Tema 6. Mogenu 3a1a4 ONTUMAIBHOTO YTIIpaBJIeHUA. 3a/1a4u JTUHEHHON ONITUMU3AIUH.
Tema 7. Mogenu 3aa4 ONTUMAIBHOTO yIpaBiieHUs. TpaHCIIOPTHBIE 3a0a4H.
Tema 8. Mozenu 3a1a4 ONTUMAJILHOTO YIIPABJIEHUS. 3aJa4l HETMHEWHON ONTUMHU3ALUU
Tema 9. MHOrOKpuTEpHanbHbIC 3aJa4d ONTUMH3ALNH.
Tema 10. Monenu 3a1a4 AUCKPETHON ONTUMU3ALUN

7 cemectp
Tema 1. MogenupoBanue ciaydadHbIX porieccoB metoioM Monte-Kapio.
Tema 2. MoaenupoBanue pactpeesieHui CIydYaiHbIX BEJIMYKH.
Tema 3. MoaennpoBaHue JUHAMUYECKUX CUCTEM
Tema 4. JluckpeTHO-cOOBITUIIHASA MOJIETH
Tema 5. Hactpolika aHnManuy B MUMHATALMOHHON MOJEIN
Tema 6. CTelTHapTHI U IUArpaMMBbI MPOIECCa B UMUTAIIMOHHON MOJIENH
Tema 7. CucreMHO-IUHAMUYeCKas MOJIENh
Tema 8. AreHTHAs MOJCIIb
Tema 9. IMutannoHHast MOJENb CUCTEMBI MaccoBoro obcmykuBanus (CMO)
Tema 10. MMuTanmuonHas MoJielIb MHOroKaHajibHol CMO
Tema 11. Umutanmmonnas moaens CMO ¢ oTka3zaMu
Tema 12. Umuranmonnas moaeitb CMO ¢ BEITECHEHHEM U OKUIAHUEM

8 cemectp
Tema 1. MogenupoBanue pabOThI 3aBOACKOTO 1IeXa
Tema 2. MoaenupoBaHue MemexXo1HON JUHAMUKH
Tema 3. MoaenupoBaHre TPaHCIOPTHBIX MEPEBO30K
Tema 4. Mopenb (GyHKIIMOHHPOBAHUS CHCTEM CBSI3H
Tema 5. Mogenb 00paboOTKH JOKYMEHTOB B OpraHU3allud
Tema 6. MoaenupoBanue OU3HEC-TIPOIIECCOB
Kputepun onenku:
0 GayuToB - CTAaBHUTCS, €CIIM CTYJICHT HE BBITIOJIHIII K IIPAKTHYECKOH (JTabopaTopHOii) padoTe.
1 Gamnm - CTYOEHT MOKa3al MOBEPXHOCTHBIE 3HAHUS MO OONbIIEH YacTU TEMBbI, TOMYLICHBI
rpyOble OMUOKY MPH BBIMIOJTHCHUN 33]JaHUH MU BBIMTOJIHCHO MCHBIIIE TIOJIOBUHBI 33 [aHWSI.
2 Ganna - CTaBUTCS, €CJIU CTYACHT OOHAPYKUBACT 3HAHHWE ¥ TIOHUMAaHNE OCHOBHBIX MOJIOKEHUN
00Cy>KIaeMoil TeMbI, HO TIPU BBHITIOJHEHUU 3aJaHUN JTOMYIIEHBl HETOYHOCTH WIIM 3aJaHue
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BhImosHeHO Ha 80-90%, odopmiieHne paboTHl BBITOJHEHO HETOCTATOYHO IOCIIEI0BATENBHO,
JIONYIIEHBI OMIMOKH B 0()OPMIICHUN MaTepHaa.

3 Gaya - CTaBUTCS, €CIIU CTYACHT MOJHOCTHIO BBITIONHII 33JaHne, HO JIOMYCTHII €INHUYHBIC
OLIMOKY B M3JIOKEHUH MaTepualia, 3HaeT MaTepHaj, CaMOCTOSATEILHO MOMPABIIeT OMNOKN U
HOTPENTHOCTH TIOCIIE 3aMEYaHUH MPEeroaaBaTes.
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MuHHUCTEPCTBO HayKH M BhIciIero oopazosanus Poccuiickoit @enepanuu denepanbaoe
rocylapCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKACHHUE BBICIIET0 00pa30BaHuUs

«CEBEPO-BOCTOYHbBII ®EJIEPAJIBHBIA YHUBEPCUTET UMEHHU M.K. AMMOCOBA»
Texuuaeckuit uHCTUTYT (punnan) PIAOY BO «CB®Y» B r. HeproarpuKA®E/IPA

MATEMATHKU U UTHOOPMATUKNU

JK3aMeH
[Iporpamma sk3amMeHa BKIIIOYAET B ce€0s1 2 TEOPETHUECKUX BOIpoca M 1 MpakTHIECKOe

3a1aHUC, HAIIPABJICHHBLIC HA BBIABJIICHHUC YPOBHA (i)OpCPIpOBaHHOCTI/I KOMIICTCHIINH.

[lepeveHb TEOPETUUECKUX BOTIPOCOB

ORI B WD —

W W W W W NN NN DNDNDNDNDNDNFE e e e e
N N R R R e R N e e N

35.

8 cemecTp

MonennpoBaHue, BUJIbl MOAECIUPOBAHUS.

[TonsiTHE MaTEeMaTUYECKOTO MOAECTUPOBAHUSI.

Bunn MaTeMaTHUeCKUX MOJEIIEH.

DTanbel MaTEeMaTHUYECKOTO MOJICTTUPOBAHUSI.

Merton Monte-Kapio.

OCHOBHBIE THITBI paclipeieICHUI CTy4yailHbIX BEJIUYUH.

OcHOBBI T€OpUU cUCTEM MaccoBoro obcmyxuBanus (CMO).

Onementsl CMO.

Knaccugukanus cucteM MaccoBOro 00ciy>KMUBaHHUs.

ITokazarenu a¢ppextuBHOCTH padoTsl CMO.

3anaun reopun CMO

[ToHsATHE UMUTAITMOHHOTO MOJEITUPOBAHHSL.

Oranbl UMUTAIUOHHOTO MOJICITUPOBAHMUS.

Buibl UIMUTaIIMOHHOTO MOJIETHPOBAHUSI.

CucremMbl UMUTAITMOHHOTO MoJepoBanus [think, Arena, GPSS.

Cpena moaenupoBanus AnyLogic.

CpenctBa, pecypchl 1 OMOIMOTEKH cucTeMbl AnylLogic uist MOIeTUPOBaHUSI.

Ocnosuble koHuenuuu J{C MoaenupoBaHus.

MeTo10510THsl CUCTEMHON AUHAMUKH.

ATEHTHBIN TOX0/ B UMUTAllHOHHOM MOJICTTUPOBAHUH

KommnekcHplil moaxo K TECTUPOBAHUIO UMUTALMOHHON MOJEIH.

OneHka aIekBaTHOCTH MOJICIH.

Bepudukanus monenu.

Banupauus nanabix. OlieHKa TOYHOCTH PE3YIBTaTOB MOJEIUPOBAHHUS.

Banupauus nanusix. OLeHka yCTOWYMBOCTH PE3YyJIbTaTOB MOAEIUPOBAHUS.

Banupanus nanasix. OLeHKa 9yBCTBUTETLHOCTH MOJICH. .

KoMnbroTepHsIil SKCIEPUMEHT HA UMUTALIUOHHOW MOJIEIIH.

TakTuueckoe MIaHUPOBaHUE UMUTAITMOHHOTO KCIIEPUMEHTA.

CopnepxaHue BBIYMCIUTENIBHOTO 3KCIIEPUMEHTA Ha MOJIETU

Monenu pyHKIMOHUPOBAHUS TPOU3BOJICTBA.

Monenu QyHKIMOHUPOBAHHS MapIIPyTH3aTOPa COOIICHHA.

Mopenb 00paboTKH 3aPOCOB CEPBEPOM.

Monens GyHKIHOHUPOBAHUS BHIYHCIUTEIBHON CUCTEMBI.

Mopenb popMupoBaHUs JOKyMEHTOOO0OpOTa B MH(DOPMAITMOHHOM CUCTEME.
MopenupoBaHue TPAaHCIIOPTHBIX ITIOTOKOB U CETEM.
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Komnerenuuu

XapaKTepI/ICTl/lKa 0oTBETAa HA TeopeaneCKuﬁ BOIIpoOC / BBITIOJIHEHUA
NMPAKTHYECKOI'o 3alaHUA

KoanuecTBo
HaOpaHHBIX
0aJI7I0B

OIIK-1
OIIK-2
OIIK-6

JlaH momnHbIi, pa3BepHYTHIA OTBET HA MOCTABJICHHBIA BOIPOC, MOKAa3aHa
COBOKYIIHOCTh OCO3HAHHBIX 3HAaHUM IO JAMCLUMIUIMHE, 10Ka3aTeJIbHO
PACKpBITHI OCHOBHEIE TIOJIOKEHUS BOIIPOCOB; B OTBETE MPOCICKUBACTCS
YeTKass CTPYKTypa, JOTHYecKas IOCIeI0BaTeIbHOCTh, OTpaXkaroIiast
CYIIHOCTh PACKPHIBAEMBIX MOHATHH, TEOpHWiA. 3HAHHWE IO MpeIMeTy
JIEMOHCTpUpyeTCs Ha (OHE MOHMMAHUS €T0 B CHCTEME JTaHHON HAYKH U
MEXIUCIUTUIMHAPHBIX CBA3e. MoOTyT OBITh JOMYIICHBI HEJIOYETH B
ONpeleICHUN MOHITUM, UCHpPaBIECHHBIE CTYIEHTOM CaMOCTOSTEIBHO B
Ipolecce OTBETA.

9-10 6.

JlaH TOonHBINA, pa3sBEpHYTHINA OTBET HAa MOCTABJIEHHBIM BOIIPOC, IIOKA3aHO
YMEHUE BBIIEIUTh CYIIECTBEHHBIE U HECYLICCTBEHHBIE IIPU3HAKU,
IPUYUHHO-CIEACTBeHHbIE CBs3u. OTBET UETKO CTPYKTYpUPOBaH,
JorudeH. MoryT ObITh IOIMyIIEHbI 2-3 HETOYHOCTH MM HE3HAYNTEIbHBIC
omnOKH, HCOPABICHHBIE CTYICHTOM C MOMOIIBIO TIPENoAaBaTesl.

7-8 6.

Jlan HenocTaTOYHO NOJHBIA M HEJOCTAaTOYHO pa3BEPHYTHIM OTBET.
Jlornka ® TOCIENOBATEIBHOCTh H3JIOKEHUS HMEIOT HApYIICHMUS.
JlonymieHsl oMMOKH B PacKpPBITHH MOHATHH, YIIOTPEOJICHUN TEPMUHOB.
CTyneHT He CHOCOOCH CaMOCTOSTENBHO BBIACIUTH CYIIECTBEHHBIE U
HECYIECTBEHHBIE IPU3HAKY U IPUYNHHO-CIICJICTBEHHEBIE CBS3H. B 0TBETE
OTCYTCTBYIOT BBIBOJIBI. YMEHHME pACKpBITh 3HaueHHe OOO0OIIeHHBIX
3HAHMH HE [TOKA3aHO.

5-6 6.

OTBeT mpencraBisieT co0Oi pa3pOo3HEHHBIE 3HAHUS C CYIIECTBEHHBIMU
ommOkamMu 1O  Bompocy. IIpuCyTCTBYIOT  (pparMeHTapHOCTE,
HEJIOTUYHOCTh M3N0oKeHHs. CTyIeHT HE OCO3HAET CBSI3h OOCYKIAEMOTO
BOMpOCA 10 OMJIETY C APYTUMH 0OBEKTaAMU JUCIHUILTUHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3AITUS u JI0Ka3aTEJIbLHOCTh H3JI0KEHMS.
I[OHOJ'IHI/ITCJH)HI)IG nu YTOLIHSIIOHII/IC BOHpOCLI HpeHOZIaBaTeJISI HC HpI/IBO)Z[S[T
K KOPPEKIIMU OTBETA CTY/ICHTA.

unu

OTBeT Ha BOIPOC MOJHOCTHIO OTCYTCTBYET

unu

OTKa3 oT OTBETa

06.

OIIK-1
OIIK-2
OIIK-6

HpaKTI/I‘IGCKOC 3aaHUC BBINIOJIHCHO BCPHO, OTCYTCTBYIOT OIIMOKHU
Ppa3INYHbIX TUIIOB. MOFYT OBITH J0NyIE€Hbl HCAOYETEI B OIIPCACICHUN
HOHHTI/II\/’I, HUCIIPABJICHHBIC CTYACHTOM CaMOCTOATCIBHO B IIPOLCCCE
OTBCTA.

9-10 6.

ITpakTHUUecKkoe 3aJaHHe BBHITOJHEHO B TOJNHOM o00BeMe. JlomylneHa
HE3HAYUTEIbHAs OlInOKa.

7-8 0.

ﬂonymeHH HECKOJIbKO HE3HAUUTEIHHEIX OIITHOOK PAa3JIMYHBIX THUIIOB.

5-6 6.

Jlomy1ieHsl 3HAYNTENbHBIE OMUOKH. [|OTTONHUTENFHBIE U YTOYHSIONIHE
BOTIPOCHI TIPENo/IaBaTelisl He MPUBOAT K KOPPEKIINHA OTBETA CTYICHTA.
unu

BrlnonHeHne NpakTUueCcKOro 3aJaHusl MOJHOCTHIO HEBEPHO, OTCYTCTBYET

06.
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