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IHacnopT ¢oHaa OLIEHOYHBIX CPEACTB

0 JUCLUIUIMHE (MOAYI0) MaTeMaTHyecKoe M HMHUTALIMOHHOE MO/Ie THPOBaHUe

KonTtpomupyem bieKox konTponupyemoii| HanmenoBanme  |IpebGoBaHus kypoBHIOHanMeHOBaHUE

No  |pa3gensl (TEMBI)  [KOMIIETEHITUH WHIUKaTOpa [YCBOEHUS OLICHOYHOTO

(mu ee wactu) JOCTHKEHUS KOMIIETCHIINHU CpeAcTBa
KOMIIETCHIIU M

I . Ocnosnble |OIIK-1. Croco0enOIIK-1.1 - 3Harh3HATH: ocHoBbll IpakTHyeckue
[IOHSATUS  TEOPUUIPUMEHSTH OCHOBBI  JUCKPETHOWUANCKPETHON BaHATUS
MOJIETMPOBAHU  SI.ECTECTBEHHOHAYYHBIE [MaTEMaTHUKH, MaTEeMaTUKH,

MatemaTndeck o€l OOImeHH)KeHEePHBIEMAaTEMAaTHYECKOTO MaTEMaTUYECKOTO
MOJIETTUPOBAHU BHAHMWS, METOAbIaHANN3a,  JIMHCHHOWaHaln3a,  JIMHCHHON
€. MaTeMaTH4YeCcKOTo anreOpbl 1 TEOMETPUH,AITEOPhl U TEOMETPHH,

2 2. OcHOBBHI [aHAJIU3A U[TCOPUU BEPOATHOCTEHTEOpUU BeposTHOCTeH I IpakTuyeckue
YUCIIEHHOT'O MOJEINPOBaHMUS, M MaTeMaTH4YeCKOWH  MaTeMaTHYeCKOHBaHATHS
AHAIIN3a U METOBITCOPETUIECKOTO W|ICTaTUCTUKH, METOJOBCTATUCTHKH, METOJ/IOB
CTATHCTUYECKO IO PKCIEPUMEHTAJIbHOTrO (ONTUMHU3AIUHY, ONTUMHU3ALIUU,

MOJICTUPOBAHUSl  [ACCIIEIOBAHUA B[UMCJICHHBIX METOJOB,MUCICHHbIX METOOB,

3 3. Mogemu [pO(ECCHOHANBHOM [MaTEMAaTHYECKOrO  MMaTeMaTH4eCKoro  HlIpakTuueckue
Teopru e TeTbHOCTH MMUTAIIMOHHOT O MMHUTALOHHOT O BaHATHSA
OIITUMAJIBHOI'O MOZICJIMPOBAHUSA MOICINPOBAHUA ,CaMocTosTeNb
YIIpaBIICHUSI BBHIYHCIIUTEIBHON BBIYHCIIUTEIBHOM Hast paboTa

TeXHUKU JUTSITEXHUKH TUTSt
TEOPETHIECKOTO U[TEOPETUIECKOTO u
PKCIIEPUMEHTAIBHOTO PKCIEPUMEHTANIBHOIO
icCIIeIOBaHUS BICCIIEIOBAHUS B
mpodeccuoHabHOR  [MpodeccHoHambHOM
IMesTeIbHOCTH NesTeIbHOCTH
OIlIK-1.2 - VYwmeerYMeTh: penrarthb
peIaTe CTaHAapTHBIECTaHIapPTHBIE
Mmpod)ecCHOHANBHBIE  [IpOoQecCHOHATBHBIC
3an1auun czazauu C
pUMeHEeHHEM MpUMEHEHHEM
€CTECTBEHHOHAYYHBIX [ECTECTBEHHOHAYUHBIX

1 OOIICHHKEHEPHBIX
3HaHUii, 00 OCHOBax|

BEIYMCITUTEILHON
TEeXHUKH, METOJIOB
MaTeMaTHYECKOTO
aHann3a,  JIMHCHHOMN
anreOphl U TEOMETPUH,
IMTUCKPETHOM
MaTeMaTUKH, TEOPHUH
BEPOATHOCTEN 51
MaTeMaTH4YECKOU
CTaTUCTUKHA, METOJIOB
ONITUMU3AIINH, U
UHCIIEHHOTO,
MaTeMaTHYECKOr0 U
MMHUTAIAOHHOTO
MOJCTUPOBAHUS
OIIK-1.3 - Bmazneen
HaBbIKAMHU
TEOPETUYECKOTO U
PKCIIEPUMEHTAIBHOTO
icClieTOBaHUS
0O0BEKTOB

U OOIICHHKEHEPHBIX
3HaHUH, 00 OCHOBAaXx

BBIYHCITUTEILHON
TEXHUKH, METOI0B
MaTEMaTHIECKOTO
aHaau3a, JIMHCHHOMN
anreOphl U TEOMETPUH,
MTUCKPETHOMN
MaTeMaTUKH, TEOPHH
BEPOSATHOCTEN 51
MaTEeMaTHYSCKOMN
CTaTUCTUKH, METOJIOB]
ONTHUMH3ALNH, U
HCIICHHOTO,
MaTEMaTHIECKOTO |
MMHTAIUOHHOTO
MOJETUPOBAHUS
Biagern: HaBBIKaMH|
TEOPETUYECKOTO "
PKCIEPUMEHTAIBEHOTO
HCCIICIOBaHMS
00BEKTOB

poeCCHOHAIBHOM




MpodecCHOHAaTBHON  |[eSTEIILHOCTH HAYK
eI TeTbHOCTH HAYK
4 4. OIIK-2. Croco0eHOIIK-2.1 - 3naer3HaTh: COBpEMEHHBIC
TeopeTndyeckue  |[MCTOJIB30BATH COBpEMCHHBIC MHGOPMAI[HOHHBIC
OCHOBBI COBPEMCHHEBIE MH(POPMAIIMOHHBIC  TEXHOJIOTHH u
MMUTAIIMOHHOT  OMH(GOPMAIMOHHBIE  [TEXHOJIOTHU HIIPOTPaMMHEIE
MOJIETTPOBAHHA. TE€XHOJIOTHH H[IpOTpaMMHEIE cpencTBa, B ToM unciell [paktudeckne
[TporpammHuBIe MpOTpaMMHBIC CpEe/ICTBa, B TOM YUCIIEOTEUYECCTBEHHOTO BaHATHUS
CHUCTEMBI CpeACTBa, B  TOMOTECYECTBEHHOTO MPOU3BOJICTBA npu|
MMHUTAIIMOHHOTO  [IHCIIe MMPOM3BOICTBA MIPHUPEIICHIH 3a/aq
MOJICIIUPOBAHUS. |0T€UECTBEHHOTO [pEIICHIHN 3a1a4[npoheCCHOHATBHOM
52 5. [MPOU3BOJACTBA,  MPHUMPOPECCUOHAIBLHONU  |[EATSILHOCTH
KommproTepHa s [pEIIEHUH 3a7a41eATeIbHOCTH YMeTh: BeIOMpaTH[ IpakTHYECKHE
peammzarus  [ipodeccuonansHoil  |OIIK-2.2 - VYmeercoBpemeHHBIE BaHATUS
MMHTALAOHHBI  X|IESATEIbHOCTH BEIOUPATH WHGOPMAIIOHHBIC
Mozened COBpEMEHHBIE TEXHOJIOTUU i1
X CTPYKTypa. MH(POPMAIIOHHBIE  [IPOTPaMMHEIE
6 6. TeXHOJIOTHH UCPEICTBA, B TOM YHCIE[[pakTHUecKue
MaTeMaTHuecK ue| [IPOrpaMMHBIC OTCUYCCTBCHHOTI'O BAHSATUSA
OCHOBBI CPEACTBA, B TOM YHUCIICIIPONU3BOACTBA Inp CaMocCTOosSTEeb
MMHUTAITUOHHOT OTCUYCCTBCHHOT O [PCIICHUN 3adaYvlas pa6oTa
0 MOJICITUPOBAHHU [IPOU3BOICTBA npHUpPodeCCUOHAITBHOM
st [peIIeHun 3a1aujIes TeTbHOCTH
nmpodeccronansHOW  [BiiageTh: HaBBIKAMU
e TeTbHOCTH PUMEHEHUS
OIIK-2.3 - BrazeeTicOBpeMEHHBIX
HABBIKAMH WH(OPMAITOHHBIX
MPUMEHEHUS TEXHOJIOTUN u
COBPEMEHHBIX MPOTrPaMMHBIX
MH(POPMAIIMOHHBIX  CPEICTB, B TOM YHCIIC
TeXHOJIOTHIA MOTEYECTBEHHOTO
[IPOTpaMMHBIX MPOU3BOJACTBA,  IIPH
CPEICTB, B TOM UYHCIEpPEIICHUN 3a/aq
OTEYECTBEHHOTO PO eCCHOHATBHOM
MPOU3BOJACTBA,  NIPUJICATSIHHOCTH
[peIICHUN 3a1ay
podecCHoHaTBEHOM
e TeTbHOCTH
717 OIIK-6. Cnoco0eHOIIK-6.1 - 3Harh3HATH: OCHOBBI
HccnenoBanue AHATM3UPOBATH H|OCHOBBI Teopuureopun  cuctem  uJlabopaTopHbie
MMUTAIIMOHHONW  [pa3pabaThIBaTh CHCTEM W CHCTEMHOTOCHCTEMHOTO aHalN3a,B3aHsITHS
MOIEITH U |OpTaHU3alHOHHO- AHATN3a, YHCICHHBIXMHUCICHHBIX MeTOA0B,[ecTupoBanue
IPUHSTHE TEXHUYECKHUE HMETO/I0B, MaTEMaTHYECKOTO U
eIIeHUH PKOHOMHUYECKHUE MaTeMaTHYeCKOTO  MUMHUTAIHOHHOTO
82 K. TIPOLIECCHI C[UMUTALIIOHHOI'O MOJEITUPOBAHUSA JlaGopaTopHsbie
MarteMaTH4YeCKOe HIIPUMEHEHUEM MOJCTUPOBAHUS YMeThb:  OPUMEHSTHBAHITHS
MMUATALIMOHHOE MeTonoB cucteMHOroOIIK-6.2 - VYmeerMeTOodn! KontponbHas
MOJEIMPOBAaHH  e@HAJIN3a U[IPUMEHATh  METOABIMAaTEeMaTHUECKOro  Hpabora DK3aMeH
CIIO)KHBIXCUCTEM |[MATEMAaTHYECKOTO MaTeMaTUYECKOTO  MUMUTAIMOHHOTO
MOJEIIPOBAHUS. MMUTAIIMOHHOT O MOJIEITUPOBAHUS IS
MOJIEIMPOBAHHUA  JUIAABTOMATH3AIMHN 3ajady
ABTOMATH3AlUK 3aJAUNpPUHITHS  PEIICHUN,
[PUHATUS  PEIICHMI, aHAIHN3a
aHaIM3a WH(GOPMAITTOHHBIX
MH(POPMAIIMOHHBIX  [IOTOKOB, pacdera|
[MOTOKOB, 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 | Kpurepwmii 36 20 | 16

06

1 AKTyaJIbHOCTB!




KOHKPETHOCTb U IOCTHKUMOCTb LielieH U 3a/1a4;

COOTBETCTBHUE Pa3pabOTKU COBPEMEHHBIM MOAX0/aM K paccMaTpuBaeMoii npodieme;
COOTBETCTBUE 1eJIel U 33134 0’KUIAeMbIM pe3yJIbTaTam;

4ETKOCTh (DOPMYJIMPOBKH OXKHAEMbIX PE3yJIbTaTOB

2 CoJiepkaHue TEOPETUYECKOTO MaTepraia;

COOTBETCTBHUE COZIEPKaHUS 3aBJICHHON TeMe;

OTCYTCTBHUE B TEKCTE OTCTYIJICHUN OT TEMBI;

JIOTUYHOCTD U MOCIEI0BATENBHOCTD B U3JI0KEHUH MaTepuaa,

CHOCOOHOCTH K pa0oTe C JIUTepaTypHBIMH HCTOYHHKaMH, IHTepHET-pecypcamu,
CIPaBOYHOM U SHIMKJIONEINYECKON IUTEpaTypo

3 ConeprkaHue NpaKTUYECKOM YacTu:

CIocoOHOCTH K aHAIH3y U 0000MIeHN0 HHPOPMAITHOHHOTO MaTepraia; CiocOOHOCTh
K IIPOBEJICHUIO PACcYETOB, COITIACHO 3a1aHHIO;

HCIIOJIb30BaHHE KOMIIBIOTEPHBIX IPOrPaMM IIPH BBITIOJTHEHHH 331aHHUS;

AHAJIN3 MOJYYSHHBIX PACUETHBIX XapaKTePUCTHK, 000CHOBAHHOCTH BHIBOIOB

4 Odopmitenue

HPaBHIBHOCTh 0QOPMIICHHS (HAJIMYHE BCEX CTPYKTYPHBIX YacTeH, CTPyKTypHas
YIOPSI0UCHHOCTh, CCHIJIKH Ha TUTEPATYPY, LIUTATHI, TAOIUIIbI, PUCYHKH H T.1I.);
COOTBETCTBUE OOpMIICHHS TPaBUIIaM KOMIIBIOTEPHOTO Habopa TeKcTa
(cobmoaenne oobeMa, NPUGTOB, HHTEPBAIOB, BHIPABHUBAHUS TEKCTa Ha
CTpaHHLAX, HyMepalLys CTPaHHUII U T.11.);

aKKypaTHOCTb 0 opMIIeHUs (OTCYTCTBUE

IOMapoK, paboTa cOpouIropoBaHa 1 T.11.);

5 3ammra

BJIaJICHUEC MATEPHUAIIOM;

MPaBUIILHOCTh OTBETOB Ha 3aaHHbBIC BOIIPOCHI;
CIIOCOOHOCTH K M3JI0KEHUIO COOCTBEHHBIX MBICIIEH.

UTOoro

1560

KonuvecTBo 6asoB:

HauOoJIee TOJTHO COOTBETCTBYET JAHHOMY ITOKa3aTeo — 3 0asa;
JIOCTATOYHO TIOJTHO — 2 Oaia;

YacTHYHO — 1 Oai;

He cooTBeTcTBYET — () 6amIoB.




MuHKCTEepCTBO HayKH U BhICIIero oopa3oBanus Poccuiickoit @enepanuu denepaapHoe
roCyJapCTBEeHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKACHUE BEICIIETO 00pa30BaHus

«CEBEPO-BOCTOYHLIN ®EJEPAJILHBI YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texamueckuii HHCTUTYT (Pumran) GPTAOY BO «CBD®Y» B r. Hepronrpu

KA®EJIPA MATEMATUKNU U MTHOOPMATUKN

KonTpoabnasi padora
8 cemectp
Tema «MareMaTnueckoe 1 UMUTALIMOHHOE MOJIETMPOBAHUE CJIOKHBIX CUCTEM»

TemaTuka 3aJaHul
BeimonHuTe pa3zpaboTKy MOAETH UMHTHPYOLEH padoTy MH(GOPMALMOHHON CHUCTEMBI (BBIYHCIHTEIBHBIN
LEHTP, HH(OPMAIIMOHHO-CIIPABOYHAS CUCTEMA U T.I1.). B cucteMy mocTynaroT 3asiBKH (3ampochl) U TPEOYIOT
BBITOJIHEHHSI HECKOJIBKUX onepanuii 00padoTku. O6paboTKa Kak 101 3asBKH TpeOyeT (pUHAHCOBBIX 3aTpaT U
NPUHOCUT MPHUOBLTE. TpeOyeTcs Py BHITIOTHEHUH 33/1aHUS PEIIUTh CIEAYIONINE 3a1a4uu:

1. Pa3pabotars Moaens, umuTHpYyomuyto padoty C B TeyeHne ogHOTO yaca.

2. Cozpars 3D aHMMaIuo MOJEIUPYEMOTO MTpoIecca.

3. PaccuurtaTh OCHOBHBIE IOKa3aTeNu pabOTHl MOJAEIMPYEMONM CHCTEMBl M OpPraHU30BaTh HX
coxpanenue B ¢aitne MS EXCEL:

* Cpennee BpeMs IpeObIBaHMs 3asBOK B CUCTEME
» Cpennee BpeMs IpeOBIBAaHUS 3aIBOK B OUEpEIN
* Cpennee BpeMs 00CITy>KUBaHHS 3aBOK

4. OrmpenenuTs MOKa3aTed SKOHOMUYECKOH 3(h(HEKTHBHOCTH MOJICITHPYEMON CHCTEMBI.

Onpenenuts ONTHMAJIbHOE KOJWYECTBO PECYpPCOB, UTOOBI JUIMHA OYEpeqd HE MpeBbIlIasa

JI0ITyCTUMOE 3Ha4YeHUe (ONTUMHU3ALIMOHHBIN SKCIIEPUMEHT).

6. Hactpouts rpaduueckuil Mojienu — maHedb 3alycka JOJDKHA colepkaThb MH(OpMaIuio o
Ha3BaHUM MOJETH M ee pa3paboTuuKe, DJIEMEHTHI Ui YCTaHOBKM HAYAJIbHBIX 3HAYCHUM
pabotbl Mojenu (mpu HeobOxoauMocTu). HacTpouTh HaBUramuio mo Mpe3eHTald MOETd
(Logic, 3D, Statistica u ap.)

9]

BapuanTel 3a1anuii

1. Ha Boruncnurensubiii nentp (BLI), umeromuii nse 3BM, nmocTymaroT nBa motoka 3aaad.
3amauyu TMIA A MOCTYNarOT NpuMepHo ¢ uHTepBanom 40+10 MunyT, 3anaun Tuna B — npumepno uepes 30+20
MuHYyT. O0paboTKa Kax a0 3amaun Ha DBM COCTOUT M3 ABYX ATANOB: KOHTPOJIb JAHHBIX W HEITOCPEICTBECHHO
pewenue. B xone KOHTpos 0OHAPYKUBAIOTCS OLIMOKH B JAaHHBIX MPUMEPHO JUIst 5% 3aaa4; pu 0OHApY KEHUU
omnOKy 3a1aya He pemtaerca. KoHTposb 3aHMMaeT poBHO 2 MUHYTHI. Perienne oaHoM 3a1aun Tuna A 3aHiIMaeT
20+10 munyT, TUNIA B — 2545 MuHYyT.

[Mpumepno ms 60% Beex 3amau, pemaembix Ha BL, TpeOyercs mepemada pe3ynbTaToB 3aKa3uvKam
yepe3 ammaparypy nepefaud JaHHbIX. [[ng 3amady, KOoTOpble He ObUIM pellieHbl M3-3a OIIMOOK, Meperaya
pe3ynbpTaToB He Tpedyetcs. JlelicTBrs, CBI3aHHBIC C Tiepenaveii, 3aHuMaioT poBHo 5 muHyT. Ha BI[ nmeercs
OJIMH KOMIUIEKT anmnaparypsl IepeJayy JaHHBIX.

[Tnara 3aka34uka B ciydae, €CJIH B 3a7a4e ObuTa oOHapy)eHa omunoka, coctasiser 10 neH. exn. [Tnara 3a
pemieHne oaHoM 3anauu tuna A — 30 geH. en., 3anaun tuna B — 40 gen. en. [InaTa 3a nepenady pe3yiabTaToB
yepes annaparypy nepeaadu JaHHbIX COCTaBIseT 15 neH. en.

Tpebyetcs paspaboraTh Mojeb, UMUTHpPYIOLTYIO padoty BII B Teuenue 240 yacos. I[IpenycmoTpeTrh
NOJCYET A0 PEIIEHHBIX U HEPEMIEHHBIX 3a/1a4 KaXKIOro TUIIA, a TAK)Ke 001U pa3Mep BBIPYUKH, OTYYEHHON
OT peIlEeHus 3a1ad.

2. [InacTtmaccoBble M3aeNMs, BBITYCKA€MbIE JIByMS II€XaMH, MOCTYINAIOT JJi HMPOBEPKU K
TpeM KoHTposiepaM. M3aenus u3 1-ro uexa (u3znenus A) NOCTyNarOT B CPEAHEM Uepe3 Kaxkable 5+2 MHUHYTHI,
uznenust U3 2-ro uexa (uszgenus B) — nmpumepHo depe3 kKaxkable 7 MUHYT. KOHTpoOJb Kaxaoro usienus
3aKJIF0YAETCS B BBINOJIHEHUHU ABYX M3MEPEHMH, KaKI0€ M3 KOTOPBIX 3aHMMaeT 4+2MHHYTBHI; NPU KaXIAOM
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u3MepeHun Opak oOHapyxuBaeTcs y 3% uzaenuil. Eciau Opak oOHapyKuBaeTcs MPH MEPBOM U3MEPEHUU, TO
BTOpPOE U3MEPEHUE HE BhINONHAETCS. [locie KOHTPOs TOHbIE N3/IENHsl TOAAI0TCS Ha YIIAKOBOUYHYIO MAlIUHY.
YmakoBka OJHOTO H3AENUs THIMA A 3aHUMAeTPOBHO 3 MUHYTHI, Tuna B — ot 3 no 5 munHyT. bpakoBaHHbIE
U3JIENNs HAIPaBJISIOTCA HA YCTAHOBKY

Ui u3MenbueHus. 3MenbueHne OAHOrO OpakOBaHHOTO H3MENHsl 3aHUMaeT oT 1 A0 4 MUHYT
(HEe3aBUCUMO OT TUIIA U3/IETIHS).

Boinyck romHoro usnenus Tuna A TPUHOCUT MpHOBUIL B pasmepe 6 n.e., uznenus Tuma B — 8 m.e.
Brimryck OpakoBaHHOTO M3/eIHs (JIFOOOTO THITA) IPUHOCUT YOBITOK B 3 J1.€.

Tpebyercs pa3zpaboTath MOAENTH, UMUTHPYIOIIYIO pabOTy ydyacTka KOHTPOJS M YIAaKOBKU B TeueHue 10
yacoB. [IpenycMoTpeTh MOACYET AONM TOJHBIX M OpaKOBaHHBIX H3JEIMM KakIOTOo BHIA,a Takxke 0O0Ien
npUOBLIH.

3. B peMoHTHYI0 cyOy NMpelnpusTus MOCTyNaroT HHCTPYMEHTHI JUIsl Hanaaku. VHTepBaibl
MEX/1y MOMEHTAMH MOCTYIUIEHUS HHCTPYMEHTOB cOoCTaBisAt0T OoT 10 10 20 MUHYT.

CHauvana Bce MHCTPYMEHTBHI C PAaBHOM BEpOSTHOCTHIO MOCTYNAKOT K OAHOMY M3 TpeX HajlaJ4MKOB.
Hamaguuk BBITOMHSET WX MEJNKYI0 HalaaKy W (IpU HEOOXOIMMOCTH) IMOJIHYIO Halaaky.Menkas Hajaaka
TpeOyeTcs A BceX UHCTPYMEHTOB M 3aHMMaeT poBHO 10 munyT. ITonHast Hananka TpeOyercs MpUMEpHO IS
60% uHCTpyMEHTOB; oHA 3aHUMAaeT oT 20 10 40 MUHYT.

Jisi Bcex MHCTPYMEHTOB TpeOyeTcss MpoBepKa Ha CTEHAE aBTOMaTHYeCKOro KOHTpois. Jlims
MHCTPYMEHTOB, JUUISl KOTOPBIX BBINOJHATIACH TOJBKO MEJKas Hajajka, Takas MpoBepka 3aHuMaeT oT 510 10
MUHYT. [|Ji1 ”HCTpYMEHTOB, JUIsl KOTOPBIX BBIMOJIHATACH OJHAS HAJaJKa, IpOBEpKa 3aHUMAeT 15 MUHYT.

3aTpaThl, CBA3aHHBIE C MEJIKOW HalIaJKOH MHCTPYMEHTA, COCTABIISIIOT 3 JIEH. €1I., 3aTpaThl Ha MOJHYIO
HaNaAKy — 8 JIeH. €l., Ha IPOBEPKY Ha CTEeHJE — 5 eH. ell.

Tpebyercs pazpaboTaTh MOJENb, UMUTHPYIONIYIO pabOTy pPEMOHTHOH CirykObl B TeueHue 100gacos.
[TporpamMma 0J1KHa BBIUUCIIATE: 10JIF0 HHCTPYMEHTOB, JUIsl KOTOPBIX NOTPe0OBaIach TOJIBKO MENKasl HalaaKa;
JIOJII0 MHCTPYMEHTOB, U1 KOTOpPBIX NOTpedoBajach MOJNHAs Hajajaka; OOIIMe 3aTpaThl Ha HalaJKy BCEX
UHCTPYMEHTOB.

4. W3nenus, BblITyCKacéMble B JBYX 1€Xax, MOCTYHNAOT K OJHOMY H3 TPEX KOHTPOJIEPOB.
WHTepBas BpeMeHU Mexay MOCTYIUIEHUSAMU u3ienuil u3 uexa 1 cocrasiger 20+5 munHyT, n3 nexa 2 —15+5
MUHYT. KOHTpO/Ib KaXkI0r0 U3JIENHs COCTOUT B BBIIIOJIHEHUU JBYX ONEpaluii: IepBas olepanys 3aHUMacT OT
3 1o 7 MuHYT, BTOpas — oT 8 10 12 MunyT. Ilpy BeIMoNHEHNN KaX /101 U3 oniepaluil MpuMepHo Uit 2% u3aenui
oOHapy>xuBaetcs 6pak. Eciu Opak oOHapyXUBaeTcsi P BBIIOJIHEHUH [IEPBOM ONepanun KOHTPOJIs, TO BTOpas
orepanus He BBIIIOJIHSAETCS.

Ilociie KOHTPOJIS TOAHBIE U3JEHS MTONAIOTCA HAa YIAKOBOYHYIO MAllIMHY, BBIIOJHAIOLLYI0 YIAKOBKY H
MapKHpPOBKY M3ICIHMNA. YTAaKOBKA OJHOIO M3JENHs 3aHMMAeT pPOBHO S5 MuHYT. HaHeceHne MapKuUpOBKHM Ha
U3JIeN1e, IOCTyIMBIIEE U3 Liexa 1, 3aHMMaeT pOBHO 2,5 MUHYTBI, JJI U3JENHA U3 LieXa 2 — pOBHO 1,5 MUHYTHI.

Kaxnmoe romHoe w3menue, BBIMYIICHHOE II€XOM 1, MPUHOCUT TpHOBUTL B pasmepe 4 [A€H. en.,
OpakoBaHHOE — YOBITOK | JieH. efl. BhITyck roHOro M3Jenus 1eXoM 2 MPUHOCUT MpUObLIL B 2,5 NeH. €.,
BBIITYCK OPaKOBaHHOTO U3/ENHUs — YOBITOK B 1,5 1eH. en.

Tpebyetcs pa3zpaboTaTh MOAETb, UMUTHPYIOLLYIO pabOTy y4acTKa KOHTPOJIS M YIAKOBKH B TeueHHe 48
yacoB. [IpegycMoTpeTs MoACYET 10U FOJHBIX U 3a0paKOBAaHHBIX U3/IEIHUH (OTAEIBHO AJIS U3AETUI U3 KaXA0Tr0
1exa), a Takke ooIel mpuoObLIH.

5. B undopmanmonno-cnpaBounyto cucremy (MCC) moctymnatot 3anpochkl. HTEpBaibl MeXIy
3ampocaMu COCTaBJISIOT OT 5 70 15 cexyHa.

3anpockl MOCTYMAOT Ha OJWH M3 JBYX KOMIbIOTEepoB, obcmyxuBatomux MCC. [[ns kaxmoro 3ampoca
BBITIOJIHACTCA OAHA WJIM ABC OICpali IMOHNCKAa HAaHHBbIX. HepBa;I Oorcpanusd MOUCKa BBIMMOJHACTCA OJId BCCX
3arpocoB. B 60% cnyuaeB undopmanusi, HaliilcHHas B pe3yJIbTaTe 3TOM onepaluu, SBIIeTCs JOCTAaTOYHON st
OTBCTA Ha 3a1pocC. B ocranpHBIX ClIy4asaX BBIMIOJIHACTCA CIIC OAHA OIICpalvsd IOUCKaA JaHHBIX. Ka)KI[aH onepanusa
MOMCKa JAaHHBIX 3aHUMAET OT 2 10 8 CEKYH/I.

Haiinennas unopmanus nepegaeTcs Ha TEpMHUHAI MOJIb30BATEINS Yepe3 anmaparypy nepeaayu JaHHbIX
(AITM). Ecnu mepenaetcs nHpopManus, HaleHHAS TOJIBKO B PE3yJIbTaTe OJHOM OIepaliuy rmoucka (epBoi),



TO mepenada 3aHumaetr ot 3 mo 7 cekyna. Ecim mepenaercs nHbopmaims mo pe3yiabTaraM JBYX OIepariuii
MOMCKA JAHHBIX, TO Mepeaavya 3aHuMaeT oT 6 10 12 cexyH.

[Tpubsuts opranuzamnuy, Bnaaewmeid UCC, or 00paboTKH OZHOTO 3ampoca, COCTaBIsIeT 2,5 NeH. ef.,
€CJIM TIOJIL30BATENI0 MepeaaBasiack HHPOPMAIIUS M0 pe3yIbTaTaM OJHOTO 3ampoca, u 3,5 JCH. e1. — eClin
nepeaBagach HHGOPMAIIHS MO Pe3ysIbTaTaM JIByX 3alpOCOB.

Tpebyercs pazpaboTtaTh MoIeb, IMHTHPYIOIITYIO padoTy MCC B TeueHne ogHoro yaca. [IpenycMoTpers
BBIYUCIICHHUE JIOJIA 3alPOCOB C OJHOM OIepaliell TOUCKa M JIOJU 3alpoCOB C JIByMsI ONEpaIMsIMHU MOHCKA,
MOJICYMTATH OOIIYO MPUOBLITH.

6. Ha Beruucnurensnom nentpe (BL), B koTropom nmerotcst ase OBM, moctymnarT 3a1auuais
peleHus OT ABYX 3aKa3yuKoB. IHTepBaibl BpeMEHU MEXAY MOCTYIUIEHUSIMH 3a]1a4 COCTaBISIIOT 2+1 yac.

Cpenu Bcex 3aaa4, nocrynatouiux Ha BL], umerorcs 3agauun qByx tumnos: tumna A (npumepso 70% 3agaq)
u tuna B (30%). Pemenne 3agaun tuna A coctout B 00paboTKe OJHOr0 Habopa JaHHBIX, pelleHUe 3aJaun
tuna B — B 00paboTke 1ByX HaOOPOB MaHHBIX. Bpems 006paboTku ogHOTO HabOpa AaHHBIX cocTaBiseT ot 0,5
qaca 40 2 4acoB.

[To okonuanuu pemrenus npumepHo 1 80% Bcex 3amad TpeOyeTcs BHIBOJ PE3yIbTAaTOB HA TIPUHTED.
BriBon 3anumaer ot 10 1o 30 munyT. Ha BLl umeercs onun npunTep. Bo Bpems neuaT pe3ynbTaToB 3a/laun
OBM moxeT pemaTh Apyryro 3a1aqy.

[Inara 3aka3zumka 3a 00pabOTKy oxHOro Habopa maHHbIX coctaBiser 30 geH. en. Ilmara 3a medath
pe3yabTaToB coctaisieT 20 feH. e

Tpebyercs pa3paboraTs Mozenb, UMUTHPYIOIIYIO padoTy BII 3a 500 gacos. IIpenycmoTpers moacuér
JIOJIM PELIEHHBIX 3a/1a4 KaXK/10T0 THUIa, a TAKKe 001el IpuObLIH.

7. Nzpenus npoxoasT KOHTPOJIb KadecTBa. [10TOK mM3aenuii MOKHO CUUTATh ITyaCCOHOBCKHM;
CpeIHUull UHTEpBaJl BpeMEeHU MEeX Iy u3aenusamu coctaniseT 20 munyT. [Ipumepro 20% ot ol1iero koianyecTBa
u3MIenuid cocTaBisioT m3aenus tuna M1, 50% — 12, 30% — M3. Ha yugactke paboTarOT JBa KOHTPOJIEpA.
KonTponb ogHOro u3nenus 3aHMMaeT B cpeHeM 15 MUHYT (9KCIIOHEHIMANIbHAS CIy4ailHas BEIMYMHA).

[To pesynbraram koHTpoJsist B cpeaHeM 5% wuznenuii Opakyrorcs. [locie KOHTpossi TOAHBIE W3NETUs
MOJAIOTCS Ha YNAaKOBOYHYIO MamiuHy. JITUTENbHOCTh YMAKOBKM OJIHOTO W3JETHUS pachpeleieHa Io
rayCCOBCKOMY 3aKOHY; XapaKTEpUCTHKU BPEMEHH YIIAKOBKU YKa3aHbl B TaOJIUIIE.

Tunuznenus CpenneeBpeMs yIIaKOBKH,
MUH
Ul 5
n2 10
N3 15

Kaxxnoe rogHoe wm3jaenue, BBIMYIIEHHOS, MPUHOCHT MPUOBLIL B pazMepe 4 NeH. €., OpakoBaHHOE —
yobiToK 1 neH. en. TpeOyercs pa3paboraTh MOJIENb, UMUTHPYIOIIYIO padOTy YYaCTKaKOHTPOJIS U YIAKOBKH B
TeueHne 48 4acos.

[IpenxycMoTpeTh MOACYET OJMU TOAHBIX W OpAaKOBAaHHBIX M3JENUN KaXJIOTO THIA W pacuyeT oO0Imei
NpUOBLIH.

8. Ha cranok mnocrymaror paeranu st 00paboTtku. [loTok nertaneil MOXKHO CUUTATh
IIyaCCOHOBCKHUM; CPEIHHI UHTEPBAJl BPEMEHH MEXy AeTalsiMU cocTaBisieT 10 MUHYT.

Chauana neranu oOpabaTsiBatoTcsl Ha cTaHke A. Bpems 00paboTKu eTainy Ha CTaHKe A — TayCCOBCKast
cilydaifHasi BeMunHa; 00paboTKa 3aHUMAeT B CPEHEM 5 MUHYT.

[Tpu 0O6paboTke Ha cTaHke A B 2% cilydaeB JomycKaeTcs Opak; OpaKOBaHHBIC IETAH HE TIOCTYIAIOT Ha
nanpHeiyoo oopabotky. Kpome Toro, B 5% cinydaeB nomyckaercs aedekr tuna 1,8 3% — nedexr tuna /12
(oHOBpEMEHHO JBa AedeKTa HEBO3MOXKHBI); 3TH NE€(PEKThI MOJTHOCTBIO YCT- PAHAIOTCS HA CICAYIOIIEM dTare
00paboTKu.

[To okoHyaHuM 00paOOTKM HA CTaHKE A JeTajld MOCTYNAaOT Ha OJUH U3 JBYX OJIMHAKOBBIX CTAaHKOB B.
Bpems o0paGoTku Ha ctanke B — sKcrnoHeHLuaibHas cilydaiiHas BEJIMYMHA; CpeIHee BpeMs o0paboTKu
netany 6e3 nedpextoB — 8 MuHYT, ¢ nedekrom J[1 — 12 munyT, ¢ nedekrom /12 — 10 MuHyT.

3arpartsl, CBsI3aHHBIE ¢ ycTpaHeHueM nedekta JI1 coctaBnsior 5 neH. en., aedexra 2 — 4 neH. en.,
yOBITOK OT O/IHOM OpaKOBaHHOW AETaIu — 7 JIEH. €.
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Tpebyetcs pazpaboTaTh MO/ETb, IMUTUPYIOIIYIO paboTy ydacTka B TeueHue 48 yacos. [IpenycmoTpeTsh
NOJICYET JJOJU BBINMYIICHHBIX TOJHBIX JI€Talel, 011 3a0pakoBaHHBIX JeTajei u oOLuX 3aTpar.

9. Ha BrruncianTenbHbIA KOMIUIEKC, BXOSAIIUN B COCTAB CETH, MOCTYMNAIOT JUIsl PEIICHUS 3aa4n
Tpéx tumnos: tuna A (70%), tuna B (20%), Tuna C (10%). IToTok 3aaa4, mocTynaronMx Ha pelIeHne, MOKHO
CUUTATh IIyaCCOHOBCKUM; CPEAHHUI MHTEPBAJI BPEMEHH MEXy 3aa4aMu cocTaBisieT 20 MUHYT.

BoruricnuTenbHBIN KOMITJIEKC COCTOUT M3 JIBYX KOMIBIOTEPOB. 3ajadya HampaBiseTcs] Ha CBOOOJIHBIH
KOMIIBIOTED, a €CJIN 00a KOMITbIOTEPA 3aHATHl — HA TOT, Y KOTOPOTO MEHBIIIE OUEPEb.

Bpems pemienus 3amad Ha KOMIBIOTEPE MPEACTABISET COOOM TayCCOBCKYIO CIyYalHYIO BEIHUYUHY.
Cpennee BpeMsi pellieHus 3a7aun Ha IepBoM Komnbiotepe — 10 MuHyT, Ha BTopoM — 15 MunyT. B cpennem u3-
3a HEXBATKH BBIUUCIUTENbHOM MoTHOCTH 1% 1 2% 3a7a4 nmony4aroT 0Tka3 0TOOPaOOTKHU OT MEPBOTO U BTOPOTO
KOMIIBIOTEPA COOTBETCTBEHHO.

[To okoHYaHMM pelIeHuUs 3a/1a4H PE3yIbTaThl IEPEAAOTCS HA TJIABHBIN KOMIIBIOTEDP CETH 10 OJTHOMY U3
JBYX KaHaIOB cBs3M. llepemaya pe3ynbTaToB 1O JIIOOOMY W3 KaHAJOB 3aHMMAET B CPEIHEM S5 MHHYT
(9KCTIOHEHIANIbHAS CTy4aiiHasl BEIMYMHA).

[Totepu ot oTkazanHbIX 3a1a4 coctaBisioT 10 nen. en. [1nata 3a pemenue ogHoi 3amaun Tuna A — 30
IeH. ef1., 3ana4n tuna B — 40 nen. en., tuna C — 35 nen.en. [lnata 3a nepegadype3yabTaToB yepes anmnaparypy
nepesayy JaHHBIX COCTaBiseT 15 neH. en.

Tpebyercs pa3paboTaTh MOAENb, UMUTUPYIOILYIO paObOTy y3/1a BbIUUCIUTENbHON ceTu 3al00 yacos.
[IpenycmoTpeTs MoACUET 10T PEMIEHHBIX M OTKA3aHHBIX 33/1a4, & TAK)Ke OOIIUI pa3Mep BBIPYUKH, TOJTYyYCHHOM
OT pelIeHus 3a1ay.

10. [Iponyxums noctynaer Ha ynakoBOYHbIM KOHBeWep. [I0TOK mocTyIuieHuil myacCOHOBCKUM,
CpEeIHUI MHTEPBAJ BpEMEHU MEXKY MOCTYIUIEHUSIMU cocTaBisieT 10 MUHYT.

ChHauvana nponykius oOpabaThIBalOTCA Ha OJHOM U3 JIBYX OOCIYKHMBAIOUIMX YCTpoHcTB A. Bpems
00paboTKH JAeTaJIM HA YCTPOUCTBE A — rayCCOBCKas CliydaifHasi BeJIMYMHA; 00paboTka 3aHUMAET B cpefaHeM 15
MUHYT.

IIpn oOpabotke Ha yctpoiictBe A B 3% ciydaeB jgomyckaeTcss Opak; OpakoBaHHas yITaKOBKa HE
NOCTYTIAeT Ha anbHelyto 00padoTky. Kpome Toro, B 8% citydaeB nomyckaercs 1eeKT, KOTOPBIHA MOJHOCTBIO
YCTpaHsETCs Ha CIIEAYIOUIEM dTare 00padoTKH.

[To oxonuanuu oOpabOTKM Ha YCTpOHCTBE A MpoIyKIus TocTymaer Ha ycrpoictBo B. Ilepen
YCTPOHWCTBOM B HMMeeTcss HakomuTenb Ha S5 JaeTaned; €ciliM OH 3aloJIHEeH, TO JCTalM HalpaBJLIIOTCA Ha
ycrpoiictBo C. Bpemst 06paboTku Ha ycTpoiicTBe B - skcrioHeHIManbHas ciyJaiiHas BeTM4rMHA; CpeiHee BpeMs
00paboTku ynakoBku 6e3 gedexroB — 10 MunyT, ¢ qedexrom — 15 muHyT. Bpems o6paboTku Ha yctpoiictBe C
— TaKKe HKCIIOHEHIMANbHas CilydaiiHasi BeJIMUYMHA; CpeaHee BpeMs o0paOoTKH ymakoBkH 0e3 nedexToB —20
MUHYT, ¢ 1e(eKTOM — 25 MUHYT.

Bhimyck rogHOro m3nenus NPUHOCHT NpUObUIL B pa3Mepe 8 A.e., W3JeNus TUla C YCTPaHEHHBIM
nedekToM — 5 1.e. YOBITOK OT OpaKOBaHHOTO M3/EIUS COCTABIISET 3 JI.C.

Tpebyetcs pazpaboTaTh MOJIeNb, UMUTHPYIOILYIO pa0OTy CTaHKOB B TeueHHeE 48 yacos. [IpenycMoTpeTh
MOJICYET JIOJIU BBINMYIIEHHBIX FOJHBIX J€Tajeil 1 3a0paKoBaHHbBIX JI€TAJIEH,T0Jy4YeHHON MPUOBLIH.

11. Kommnekryronme neranu Buaa A u Buga B moctynarot Kk O4HOMY U3 TPEX KOHTPOJIEPOB.
WNHTepBan BpeMeHN MEXy MOCTYIUIEHUAMHM KOMIUIEKTallMu BUaa A cocrasisier 15+5 munyt, Buga B — 10+5
MUHYT. KOHTPOJIb KaXK0T0 U3/IEIUsI COCTOUT B BBHIIIOJIHEHUH JIBYX OMEpalldii:1iepBasi onepaius 3aHUMaeT oT 1
10 5 MUHYT, BTOpas — oT 6 10 10 MuHyT. [Ipu BbINOJHEHNH KaXA0KWHU3 ONEpALMl TPUMEPHO 1S 2% U3IENHi
oOHapy>xuBaeTcs Opak. Eciu 6pak oOHapyUBaeTcsi IPU BBHITIOJIHEHUH MIEPBOM ONepauy KOHTPOJIS, TO BTOpast
Onepanys He BBITOIHAETCS.

[Tocne KOHTpOJIsE TOAHBIE JETAIM MOJAI0TCS HAa YIAKOBOYHYIO MAIlMHY, BBIMOJHSIONIYIO YIIAaKOBKY U
MAapKUPOBKY M3JI€JIUA. YTIaKOBKA OJHOTO M3JIENWs 3aHUMAeT POBHO 3 MUHYTHl. HaHeceHne mMapKUpOBKM Ha
KOMIUIEKTALMIO BUAA A 3aHMMaeT poBHO 1,5 MuHyTHI, BUsa B — poBHO 0,5 MUHYTHI.

Kaknpiii BBIMYIIEHHBI KOMIUICKT JeTajell BHUAa A TPUHOCHT NPHOBLIL B pa3smepe 4 NeH. en.,
OpakoBaHHOe — YOBITOK 1 JieH. e Beimyck komruiekta nertaneit Buna B mpuHocuT npuObuis B 2,5 NeH. ef.,
yOBITOK OT OpaKOBaHHOT'O KOMIUIEKTa COCTaBIISIeT 1,5 eH. e.
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Tpebyetcs pazpaboTaTh MOEIb, UMUTHPYIOIIYIO pabOTy ydacTKa KOHTPOJIS U YIIAaKOBKHU B TeueHue 48
yacoB. [IpemycmoTpers mTOACYET JOAUM TOAHBIX M 3a0paKOBAHHBIX M3ACIUNA (OTAETBHO ISl KaXAO0ro
KOMIUIEKTA), a TaKKe 00I1el mpuObLIH.

12. B oraen nuarHoCcTHMKM MOCTYHarOT HOBblE aBTOMAIIMHBL. VIHTEpBajgbl MEXAy MOMEHTaMHU
NOCTYIUIEHUS] aBTOMAILNH cOoCcTaBisA0T OT 10 10 20 MUHYT.

CHavasla Bce aBTOMAIIMHBI C PABHOM BEPOSATHOCTBIO IOCTYNAKOT K OJHOMY M3 TPEX HAJaAYUKOB.
Hamaguuk BBITOMHSET WX MEJNKYI0 HalaaKy #u (IpH HEOOXOIMMOCTH) IMOJIHYIO Hallaaky.Menkas Hajaaka
TpebyeTcs Ui BceX aBTOMAIINH 1 3aHuMaeT poBHO 10 munyT. [TonHas Hanagka TpeOyercs npumepHo aist 60%
aBTOMaIIuH; oHa 3aHuMaeT ot 20 10 40 MUHYT.

Bce aBromammHbl NpoXoAsT NPOBEPKY HA YCTPOWCTBE aBTOMAaTUUECKOT0 KOHTpoJs. [l aBTOMaIINH,
JUIsl KOTOPBIX BBINOJHSIACH TOJIBKO MEJKas Hajajika, Takas MpoBepka 3aHumaeT oT 5 1010 munyt. s
aBTOMAIIIMH, JUIsI KOTOPBIX BBIMOJIHATACH OJHAS HaJlajKa, IpOBEpKa 3aHUMAeT 15 MUHYT.

3aTpaThl, CBSI3aHHBIE C MEJIKOW HaJaJKOW aBTOMAIIWH, COCTaBJISAIOT 3 J€H. €., 3aTpaThl Ha MOJIHYIO
HaJIaJKy — 8 JIeH. e]l., Ha IPOBEPKY Ha yCTPOHCTBE aBTOMATUYECKOTO KOHTPOJIA — 5 JIeH. efl.

Tpebyetcs pa3paboTaTh MOJEIb, UMUTHPYIOIIYIO paboTy OTHeNa AMArHOCTHKH B TEYCHHE

100 yacos. IIporpamma J0KHA BBIUMCIHATE: OO aBTOMAIIMH, JJI1 KOTOPBIX MOTpeboBaitach TOJIBKO
MeJlKas HajlaJka; JOJI0 aBTOMAIIWH, JUIS KOTOPBIX IOTpeOOBaNach IOJHAS Halagka; OOIIMe 3aTparhl Ha
HaJIaJIKy BCEX aBTOMAIIHH.

13. Ha copTupoBouHyIO0 CTaHIMIO MOCTYHAIOT BaroHbI ISl MPOBEPKH, CPEAHUN HWHTEpBAI
BPEMEHU MEXy MOCTYIUIEHUAMH cocTaBiisgeT 10 MUHYT (TOTOK IMyaCCOHOBCKHIA).

CHayania BaroHbI MPOBEPSIFOTCS KOHTpoJiepoM A. Bpemsi mpoBepku BaroHa — rayccoBcKasi CllydaiiHas
BEJIMYMHA; 00padOTKa 3aHUMAET B CPEHEM 5 MUHYT.

[Tpu mpoBepke koHTposepoM A B 2% cilydaeB BaroH MpU3HAETCS HETOAHBIM U OTIPABISAETCS 0OpaTHO
Ha 3aBoj1. Kpome Toro, B 5% cirydaeB nomyckaercs nedekt tuna /{1, B 3% — nedexr tuma /12 (oqHOBpEMEHHO
nBa AedeKTa HEBO3MOXKHBI); 3TH J1e(heKThI MOJHOCTHIO YCTPAHSIIOTCS Ha CIEIYIOIIEM dTarne 00paboTKH.

[lo oxoH4YaHMM TPOBEPKHM KOHTPOJIEPOM A BaroHsl MOCTYHNAIOT Ha OAMH W3 JBYX OJIMHAKOBBIX
ABTOMATUYECKUX CEPBHCOB 0 ycTpaHeHUIo nedekToB B. Bpems 00paboTku Ha cepBuce B — skcrioHeHIManbHas
CITyJaifHasi BeIMUMHA; CPEeIHEe BpeMs 00paboTKHu Barona 6e3 nedekroB — 8 MUHYT, ¢ nedekrom {1 — 12 MunyT,
¢ nepextom 12 — 10 MuHyT.

3arpaThl, CBs3aHHBIE ¢ ycTpaHeHueM nedekra [[1 cocrapisror 5 neH. en., nedekra /12 — 4 new. en.,
yOBITOK OT OTHOTO OTOPaKOBAHHOTO BaroHa — 7 JieH. €.

Tpebyercs pa3zpaboTaTh MOJENb, UMHUTHPYIONIYI0 pabOTy COPTHPOBOYHON CTaHIMU B TedyeHue 48
yacoB. [IpeaqycMoTpeTh MOACUET 10IH BHIMYIICHHBIX BaTOHOB, TOJIM OTOPAKOBAaHHBIX BArOHOB U OOIIUX 3aTpaT.

Cmpykmypa omyuema
[To pe3ynbTaTaM BBHITIOJHEHHS 33/1aHUS COCTABUTh OTUET:
Brenenne
l. Otansl pa3paboTKU MOJENIN
2. DKCIIEpUMEHTBI C MOJIEJIBbIO U @aHAJIM3 UX PE3YJIbTAaTOB

3akIroueHue
Kpurtepun ouenku:

Kpurepuu 20 16 |06

1 Bragenue 6a30BBIMU 3HAHUSAMU B IPOGECCHOHATBHON 00JIACTH W B CMEXHBIX
o0acTax

2 BnameHrie HaBBIKAMH PEIICHUA UCCIIEA0BATEIBCKUX 3a4a4 U TEXHUYICCKUX
Hp06JICM, HECTaHAAPTHBIX 3a1a4 WA 3a1a49 MOBBIIICHHON CJI0KHOCTH

3 |BmangeHne HaBBIKAMH UCIIOIB30BAHMS COBPEMEHHBIX MTAKETOB KOMITHIOTEPHBIX
MpPOrpaMM U TEXHOJIOTHI

Bnanenne HaBbIKaMy 0(OPMIICHHS OTYETHBIX MaTEepHaIOB

5 [[IpaBWIBHOCTH OTBETOB Ha 3a/laHHbIE BOIPOCHI
UTOIo 106
COOTBETCTBHE KPUTEPHIO: ITOTHO — 2 Oairia; yacTHIHo — 1 6amt; He cooTBeTcTBYyeT — 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

TemaTtnka 1ab0paTOpHBIX pabOT

6 cemecTp
Tema 1. OCHOBBI MAaTEMaTUYECKOTO MOAECIUPOBaHUA. YHCIEHHOE peleHue 3aaad
TuQQepeHIaIbHOr0 U HHTETPAIbHOTO HCUUCTICHHS.
Tema 2. OcHOBBI MaTeMaTHueCKOro MoaenupoBanus. ccnenoBanue GpyHKITHI 1 BO3SMOKHOCTH
rpaduueckoro NpeCTaBICHUS JTaHHbBIX.
Tema 3. MeTo bl CTATUCTHYECKOTO MOJIEIUPOBaHUS. KoppensiiuOHHbIA aHAIH3.
Tema 4. Meroabl CTaTUCTUYECKOTO MOAEIMPOBaHus. [1apHbIil perpecCMOHHBIN aHaIK3.
Tema 5. MeTroapl CTaTUCTUYECKOTO MOAETUPOBAHUS. MHOKECTBEHHBIM pPErpecCUOHHbBIN
aHaJu3.
Tema 6. Moaenu 3a1a4 ONTUMAIBHOTO yIIPaBICHUS. 3a1a4M JIMHEHHON ONTUMU3ALINH.
Tema 7. Mozgenu 3aa4 ONTUMAIBHOIO YIIPaBJIeHUs. TpaHCIIOPTHBIE 3a1a4H.
Tema 8. Mozaenu 3a1a4 ONTUMAIBHOTO YIIPaBICHUS. 3a1a4l HEJIMHEHHONW ONTUMM3ALINKT
Tema 9. MHOrOKpuTEpHaIbHBIE 3aJa41 ONTUMH3ALNH.
Tema 10. Mogenu 3a1a4 TUCKPETHON ONTUMU3ALIUHI

7 cemecTp
Tema 1. MoaenupoBaHue ciiydallHbIX ITporieccoB MeTosioM Mounte-Kapio.
Tema 2. MoaenupoBaHue paclpeaeaeHuil cilydailHbIX BEJIUUUH.
Tema 3. MoaenupoBaHie TMHAMUYECKUX CUCTEM
Tema 4. JIluckpeTHO-cOOBITHITHASL MO/IETb
Tema 5. HacTpolika aHMManuu B MUMUATAILIMOHHON MOJEIN
Tema 6. CTelTUapTHI M IUArpaMMBbl POLECCAa B UMUTALIMOHHON MOJIENU
Tema 7. CucTteMHO-IUHAMHUYECKAsA MOJIEIb
Tema 8. AreHTHas MOJCIb
Tema 9. UmuTarnmonHast MoJielb CUCTEMBI MaccoBoro oocmykuBanus (CMO)
Tema 10. UmutarmonHas Mmojiesib MHOTOKaHaabHOU CMO
Tema 11. Umutanmmonnas Mmoaens CMO ¢ oTkaszaMu
Tema 12. Umutarmonnast mojaesib CMO ¢ BBITECHEHUEM U 0KUJAHUEM

8 cemectp
Tema 1. MogenupoBaHue pabOThI 3aBOJICKOTO 1IeXa
Tema 2. MoaenupoBaHue NEMIEXOIHOW TUHAMUKHI
Tema 3. MozaenupoBaHue TPaHCIIOPTHBIX IIEPEBO30K
Tema 4. Moaenb GyHKIIMOHUPOBAHUS CUCTEM CBSI3U
Tema 5. Mogenb 00pabOTKH TOKYMEHTOB B OpTaHU3AIIH
Tema 6. MoaenupoBanue OU3HEC-TIPOIIECCOB
Kpurepuu ouenkmu:
(0 6amIoB - CTAaBUTCSI, €CIIU CTYJICHT HE BBITIOJIHII K MPAKTHUECKOM (J1TabopaTopHOI) padoTe.
1 Gamn - CTYOEHT TMOKa3aJ MOBEPXHOCTHBIE 3HAHUS MO OONbIIEH YacTH TEMBI, TOMYIICHBI
rpyOble OIIMOKH MPH BHIMOJTHEHUN 33JaHUI WU BBIMIOJIHEHO MEHbIIIE TIOJIOBUHBI 3aaHMUsL.
2 Garna - CTaBUTCS, €CJIA CTYJCHT OOHAPYKUBACT 3HAHUE ¥ TIOHUMAaHNE OCHOBHBIX MOJIOKESHUN
00Cy>KIaeMoil TeMbI, HO TIPU BBITIOJHEHUU 3aJaHUW JTOMYIIEHBI HETOYHOCTH WIIM 3aJaHue
BbINoHEeHO Ha 80-90%, odopmiienne paGoThl BBIMOIHEHO HEIOCTATOYHO MOCIEAOBATEIBHO,
JIOTIYIIEHbI OUTMOKH B 0()OpMIICHUH MaTepHana.
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3 Oama - CTaBUTCs, €CJIM CTYACHT INOJHOCTBIO BBIIIOJHHI 3aaHUEC, HO AOIIYCTHII CAUHUYHBIC
OIIMOKHU B M3JI0KEHUH MaTtepurajia, 3HaCT MaTEpUuajl, CaMOCTOATCIIBHO IIOIIPABJIACT OIIINOKH U
IMMOrpeIIHOCTU ITOCIIC 3aMe4yaHuM npenoaaBaTeis.
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MuHHCTEpPCTBO HAYKH U BhICIIero oopa3oBanus Poccuiickoit denepannu
denepalibHOE FOCYJApCTBEHHOE aBTOHOMHOE 00pa30BaTebHOE YUPEKACHUE BBICIIIET0 00pa30BaHuUs

«CEBEPO-BOCTOYHLIN ®EJEPAJIBHBIA YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texuanueckuit uHCcTUTYT (Prmmuan) PIAOY BO «CBOY» B r. Hepronrpu

KA®EJIPA MATEMATHUKNU 1 THOOPMATHUKHN

IK3aMeH

[Iporpamma sK3aMeHa BKITIOYAET B ce0sl 2 TEOPETUYECKHX BONpoca U 1 mpakTHUecKoe3a aHue,
HalpaBJICHHbIC HA BBISBICHHE YPOBHS (POPCUPOBAHHOCTH KOMIIETEHIIUH.
[lepeueHb TEOPETUUECKUX BOIIPOCOB

8 cemecTp
1. MopenupoBaHue, BUIbl MOJETHUPOBAHHUS.
2. [TonsiTHE MaTeMaTHYECKOTO MOJEIUPOBAHMUSL.
3. Bunsl MaTeMaTHUECKUX MOJEIICH.
4. OTamnbl MaTEMaTHYECKOr0 MOJEIMPOBAHHS.
5. Meroa Monte-Kapio.
6. OCHOBHBIE TUIIBI pACTIPEACICHUN CTyYalHBIX BETUYMH.
7. OcHOBBI TeOpHH CUCTEM MaccoBoro oociykuBanus (CMO).
8. Onementsl CMO.
9. Knaccudukanus cucteM MaccoBOro 00CIy>KUBaHHUS.
10.  Iloka3zarenu 3¢ dexTuBHOCTH padboTsl CMO.
11. 3agauu reopun CMO
12. [ToHsITHE UMUTATMOHHOTO MOJIEIUPOBAHUSL.
13. DTarnbl UMUTALUOHHOTO MOJICIINPOBAHUSI.
14.  Buasl UMUTALIMOHHOTO MOJAEIUPOBAHUS.
15. Cucrembl uMuTaImoHHOTO MoaenupoBanus Ithink, Arena, GPSS.
16. Cpena momenupoBanust AnyLogic.
17. CpenctBa, pecypcbl 1 OubIMoTeku cucteMbl AnyLogic uist MOAETUPOBaHUSI.
18. Ocnogneble kouuenuu J1C MoaenpoBanus.
19.  Meroaonorusi CHCTEMHOMN THHAMUKH.
20.  AreHTHBIN MOJIXO0J B UMHTAIIHOHHOM MOJCIUPOBAHUU
21.  KomrmuieKcHbIN MOAX0A K TECTUPOBAHUIO UMUTAITMOHHON MOJIEIH.
22. O1eHKa aIeKBAaTHOCTH MOJIENH.
23. Bepudukanus moaenu.
24.  Bammupauus ga"HbIX. OLeHKa TOYHOCTH PE3YyJIbTaTOB MOAEIUPOBAHUS.
25.  Bammpanus ganabix. OneHKa yCTONYUBOCTH Pe3yIbTaTOB MOJICIHPOBAHUS.
26. Bamunanus nanseix. OneHkKa 9yBCTBUTEIBHOCTA MOJICIIH. .
27.  KoMmnbIOTEpHBI SKCIEPUMEHT Ha UMUTAIMOHHON MOJIEIH.
28. TakTuueckoe MIaHuPOBaHUE UMUTAIMOHHOTO SKCIIEPUMEHTA.
29. Copep:xaHue BHIYUCITUTEIBHOTO KCIIEPUMEHTa Ha MOJIETTU
30. Mogenu QpyHKIIMOHUPOBAHHS TPOU3BOJICTBA.
31.  Mogenu GyHKIIMOHUPOBAHUS MapIIPYTU3ATOPA COOLICHUIA.
32. Mogens 00pabOTKH 3aITPOCOB CEPBEPOM.
33. Mogenb GyHKIIMOHUPOBAHUS BHIYUCIUTEIHHON CHCTEMBI.
34. Mogenbs hopMHUPOBAHHS TOKYMEHTOO00OPOTa B HH()HOPMAIIMOHHOW CUCTEME.
35. MozaenupoBaHue TPAHCIIOPTHBIX IOTOKOB U CETEH.
. KosnuyectBo
XapakTepucTHKa 0TBETA HA TeOPeTHYECKHIT BONpoc /
KomMnerenuuu Ha0paHHBIX
BbINOJIHEHHUS] MPAKTHYECKOI0 3aJaHHUs GAILIOB
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OIIK-1
OIIK-2
OIIK-6

JlaH TOJIHBIN, pa3BEPHYTHIM OTBET HAa ITOCTABJIEHHBIM BOIPOC,
[I0OKa3aHa COBOKYIHOCTb OCO3HAHHBIX 3HAHWM MO JUCLUILINHE,
JIOKA3aTeJIbHO PACKPBITHl OCHOBHBIE IIOJIOKEHHs BOIIPOCOB; B
OTBETE IMPOCIEKUBACTCA YETKas CTPYKTypa, JOrMYecKas
IIOCJIE0BATEIBHOCTD, OTPAXKAIOINAsA CYIIHOCTh PAaCKpPhIBAEMBIX
MOHATHM, TEOpUI. 3HAHHME IO NMPEAMETY IEMOHCTPUPYETCS Ha
(¢boHE TOHMMaAHHWS €ro B CHCTEME JAHHOW HAyKH U
MEXJIUCIMIUIMHAPHBIX ~ CBsi3eil. MoryT ObITb  JOMYIIEHbI
HEJIOYETHI B ONPEICIICHUH MTOHATHN, UCIIPABICHHBIE CTYACHTOM
CaMOCTOSITEJIBHO B MPOLIECCE OTBETA.

9-106.

JlaH TOJIHBIN, pa3BEpHYTHIM OTBET HAa ITOCTABJIEHHBIM BOIPOC,
[IOKa3aHO YMEHHE BBICIUTh CYLIECTBEHHBIE U HECYLLIECTBCHHbIE
MpPU3HAKW, MPUYUHHO-CIECACTBEHHbIE CBs3U. OTBET ueTKO
CTPYKTYpPHUpOBaH, JIOTH4E€H. MoryTt ObITh JOHyLIEHbI 2-3
HETOYHOCTH WJIM HE3HAYUTEJbHbIE OMIMOKH, HCIIpPaBICHHbIE
CTYJEHTOM C TIOMOIIBIO MPENOIABATENSL.

7-8 0.

JlaH HemoCTaTOYHO TOJIHBIM M HEAOCTAaTOYHO pPa3BEPHYTHIMN
orBer. JlorWka W TOCIENOBAaTENILHOCTh W3JIOKEHUS HMEIOT
HapyuieHus. JlomymieHsl OMIMOKM B PACKPBITUHU TOHSTHH,
yHOTpeONCHUH  TEPMHHOB. CryneHT  He crioco0eH
CaMOCTOSITENIbHO BBIJCNIUTH CYILIECTBEHHbIE M HECYIIECTBEHHBIE
NpU3HAKA W TPUINHHO-CIICJCTBEHHBIE CBS3U. B oTBeTe
OTCYTCTBYIOT  BBIBOJbl.  YMEHHME  PACKpbITh  3Ha4YCHHE
0000IIIEHHBIX 3HAHUI HE TOKA3aHO.

5-6 6.

OTtBer mpeAcTaBIsIET COOOM  pa3pO3HEHHBIE 3HAHUA C
CYIIECTBEHHBIMH OIMOKamMu TI0 Bompocy. [IpucyTCTBYIOT
(bparMeHTapHOCTb, HEJIOTMYHOCTh U3NOKeHUsA. CTylIeHT He
OCO3HAET CBA3b 00CYKIAEMOT0 BOIpOCa MO OWIIETy C JIPYTUMHU
o0BeKTaMu JUCIUTUIAHBI. OTCyTCTBYIOT BBIBO/IbI,
KOHKpETH3alus u JI0Ka3aTeJIbHOCTh W3JI0KEHUSL.
JlononHUTENbHBIE U YTOYHSIOIIME BOIPOCHI MPENoaaBaTess He
MPUBOAT K KOPPEKIIMU OTBETA CTYJICHTA.

unu

OTBeT Ha BOIPOC MOTHOCTHIO OTCYTCTBYET

unu

OTtka3 oT oTBeTa

06.

OIIK-1
OIIK-2
OIIK-6

[IpakTueckoe 3ajaHUE BBIMOJHEHO BEPHO, OTCYTCTBYIOT
OIIMOKHU Pa3TUYHBIX THUMOB. MOTYT OBITh OMYIICHBl HEIOYETHI
B ONpPEACICHUU  MOHSATUW, HCHPABICHHBIE  CTYJACHTOM
CaMOCTOATENILHO B ITPOLIECCE OTBETA.

9-10 0.

[IpakTuueckoe 3aJlaHue BBITIOJIHEHO B TIOJIHOM
o0weme./lonylieHa He3HAYUTENNbHAS OIHUOKA.

7-8 6.

Z[OHYH_ICHBI HECKOJIbKO HE3HAYUTENBHBIX OIINOOK Pa3INYHBIX
THIIOB.

5-6 6.

JlonmyiieHsl 3HauuTeNbHbIE OMIMOKU. JlOomoJHUTENnbHBIE |
YTOUHSIOIIME BOIPOCHI MPENOAABAaTENsl HE IPUBOIAT K
KOPPEKLUHU OTBETA CTYICHTA.

unu

BeinonHeHne NpakTUYECKOro 3aJaHus IIOJTHOCTBIO HEBEPHO,
OTCYTCTBYET

06.
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