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ABSTRACT

Master’s degree in 20.04.01 Technospheric safety

Master’s Program «Occupational Safety and Health»

Course title: System analysis and modeling of safety processes in the
technosphere

Basic part of Block 1, 5 credits

Instructor: Repeshkov G.D.

At the beginning of the course a student should be able to:

- ability to quickly master new subject areas, identify contradictions,
problems and develop alternative solutions;

- ability and readiness for creative adaptation to the specific conditions of
the tasks and their innovative solutions;

- the ability to independently acquire knowledge using various sources of
information;

- ability to abstract and critical thinking, study the environment to identify
its capabilities and resources, the ability to make non-standard decisions and
resolve problem situations;

- the ability to use methods to determine the normative levels of
permissible negative impacts on humans and the natural environment;

- ability to structure knowledge, readiness to solve complex and
problematic issues;

- the ability to navigate the full range of scientific problems of the
professional field,;

- ability to analyze, optimize and apply modern information technologies in
solving scientific problems;

- ability to apply methods of analysis and assessment of reliability and
man-made risk;

- the ability to identify problem situations, formulate goals, set objectives
and choose research methods in the field of technosphere safety based on the
selection, study and analysis of scientific, technical, patent and other information;

- the ability to apply in practice the theory of management decision-making
and methods of expert evaluation.

Learning outcomes:

e OK-5 ability to generate ideas in scientific and professional activities;

e OK-16. ability to independently plan, conduct, process and evaluate the
experiment;



e OK-17 the ability to creative interpretation of experimental results,
development of recommendations for their practical application, the extension of
scientific ideas;

e OPK-5 the ability to model, to simplify, to represent, to compare, to use
known solutions in new application, qualitative assessment of the quantitative
results, they mathematically formulate;

e PC-12 ability to identify processes and develop their working models,
interpret mathematical models in non-mathematical content, determine
assumptions and limits of applicability of the model, mathematically describe
experimental data and determine their physical nature, make qualitative
conclusions from quantitative data, carry out machine modeling of the studied
processes.

Course description:

The content of the discipline covers a range of issues related to security
problems in the technosphere in General and security in enterprises of the
national economy in particular. In the course of studying the principles, methods
and technologies of engineering protection of protected objects on the basis of
knowledge in the field of system analysis and modeling. Studying the course, the
student will expand and deepen knowledge and understanding in the field of
philosophy, methodology and technology of system analysis and modeling of
security processes in the technosphere and in particular in the enterprises of the
national economy from adverse factors, the sources of which may be the objects
of the production structure of enterprises and the environment, acquire knowledge
on the system analysis of the current or projected problem situation, assessment
and prediction of negative consequences for protected objects, development of
reasonable model studies of measures to ensure safety in enterprises.

Main course literature:

1. W. C. Kimumenko. Teopusi CUCTeM M CUCTEMHBIN aHAIM3 [ DJIEKTPOHHBIN pecypc] :
yuebHoe mocodue / M. C. KimuMeHko. — DJEKTpOH. TEKCTOBbIE AaHHbIE. — M. :
Poccuiickuit HOBBIN yHUBepcuTeT, 2014, — 264 ¢. — 978-5-89789-093-4. — Pexum
nocryma: http://mwww.iprbookshop.ru/21322.html

2. M. JI. Kanyxckuit. OO1ias Teopusi CUCTeM [DJIEKTPOHHBINA pecypc] : yueOHoe
nocooue / M. JI. Kamy»xckuii. — DneKTpoH. TekcToBble naHHble. — Caparos: A [Tu Op
Memna, 2015. — 176 c¢. — 978-5-905916-78-6. — Pexum mocryma:
http://Amww.iprbookshop.ru/31691.html

3. bopomaués, C. M. Teopus nmpuHsATHS pelieHUd [DIEKTPOHHBIN pecypc] :

yueOnoe mocobue / C. M. bopomauéB. — DIeKTpOH. TEKCTOBBIC JaHHBIC. —
ExarepunOypr : Ypansckuit penepanbubiii yausepcuter, O96C ACB, 2014. —
124 C. — 978-5-7996-1196-5. — Pexxum JOoCTyma:

http://www.iprbookshop.ru/69763.html

Form of final control: pass-fail exam, exam.
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AHHOTAIUA

JucunmuinHa «CHUCTEMHBI — aHAU3 U MOJICIMPOBAHUE  IIPOLIECCOB
6e30macHOCTH B TexHOChepe» pa3paboTaHa AJid CTYACHTOB, 00YyYarOIIUXCS MO
HarnpaBiieHuto 1noArotoBku  20.04.01 «TexuochepHas 06e30maCHOCTDY,
Maructepckas mporpamma «OxpaHa Tpyna», BXOJUT B 0a30BYI0 4acTh OJIOKa
b1 «lucrurumnsr (Mo xysm)» yaeoHoro miaHa (b1.5.6).

OO6mast TpyJI0€eMKOCTh OCBOCHHUS AUCIUIUIMHBI COCTABIIAECT 5 3a4€THBIX
equnuil, 180 yacoB. YueOHBIM IUTAHOM MPEAyCMOTpEeHBI TeopeTuueckue (18
yacoB) W mnpakTtuueckue (54 wyaca) 3aHATHS, CaMOCTOsITENIbHAs padoTa
crynenta (81 yac). JucnurnimHa peanusyercs Ha 1 Kkypce Bo 2 cemecTpe U 2
Kypce B 3 ceMecTpe.

ConepxaHre OUCHUIUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C
npobsieMamMu O€30MacCHOCTH B TeXHOcdepe B 1eJIoM U 0e30MacHOCTH Ha
MPEANPUATUSIX HAPOJHOTO XO34KMCTBa B 4aCTHOCTH. B mpoliecce uzydeHus
Kypca pacCMaTpUBAIOTCSA  MHPUHIMIIBI, METOJIBI U TEXHOJIOTUU HH>KEHEPHOM
3alUThl OXpaHsAEMbIX OOBEKTOB Ha OCHOBE 3HAHWU B 00JaCTHU CHUCTEMHOIO
aHanu3a U MojenupoBaHusa. M3yuas Kypc, ydamuics pacluIupuT U yriryOuT
3HAHUS W TpeACTaBieHUs B obnactu ¢uiocodpuu, METOJOJIOTHH U
TEXHOJIOTUM  CUCTEMHOTO  aHaluM3a W  MOJEIMPOBAHUS  IPOLIECCOB
oOecrieueHuns 6€30MacHOCTH B TeXHOC(hEpEe U B YACTHOCTU Ha MPEIMPUSATUIX
HapOJHOTO XO3SIMICTBa OT HEOJAronpusATHBIX (PAKTOPOB, HCTOYHUKAMU
KOTOPBIX MOTYT ObITh OOBEKTHI MMPOU3BOJICTBEHHON CTPYKTYPHI MPEANPUITHIA
U OKpYyXaromiel cpeapl, MpuoOpeTeT 3HAHUS MO CHCTEMHOMY aHAIIU3Y
CJIOKUBILIENCS WM MPOTHO3HOW MPOOJIEMHOM CUTyalluu, OLIEHKE U MPOTHO3Y
HETaTUBHBIX JUISI 3alWINAeMbIX OOBEKTOB TIOCIEACTBUN, pa3paboOTKe
00OCHOBaHHBIX  MOJICTBHBIMH  HCCIEAOBAHUSIMHU  MEPONPHUATHH IO
oOecreyeHnto 0€30MaCHOCTH Ha NPEANPUATHSIX.

JucruminHa «CUCTeMHBIN aHallu3 W MOJICIUPOBaHKE MPOIIECCOB
0e30macHOCTH B TeXHOC(EpE» JOTUYECKU U COIEPKATENBHO CBsI3aHa C

TaKUMHU Kypcamu, Kak «Dunocodckre npoOiaemMbl HAyKH U TEXHUKH,



«MeTo10510THSI HAYYHBIX UCCIIEOBAHUNA B MPOMBIIIIIEHHON 0€30MMacHOCTIY,
«Teopus cuctem u MPUHATHS pEICHUN B TexHOChepe», «HpopMalinoHHbIE

TCXHOJIOTHH B C(bepe 0Ee30ITaCHOCTHY.

Heap AMCOMIVIMHBI — TOJATOTOBKA CIICIMATMCTOB K MOJCITUPOBAHUIO
OMAaCHBIX TMPOIeCCOB B TexHochepe u obOecrnedeHUro O€30MacHOCTH
CO3/1aBa€MbIX OOpa3lOB M CHCTEM TEXHOJOTHYECKOTO0 OOOpYyIOBaHUS Ha
NPOU3BOACTBE W TPAHCIOPTE, a TaKXKe MPHOOpPETeHHEe WMHU HaBBIKOB
CUCTEMHOTO  HCCIIEZIOBAaHUSA W  COBEPUICHCTBOBAHUSA  OE30MACHOCTH
(GYHKIIMOHUPOBAHUS 3TUX OOBEKTOB.

3agaum:

1. ®opMupoBaHUE TEOPETUYECKUX 3HAHUM MO CHUCTEMHOMY aHaJlIHU3y
IpOOJIEMHBIX CUTYalluil HA MPEANPHUATHIX B aCIIEKTE O€30M1aCHOCTH.

2. Osnagenue o0Iel Teoprueld MOACIUPOBAHUS TIPOIIECCOB B TeEXHOCHEPE.

3. @opMupOBaHKE MPUKIATHBIX 3HAHUN U YMEHHUI MPUMEHEHUS CHCTEMHOTO
aHalu3a W MOJEIMPOBAaHUS B  3a/Jadyax MOJJEpKaHUA, YIYUYIICHUS U
MPOEKTUPOBAHMS O€30MMACHOCTH Ha MPEANPHUATHUSX.

4. MojaenupoBaHUe U CUCTEMHBIA aHAIN3 BO3HUKHOBEHHMSI MPOUCIIECTBUI U
npoliecca NPUYMHEHUS yiepoa OT TEXHOT€HHBIX MPOUCILIECTBUIA.

5. MogenupoBanue mpolecca yOpaBieHHs oOecrnedeHrueM O0e30MacHOCTH
TpyAa.

Jns yCmemHoro u3ydyeHuss AUCHUIUIMHBL ««CHCTEMHBIM aHaIu3 |
MOJIETTUPOBAHUE MPOLIECCOB OE30MaCHOCTU B TEXHOCPEpe»» y 00ydaromuxcs
JTOJIKHBI OBITH chopMUPOBaHbI cleAyIoIme npeBapUTEIbHbBIC

KOMITETCHITUH):

- YMCHHC 6I)ICTpO OCBaMBATb HOBBIC IIPCAMCTHBIC O6HaCTI/I, BbBIABJIATD
IIPOTUBOPCYUA, HpO6HCMBI u BBIpa6aTBIBaTB AJIbTCPHATHBHBIC BApPUAHTBI HUX

pelIeHus;

- CIIOCOOHOCTBIO M T'OTOBHOCTBLIO K TBOp‘-ICCKOﬁ ajJanralyu K KOHKPCTHBIM

YCJIOBHAM BBIIIOJTHACMBIX 3a4a49 U KX HHHOBAIIMOHHBIM PCIICHUSAM;



- CIOCOOHOCTBIO CAaMOCTOSITENIBHO MOIYy4aTh 3HAHMS, UCIOB3YS Pa3InIHbIC

MCTOYHUKU WH(POPMAIINY;

- CIIOCOOHOCTh K a0CTPAaKTHOMY U KPUTHYECKOMY MBIILJIECHUIO,
UCCJICIOBAHUIO OKpYKaloUeh cpelbl NI BBISBICHUS €€ BO3MOXKHOCTEH U
pPECypCcoB, CIIOCOOHOCTh K MPHUHATUIO HECTAHAAPTHBIX PpEIICHUA U
pa3penieHuIo MpoOJIEMHBIX CUTYaIUH;

- CHOCOOHOCTH MCHOJIB30BaTh METOJIbI ONPENEIECHNUS HOPMATUBHBIX YPOBHEN

JOIyCTUMBIX HETaTUBHBIX BO3/IEHCTBUI Ha U€JIOBEKa U MIPUPOJIHYIO CPELY;

- CIIOCOOHOCTH CTPYKTYPHPOBAThH 3HAHHSI, TOTOBHOCTD K PEIICHUIO CIIOKHBIX
1 IpOOJIEMHBIX BOIIPOCOB;

- CIIOCOOHOCTBIO OPUEHTUPOBATHCSA B IOJIHOM CHEKTPE HAy4YHBIX IpoOiieM
npodecCUOHAIBHOU 001aCTH;

- CHOCOOHOCTBIO ~ AQHAJIM3UPOBATh, ONTUMHU3UPOBaTH M  IPUMEHATH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUY IIPU PEIICHUU HAYYHBIX 3a/1a4,
- CIIOCOOHOCTBIO NMPUMEHATh METOAbl AaHANIM3a M OLEHKU HAJAECKHOCTH U
TEXHOT'€HHOT'O PUCKA;

- CIIOCOOHOCTBIO ONPEAEINISITh MPOOJIIEMHBIE CUTYAIIMH, (POPMYIHPOBATH LIETH,
CTaBUTh 3aJayd W BbBIOMpaTb METOJbl HCCIENOBaHUS B  00JacTH
TeXHOC(PepHON 0e30macHOCTH Ha OCHOBE MO0J00pa, HU3y4YEHUs U aHaiu3a
Hay4YHO-TEXHUYECKOM, MATEeHTHON U Ipyroil HHPOpMaIIHH;

- CIIOCOOHOCTBIO ~ NMPUMEHATH Ha TPAKTUKE TEOPUU  MPUHATHUS
YIPaBIEHYECKUX PEIICHUI i METO/IbI SKCIIEPTHBIX OIIEHOK.

B pesynpraTe wW3ydeHus JAHHOW JUCHUIUIMHBI Yy OOYYarOIIMXCS
dopMHpYIOTCS  cleaylone  OOIIEKYJIbTYpHbIE U MNPO(PECCUOHAIbHbBIE

KOMITETCHIIU:
Kon u Jtansl GOpMHPOBAHMA KOMIIETCHIIMHU
¢popmympoBka
KOMIIeTEeHIIUH

OK-5 rac OO61re 3aKOHBI U 3aKOHOMEPHOCTH
TeHepaluy HJIed B HayYHOU U

CTI0COBHOCT T npo¢eCCHOHATBHON IEATETLHOCTH

reHepHpOoBaTh

WieH B HAYTHOMH ¥ Hcnonb30Barhk 00IIME 3aKOHBI U

npodeccHoHaNbH Yme 3aKOHOMEPHOCTH U1l FeHEPALI HIIEH B

oif IeATeTbHOCTH eT HAy4YHOH U MpoecCHOHATEHON
NS TEeNbHOCTH




O} deKTUBHBIMU TEXHOJIOTHSIMHU T€HEPAITTHI

Brna . o
et UJICH B HAYYHOU U PO ecCHOHATBHOMN
JeSITeTbHOCTH
Jnac Hay4Hble OCHOBBI MaTEMaTHYECKOTO
N TUTAHUPOBAHUS, IPOBEICHUS, 00pabOTKH 1
OK-16 OLICHUBAHHMSI SKCIICPUMEHTA
CIIOCOOHOCTb Hcnosnb30BaTh Hay4IHBIC OCHOBBI
CaMOCTOSITEIILHO Yme MaTeMaTHYECKOTO IJIAaHUPOBAHMUS,
IUIAaHUPOBATb, er MIPOBEICHUS, 00OPAOOTKH U OLICHUBAHHUSI
IPOBOIHUTh, IKCIIEPUMEHTA
obpabareBath 1 TexuonorusMu 3G PeKTHBHOTO
OTICHHBATE MCIIOJIb30BAHUS HAYUYHBIX OCHOB
SKCIIEPUMEHT Bia
et MaTEeMaTHYECKOTO IJIaHUPOBAHMUS,
MPOBEICHNUs, 00OPAOOTKH U OLICHUBAHHMSI
IKCIIEPUMECHTA
OO111e 3aKOHBI TBOPYECKOTO OCMBICIICHUS
OK-17 3Hae pe3yIbTaTOB KCIIEPUMEHTA, pa3paboTKe
CIOCOOHOCT K T PEKOMEHIANUH 110 MX MPAKTHICCKOMY
TBOpPYECKOMY IIPUMEHEHHUIO, BBIJIBHJKCHHUIO HAyYHBIX UJIEH
OCMBICJICHHIO
TBOpUYECKU OCMBICIMBATEH PE3YJIbTAThI
pe3yibTaToB
Yme IKCIIEPUMEHTA, pa3padaThIBaTh
IKCIIEPUMEHTA, .
eT PEKOMEHIANUH 110 MX MPAKTHUYCCKOMY
pa3paboTke
. MPUMEHEHHIO, BBIJIBUTATh HAYYHBIC UJICU
pPEKOMEH 1aIu i 110
X CoBpEeMEHHBIMH METOJAMU |
[PAKTHYECKOMY TEXHOJIOTUSIMH TBOPYECKH MOJIXOUTH K
PHMEHEHHIO, Bua OCMBICJICHHIO PE3yJIbTaTOB IKCIIEPUMEHTA,
BBIIBHKEHUIO JieeT pa3paboTKe peKOMEeHIAIHi 1Mo X
HAyYHBIX el MPAKTHYECKOMY TPUMEHEHHIO, BBIIBUKCHUIO
HAYYHBIX HEH
CoBpeMEHHBIE METO bl MOJICITUPOBAHHS,
00pabOTKH U MIPEJICTABIICHUSI PE3YyJIbTaTOB,
OIIK-5 BO3MOYKHOCTH M TPAHMIIBI UCIIOJIb30BAHHUS
CIIOCOBHOCTD 3Hae M3BECTHBIX PEHICHHUI B HOBOM MPHJIOKCHHH,
MOJETHPOBATE T Ka4eCTBEHHBIC METO/IbI OIICHUBAHUS
b
yIIpOLIaTh KOJIMYECTBEHHBIX PE3y/IbTATOB,
b
a/[eKBATHO MaTeMaTU4eCKu (GOPMYITHPOBATH PE3YJIbTAThI
IPEJICTABIIATS, OLICHHBAHMS
CpaBHHUBATh, [TpuMeHATh COBPEMEHHBIC METOIBI
UCIIO0JIb30BaTh MOJICIMPOBaHUs, 00padaThIBaTh U
W3BECTHBIE MPEACTABIATh PE3y/IbTAThI, YIUTHIBATD
pelIeHHS B HOBOM Ve BO3MOYKHOCTH U TPaHMIIbI UCTIOJIh30BAHUS
NPUIOKCHHUH, or M3BECTHBIX PEHICHHUI B HOBOM MPHJIOKCHHH,
Ka4eCTBEHHO HCIIOJIb30BaTh KAYECTBECHHBIC METO,IbI
OLICHUBATh OLIEHUBAHMsI KOJIMYECTBEHHBIX PE3yIbTaTOB U
KOJINYECTBEHHbBIE MaTeMaTU4eCcKu (GOpMYITHPOBATh
pe3ybTaThl, UX MOJIyYCHHBIE PE3Y/IbTAThI OIICHUBAHHSI
MaTeMaTHICCKH CBOOOIHO BIIAJIEET METOIAMHU U
(opmymuposats Bia TEXHOJIOTHSAMH MOJIEINPOBAHUS, YIIPOLIEHHS,
neer aJICKBaTHOTO TIPE/ICTABJICHUS PE3yJIbTaTOB,

CpaBHCHHA U UCIIOJIb30BAHHA U3BCCTHBIX




pelIeHnii B HOBOM MPUIIOKEHHH,
KayeCTBEHHBIMHU M KOJIMYECTBEHHBIMHU
METO/IaMH OLICHUBAHUS PE3YJIBTATOB U HX
MaTeMaTH4eCKOi (hopMyTupoBKU

MK-12 K
CHOCOBHOCTE aK I/Ié[eHTI/I(l)I/II_II/IPOB%TB IIPOLIECCHl U
WIeHTHUIIPOBA pa3zpabaThiBaTh UX paboure MOJACIIH,
Th IPOLECCHI i nae MHTEPIPETUPOBATh MATEMATUYECKUE MOJIETU
pa3pabaTHIBATh HX N B HEMATEMaTHUYECKOE COJIEP:KaHUE,
paBoure MoJieNH, ONpEeNEeATh AOMYIICHUS U TPAHULIBI
HHTEpIIPETHPOBAT MIPUMEHUMOCTH MOJIEIIA, MAaTEMAaTUYECKU
b ONMCHIBATh SKCIIEPUMEHTAIbHBIEC JTAHHBIE
MaTeMaTUYECKHE

Hcnonbs30BaTh METOBI U TEXHOJIOTHHI
MOJIEJIU B

UICHTH(UKAIIUH POLIECCOB U
HEMaTEeMaTU4YeCKO

pa3pabarbeIBaTh HX pabOUMEe MOJICIH,
€ coJiepKaHue,

Yme WHTEPIPETUPOBATh MATEMATHUYECKUE MOJIETU
OTIPENIETISATh
eT B HEMATEMaTHUYECKOE COJIEPKaHUE,

JOMYLIEHUS U

ONpeNesATh AOMYIICHUS U TPAHULIbI
TPaHUIIBI pel JOTTYHL PatHh

MIPUMEHUMOCTH MOJIENIN, MaTEMaTUYECKU
MIPUMEHUMOCTHU

ONUCHIBATh SKCIIEPUMEHTAIbHBIEC JTAHHbIE
MOJIETH,
MaTeMaTUYECKH
OTHUCHIBATh
3KCHEPUMEHTAIIbH

bIC JaHHBIC N

MeTtoaaMu U TEXHOJIOTHAMU I/I,I[eHTI/I(I)I/IKaI_II/II/I
ONpeaACIIATh UX

MIPOIIECCOB M pa3pabOTKU UX paboUmX

buznyecKyro .
MOJIETICH, JIETKO HHTEPIPETUPYET
CYIIHOCTb, J€JaTh
MAaTeMaTUYECKUE MOJIETH B
Ka4e€CTBECHHBIC Bna
HEMaTeMaTHUYECKOE COJIepKaHUE, ONpeaessieT
BBIBOJIBI U3 Jieer
JOIYIIEHHSI U TPAHHUIIBI TPUMEHUMOCTH
KOJINYECTBEHHBIX
MOJICITH, CBOOOIHO MPEACTABIIACT
AHHBIX
a ’ OKCIIEPUMEHTAJIbHBIE IAHHBIE B BHJIE
OCYIIECTBIISATH .
MaTeMaTUYECKUX MOJEIEH
MAIIIUHHOE
MOJIETTMPOBAHHE
U3y94aeMbIX
IPOLIECCOB

Jist  dhopmupoBaHMs  BBIIIEYKa3aHHbIX KOMIIETEHLIMHA B  paMKax
JUCLUIUIHBI «CuCTeMHBI aHaIW3 M MOJEIUMPOBAHHME MPOLECCOB
Oe3omacHOCTM B TexHochepe» MPUMEHSIOTCS  CIAEAYIOIIUE  METOJIbI

AKTUBHOT'0/ HHTEPAKTUBHOTO OOYUYEHUSI: - KPYTJIbIM CTOJI, JUCKYCCHSI.

1. CTPYKTYPA U COJEP KAHUE TEOPETUYECKOM YACTHU
KYPCA



Pazoen 1. Ocnoswt cucmemnozo ananuza (2 /  uac.)
Tema 1. Metoaosiornyeckre OCHOBBI CHCTEMHOI'0 aHAJIM3Aa U CHHTE3a
(0.5 / ugac.)
CucteMHbIN aHAIU3 B MOJAEIIMPOBAHUU NIPOLECCOB 00ECIICUEHUS
6e3onacHocTH TpyJa. MeTo1o0rusi CucTeMHOro aHanuza. OCHOBHbBIE
TEOPETUUECKHE MOJIOKEHUS CHCTEMHOTO aHAJINA3A.
Tema 2. UHcTpyMeHTApHI CHCTEMHOI0 aHaJIU3a U cuHTe3a (1 /  w4ac.)

MeToabl U MOJIETTU CUCTEMHOTO aHaliu3a. MeTo bl (popMaIn30BaHHOTO
IIPEACTABIICHNS CUCTEM. METObl, HANPABJICHHBIE HA AKTUBU3ALUIO
WCTIOJIb30BaHUs MHTYHIIMHU U OIIBITA CIIEI[UATIUCTOB.
Tema 3. Teopust MoeTUPOBAHHUA CHCTEM: OCHOBHbIEC IOHATHS
(0.5 / uac.)

CuHcTeMHBIN TOAXO0A B MOJEITUPOBAHUN CUCTEM: OCHOBHBIE

OPUHLHUIIBL. XapaKTepUCTUKA IPOOJIEMbl MOJEINPOBAHUS CUCTEM.
Knaccuduxanus BUg0B MOAEIUpOBaHUs cucteM. MoieupoBaHre CUCTEM Ha

BBIYHMCJIIMTCIIbHBIX MallIMHAX: BO3MOXHOCTHU U B(I)(I)GKTI/IBHOCTB.

Pa3zoen 2. Ocnoevl meopuu mooenuposanusn (3 /  uac.)
Tema 4. @opmanu3anus npoueccoB GyHKINOHNPOBAHUA CUCTEM
(1 / wac.)

Meroanka pazpabOTKi U MAaITUHHOMN peanu3aii MOJIEIeH CUCTEM.
[TocTpoeHue KOHIIENTYaIbHBIX MOJIEJIEH cucTeM U ux (popmanuzanus (dTar
1): mepexos oT onucaHus K OJJOYHOM MOJICTTH; MaTeMaTUYECKUE MOJICIIH

IpoHeccCCoB. OcHOBHBIE CTaauu IICPBOIO dTAlla MOACIINPOBAHUA.

Tema 5. AaropurmMusanus Mojesieil CHCTEM U UX MAIIIMHHAA
peasm3anus (3tan 2) (1 /  w4ac.)

[TpuHIUIIBI TOCTPOCHUS MOJICTIUPYIOIIUX aarOpUuTMOB. DOpMBI
MPEJCTABICHHS] MOJICIUPYIOMIUX aNropuTMOB. CXEMBI aITOPUTMOB,
porpamM, JaHHBIX U cucTeM. OCHOBHBIE CTaJIMM BTOPOTO 3Tara

MOJCIUPOBAHMA.



Tema 6. ITosryyeHune ¥ HHTEpPHpPeTALMA Pe3yJbTATOB MOJACTHPOBAHUS
cucrteM (3ran 3) (1 / uyac.)

Oco0eHHOCTH NOJTyYeHUs PE3YyIbTaTOB MOJIETUPOBAHUSI.
[InanupoBaHre MAIIMHHOTO 3KCIIEPUMEHTA ¢ MOJIENIBIO CUCTEMBI.
Omnpenenenre TpeGOBaHUM K BBIYUCIUTENBHBIM cpeacTBaM. [IpoBepka
pabounx pacy€ToB. AHAJIN3 PE3yJIbTaTOB MOJECIUPOBAHMSI CUCTEMBI.
[IpeacraBnenue pe3yabTaTOB MOJIEIUPOBaHM. IHTepIIpeTalus pe3yabTaToB
monenupoBanus. [loaBeneHne UTOroB MOAETMPOBAHNUS U Bbl1a4a

PEKOMEHIAIUH.

Pazoen 3. Ilpuxknaonwvie 3a0auu mooeauposanusn (5 / uac.)
Tema 7. CraTucTuyeckoe Mmoaeanposanue cucreM Ha IBM (1 /  w4ac.)
O011iee npeacTaBiICHUE O METO/I€ CTATUCTUYECKOTO MOICIIMPOBAHUSI:
CYIIHOCTh METO/Ia CTATUCTUYECKOTO MOJCIIUPOBAHUS; IPEACIbHBIE TEOPEMBI
TEOPHUHU BEPOSITHOCTEN KaK TEOpETUYECKasi OCHOBA METO/[a CTATUCTUUECKOTO
MozenupoBaHus cucteM Ha OBM. IlceBnocmydaiiHble MOCIIEI0BATEIBHOCTH U
MpOIEAYphl UX MAIIMHHOM TeHepaiuu. [IpoBepka u yinyulieHne KadyecTa
MOCJIEI0BATENLHOCTEN MICEBAOCTYUYANHBIX Yncesl. MoaenupoBaHue

CJIIy4alHbIX BO3JCHUCTBUI HA CUCTEMBI.

Tema 8. UHCcTpyMeHTAIBLHBIE CPECTBA MOACJIMPOBAHUS CHCTEM
(1 / 4ac.)

CuctemMatusanus si3bIKOB UMUTAIIMOHHOTO MOJICIUPOBAHMUS.
CpaBHUTENBHBIN aHANN3 SI3IKOB UMUTALIMOHHOTO MOJIeIMpoBaHus. [lakeTsl
MPUKJIAIHBIX MPOrpaMM MOJEIUPOBaHUs CUCTEM. ba3bl TaHHBIX
MOJIETTUPOBAHMUS.

Tema 9. MoaeanpoBaHue CUCTEM C UCIOJIb30BAaHUEM THIIOBBIX
Mmaremaruuyeckux cxem (1 / w4ac.)

Hepapxuueckne MOAEH MPOTIECCOB (PYHKITMOHUPOBAHUS CHCTEM.
MareMatnyeckue cXxeMbl MOJICIUPOBaHUs cucTeM. MojenupoBaHue

npoleccoB (QyHKIIMOHUPOBAHUS cucTeM Ha O6aze Q-cxem. MoaennpoBanue



npoiieccoB (PyHKITMOHUPOBaHUA cucTteM Ha O6a3e N-cxem. MoaennpoBanue

MPOLIECCOB (PYHKIIMOHUPOBAHUS CUCTEM Ha Oa3e A-cxeMm.

Tema 10. MoaenupoBanue AJ1s1 IPUHATHS PelICHUN B yIIPABJICHHUU.
(1 /_ 4ac.)

['Hoceonornyeckue ¥ MHGOPMALMOHHBIE MOJIEIH MIPU YIIPABIICHUU.
Mopenu B afanTUBHBIX CHCTEMAX YIIPaBJICHUS. MoneIMpoBaHue B CUCTEMAX
yIpaBJIEHUS B peajlbHOM MaclliTabe BpeMEHU: OCOOCHHOCTH YIPaBJICHUS B

peanbHOM MacliTade BpEMEHHU; MPOTHO3UPOBAHUE U MPUHSATHE PEILICHHM.

Tema 11. Ucnosib30BaHue MeTOa MOIEJIMPOBAHMSI IPH pa3padoTke
aBTOMAaTH3MPOBaHHBLIX cucreMm (_1 / wyac.)

OO01ue npaBuiia HOCTPOEHHUS U CIOCOOBI peanu3aliuy MoaeIen
cucteM. MoJienrpoBaHue Mpu pa3paboTKe pacrpeaeaEHHbIX
ABTOMAaTU3HPOBAHHBIX CUCTEM U MH(POPMALMOHHBIX ceTell. MoaenrupoBaHue

IIpu pa3pa60TI<e OpraHu3allMOHHLIX U IIPOU3BOACTBCHHBIX CHUCTCM.

Pazoen 4. Mooenuposanue u cucmemHbwlil 603HUKHOGCHUA
npoucuwiecmeuil u npoyecca NPUYUHEHUA yuiepoa om mexHoZeHHbIX
npoucwecmeuii ( 4 / _uac.)

Tema 12. CucTeMHBIIl aHAJIN3 U MO/JIeJTUPOBAHNE BOSHUKHOBEHHS
npoucumecTBuii Ha npeanpuaTum (2 /  4ac.)

CuCTeMHBIN aHAIN3 U MOJICIIMPOBAHUE TPOUCIIECTBUNA C TOMOIIBIO
JMarpaMM THUIIA «JaepeBoy: odmras npoueaypa M u CA nporiecca mosBICHUS
TEXHOTEHHOTO MTPOUCIIECTBUS U alPUOPHOMN OIIEHKH COOTBETCTBYIOIIETO
yiiep0a. AHanu3 Mojenei Thuna «jaepeBo». CUCTEMHBIN aHaU3 U
MOJICIUPOBAHUE TIPOUCIIECTBUIN C TIOMOIIBIO TUArPaMM THIIA «Tpady.
CucTeMHBIN aHaIM3 U MOJICIMPOBAHKE MPOUCIIIECTBUIN C TIOMOIIIBIO
JMarpamMM THUIIA «CEThY.

Tema 13. CucTeMHBIIl aHAJIN3 U MO/JIeJTUPOBAHME NPOIECCA MPUYUHECHUSA

yuiep0a oT TeXHOTeHHBIX npoucuecTBuii (2 /  4ac.)



OCHOBHBIE IPUHITAIIBI MOJICTTUPOBAHKS 1 CHCTEMHOTO aHAJIN3a
mporiecca NPUIMHEHUST TEXHOTEHHOTO yiepba. MoaenupoBaHue mporecca
BBICBOOOXICHUS M HEYIIPABIISIEMOI'O PACIpPOCTPAHEHUS SHEPTUU U BPEIHOTO
BemecTBa. MoaenipoBaHue mpoiiecca TpaHChOopMaIuy U Pa3pymuTeIbHOTO
BO3/ICHCTBUSI aBapUIHO-OMACHBIX BEIIECTB.

Pazoen 5. Mooenuposanue npoyecca ynpagienus odecneyenuem
oezonacnocmu mpyoa (4 / _uac.)
Tema 14. MoaeanpoBanue npouecca 000CHOBaHUS U o0ecredeHust
TpedyemMoro ypoBHsi 0esonacHoct tpyaa (2 /  4ac.)

[TpuHITUTIBEI POTPAMMHO-IIEJICBOTO TUTAHUPOBAHUS U YIIPABICHUS
6e3omacHoCThIO. MoJieTupoBanue npoiecca 000CHOBaHUS TPeOOBAaHUHN K
ypoBHIO O0e30omacHOCTH. CUCTEMHBIN aHalu3 U MOJICIMPOBAaHKE Mpoliecca
obecrieueHus TpeOyeMoro ypoBHs 0e301acHOCTH. MojienrpoBaHue mpoiiecca
obecrieueHus TpebyeMoro ypoBHs 0€301acCHOCTH.

Tema 15. MoaeaupoBanue npouecca KOHTPOJIS U MOAJACPKAHUSA
TpeOyeMoro ypoBHs 6e3onacHoct (_2 / 4ac.)

CucremMHBIN aHAIN3 U MOJECIMPOBAHKUE TTPOLIECCA KOHTPOJIS
TpebdyeMoro ypoBHs O0e30macHOCTH. MoenupoBaHre U CUCTEMHBIN aHAIN3

mpoliecca mojaepx aHusi TpedyemMoro ypoBHsI 0€30MaCHOCTH.

Il. CTPYKTYPA U COAEPKAHUE MIPAKTUYECKOH YACTH
KYPCA

IpakTnueckue 3ansaTus (54/ _4ac.)

3ansTue 1. MoaeanpoBaHue npoueccoB GyHKIIMOHNPOBAHHUS CHCTEM HA
0aze Q-cxem (_6 / uyac.)

MoaenupoBanue npoueccoB GyHKIMOHUPOBaHUS cUcTeM Ha 0aze Q-
cxeM: (popManuzaiys coaepkaTeIbHON Moaenn Ha 6a3e Q-cxeM; mocTpoeHue
MOJICTTHPYIOIIUX AITOPUTMOB Q-cXeM; y4€T 0COOEHHOCTEN MOICITUPOBAHUS

Ha 0a3e Q-cxem; MoCTpoeHHE NTeTEPMUHUPOBAHHOTO MOISTUPYIOIIETO



aNrOpUTMa; TOCTPOCHUE CUHXPOHHOTO MOJICIIUPYIOIIETO AJITOPUTMA;
ompenereHrue BO3MOXKHOCTA MOAU(PUKAIINK MOJIETUPYIOoIero aroputma Q-

CXCMBEI.

3ansTue 2. MoaeimpoBanue NpoueccoB GyHKIIMOHNPOBAHUS CUCTEM HA
0a3ze N-cxem (_6 / w4ac.)

MopenupoBanue poreccoB QyHKIIMOHUPOBAaHUS cucTeM Ha 6aze N-
CXEM: HUCIIOJB30BaHNE CTPYKTYPHOTO Moaxoa Ha 6aze N-cxewm;
cuHXpoHMu3alus coObITuil B N-cxemax; MoJeupoBaHue napauieIbHbIX
PoIIeCCOB; YUET ocoOeHHOCTH nporpammupoBanus N-cxem; pacmupenue N-
cxeM; ucnoab3oBanue JMM.
3ansitue 3. MogeJupoBaHue NPoueccoB PyHKHUOHUPOBAHUS CUCTEM HA

0a3ze A-cxem (_6_/_uac.).

MoaenupoBaHnue nporeccoB GyHKIIMOHUPOBAHUS CUCTEM Ha 6aze A-cxeMm:
dbopmanuzanus cojepKaTeIbHOW MoJienn Ha 6aze A-cxem; BBIOOp crocoba
MOCTPOEHUSI MOJCIIUPYIOIIETO aNropuT™Ma A-CXeMbl; CO3/1aHHE
MOJIETUPYIONIETO anroputMa A-CXEMBbI.

3ansaTue 4. MoaenupoBaHue UM CHCTEMHBIM aHAJIM3 NPOUCIIECTBHH C
NMOMOIIBIO JUATPAMM THNA «aepeBo» (6 / wuac.)

MoaenupoBaHue W CUCTEMHBIN aHAJIN3 MPOUCIIECTBHUI C TOMOIIBIO
JUarpaMM TUIA «JIEPEBO»: MOCTPOCHUE «IEpEeBa MPOUCIIECTBUS» U «IEpeBa
COOBITHINY; POBEPKA aJ€KBATHOCTH MOJIEIIU UCCIIETYEMBIM OMaCHBIM
npolieccaM; KOJIMYECTBEHHBIN aHaJIW3 IUarpaMM TUIa «JIEpPeBO.
3ansarue 5. CucTeMHBbIH aHATIU3 U MOJAEJMPOBAHUE TPOUCIIECTBUH C

MOMOIIbIO JuarpamMm tuna «rpag» (6 / w4ac.)

CucTeMHBIN aHaIU3 U MOJIEJIMPOBAHUE MPOUCHIECTBUI C TOMOLIBIO
IuarpaMM Tura «rpad»: moctpoeHue rpad-Moen aBapuiHOCTH U
TpaBMaTU3Ma Ha NPEANPUITUN; MOAEIUPOBAHNE ABAPUITHOCTH; aHAJIU3
pEe3yJbTaTOB MOJIEIIMPOBAHHS.

3ansTue 6. MoaeJupoBaHue M CUCTEMHBIN AHAJIM3 TPOUCIIECTBHIA ¢
MOMOIIbIO JUATPaMM TUIIA «ceThb» (_6 / 4ac.).



MopnenupoBaHue U CHCTEMHBIM aHAIU3 MPOUCLIIECTBUM C MOMOILBIO
IUarpaMM THUIIA «CETh»: MOCTPOCHHUE U aHAJIN3a CTOXACTUYECKHUX CETEH;
MOCTPOEHHUE JIOTUKO - TMHIBUCTUYECKON MOJIECIIH aBAPUINHOCTU U
TpaBMaTU3Ma.
3ansaTue 7. MoaeanupoBaHue Mpouecca BLICBOOOXKICHUS U
HEYNPAaBJAEMOr0 PACIPOCTPAHEHHS JHEPTUH M BPEIHOI0 BellecTBa
(_6 / wuac.).

MoaenvupoBaHue npolecca BHICBOOOKICHUS U HEYTIPABIISIEMOTO
pacupoCTpaHEHUsl SHEPTUU U BPEIHOIO BEIIECTBA: YUET OCOOCHHOCTEN
Ipoliecca BICBOOOXKICHUS U PACIPOCTPAHEHUS SHEPTUU; TPOTHO3UPOBAHUE
30H HEYIPABIISIEMOTO PACIIPOCTPAHEHUS IOTOKOB SHEPTUIN U BPETHOTO
BEILIECTBA; IPOTHO3UPOBAHNUE TOJIEN KOHLICHTPALMK BPEHBIX BEUIECTB, B
rpaHuiax o0beKTa yrpaBieHUs.
3ansaTue 8. MoaenupoBanue npouecca TpanchopmManum aBapuiiHo-
OmacHbIX BewecTs (6 _/  uyac.).

MopenupoBanue nporiecca TpaHchopMali aBapUHHO-OTTACHBIX
BELIECTB: YYET OCOOCHHOCTU CUCTEMHOTO aHAJIM3a U MOJIETUPOBAHHUS
IPOLECCOB TpaHC(HOpMAIMK MOTOKOB SHEPTHH U BPEIHOT'O BEIIECTBA.
3ansTue 9. CucreMHBbIH aHAJIU3 U MO/IeJIMPOBAHUE NPoOLIECCa
Pa3pylIMTEeJIbHOI0 BO3ACHCTBHS ABAPUITHO-ONIACHBIX BEIEeCTB
(_6_/ wuac.)

CHCTEMHBIN aHAM3 U MOJEIIMPOBAHKE MPOLIECCA PA3PYILLIUTEIBHOTO
BO3JICHCTBUS aBapUHHO-OMACHBIX BEIIECTB; YUYET 0COOCHHOCTH MPOTHO3a

MOCJIEICTBUM BPEAHOTO BO3/ICUCTBUS HA JIFOACKUE U IPUPOIHBIE PECYPCHI.

I1l. YHEBHO-METOAUYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTBI OB YUAIOIIUXCSI

VY4ebHO-MeTOMMUECKOE ~ OOECredeHue  CaMOCTOSTENIbHONW  paboThI
oOyuaromuxcst 1o auciuiuinHe «CUCTEMHBIH aHaIW3 W MOJICIIMPOBAHHE
IpoIECCOB Oe30MacHOCTH B TeXHOChepe» mpeactasieHo B [Ipunoxennn 1 u
BKJTFOYAET B ceOsl:



- MIaH-TpaduK BBIMOJIHEHHUS CaMOCTOSITENIbHON pabOThl MO AMCIUIUIMHE, B
TOM YHCJIE NPUMEpPHbIE HOPMBI BPEMEHU HA BBIIIOJHEHUE [0 KaXAOMY
3aJJaHUIO;

- XapaKTEepUCTHKA 3aJaHUN JUIsl CaMOCTOSATENbHON pabOThl OOyUaroUmxcs u
METOJANYECKUE PEKOMEH/IALUH 10 UX BBIITOJIHEHHIO;

- TpeOOBaHUS K TMPEJICTaBICHUI0 U O(OPMIIEHHIO PE3yJIbTAaTOB
CaMOCTOSITENIbHON padOThI;

- KPUTEPHUU OLICHKH BBIMIOJHEHUSI CAMOCTOSITEIbHON PabOTHI.

IV. KOHTPOJIb JTOCTU/KEHUS LEJEN KYPCA

Ne Kontp Kozp! 1 aramst OneHouyHbIE CPEACTBA
OJIUpY dbopmupoBaHus
eMble KOMITETCHIIUI TEKYIIUI IIPOMEXYT
pazznen KOHTPOJIb OYHBIN

Bl / KOHTPOJIb
TEMBI
TUCLU
IIJIMHBI

OO0urue 3aKOHBI YO-1- DK3aMeH
OcHoBBI OK-5 u Cobeceno (BoTIpoChI
CUCTEMH 3aKOHOMEPHOCT BaHHE Ne 1-13)
oro Y TeHepaIu
aHaJM3a UJeH B HAy9HOUI
u
npogeccuoHaib
HOI
NEeATETbHOCTH

Hcnons3oBaTh
001111E 3aKOHBI
H
3aKOHOMEPHOCT
U IS
TeHEPAINH HICH
B HAY4YHOU U
npogeccuoHab
HOM
JEeITEILHOCTU

D¢ dhexTuBHBIMU
TEXHOJIOTUSMH
TeHepaluy UIeH
B HAYYHOU U
npogeccuoHaib
HOH
JeSTeILHOCTH




OCHOBEI
TEOpUH
MOJICTTU]
OBaHHSs

OK-16

Hayunsie
OCHOBBI
MaTEMaTHYECKO
ro
IJIAaHUPOBAHMUS,
MIPOBEICHUS,
00paboTKu U
OLICHUBAHUS
9KCIIEPUMEHTA

Hcnons3oBaTh
Hay4HbIC
OCHOBEI
MaTeMaTHU4IeCKO
ro
TJIAHUPOBAHMUS,
MIPOBEACHMS,
00paboTKu 1
OLICHHBaHHUS
SKCIIEPUMEHTA

TexHomorusaMu
3¢ GEeKTUBHOTO
HCII0Ib30BaHUS
Hay4YHBIX OCHOB
MaTeMaTH4eCKO
X0
MJIAHUPOBaHMUS,
MPOBEACHMUS,
00paboTKu U
OIICHUBAHUS
SKCIIEPUMEHTA

VO-1-
Cobeceno
BaHUE
YO-4-
Kpyribria
CTOII,
JIUCKYCCHUS
MOJIEMHUKA,
JIACITYT

OK3aMeH
(BOmpOCHI
Ne 23 -32)

[Ipukia
JTHBIE
3a/1a41
MOZEIIN
poBaHU
o

OK-
17

OO1me 3aKOHBI
TBOPYECKOTO
OCMBICIICHUS
pe3yIabTaTOB
IKCTIEPUMEHTA,
pa3paboTke
pEKOMEH Tl
10 MX
MPaAKTHYECKOMY
MIPUMEHEHUIO,
BBIIBIDKEHHUIO
HAYYHBIX U1

TBopueckn
OCMBICITUBATH
Pe3yNbTaThI
9KCIIEPUMEHTA,
pa3zpabaThiBaTh
PEKOMEHIalH
10 UX
MPAKTUYECKOMY
MIPUMEHEHHUIO,

YVO-1-
cobecenoB
anue, YO-
4
KOHTPOJTb
Hast
pabora

OK3aMeH
(BompocCsI
Ne 33 -92)




BbIJIBUI'aTbh
HAaY4YHBIC UACHU

CoBpeMEHHBIMU
METOAaMH U
TEXHOJIOTHSIMHU
TBOPYECKHU
MOXOJIUTH K
OCMBICITICHUIO
pe3yNbTaToB
JKCIEPUMEHTA,
pa3zpaboTke
PEKOMEHIalHi
0 UX
MPAKTUYECKOMY
MIPUMEHEHHIO,
BBIJIBHYKEHUIO
Hay4HbIX HJIeH

Moge
JINPOB
a”Hue u
CHUCTE
MHBIA
BO3HH
KHOBE
HUSA
MIPOUC
IIIECTB
Ui u
poLe
cca
pUYn
HEHHUA
y1iiepo
aoT
TEXHOT
€HHBIX
MIPOUC
LICCTB
15051

I1K-
12

Kaxk
HUIEHTU(DUITIPOB
aTh MPOIIECCHI U
paspabaThIBaTh
ux pabouue
MOJIENH,
HWHTEPIPETHPOB
aTh
MaTeMaTHYECKU
€ MOJCIIH B
HeMaTeMaTH4eC
KO€
CoJIepKaHue,
OTIpEeeIsATh
JOITYIICHUS U
TPaHUIIBI
MPUMEHHUMOCTH
MOJICTIH,
MaTeMaTHYECKU
OITMCBLIBATH
IKCITEPUMEHTAI
bHEIE JaHHBIE

Hcmons30BaTh
METOJIBI U
TEXHOJIOTHH
UICHTHPUKAITTT
MTPOIIECCOB H
pa3pabaTbIBaTh
ux paboune
MOJICTIH,
HHTEPIPETHPOB
aTh
MaTeMaTHYEeCKH
€ MOJCIIH B
HeMaTeMaTuyec

VO-1 -
cobeceoB
aHue;
YO-4 -
KpYyTJIbII
CTOII,
JIMCKYCCHUS
'
MOJIEMUKA,
JTUCTTYT

OK3amMeH
(BompOCHI
Ne 93-122)




KOE
CoJIepKaHue,
ONpEeNENATh
JOMYLIECHUS U
TPAHUIBI
MIPUMEHHUMOCTHU
MOJIEIH,
MaTeMaTU4eCKu
ONUCHIBATh
SKCIEPUMEHTA
bHBIC JJAHHBIE

MeTtomamu u
TEXHOJOTHAMHU
UICHTH()UKAITIH
IIPOLIECCOB H
pa3paboTKu ux
pabounx
MOJIEEH, JTETKO
UHTEPIPETHPYE
T
MaTeMaTHYECKU
€ MOJICIIH B
HEMaTEMAaTHYEC
KO€
COJIepIKaHue,
oTpeeIseT
JOMYIICHHS U
IPaHUIIBI
MPUMEHUMOCTH
MOJIETIH,
CcBOOOIHO
MPEJICTaBIISET
IKCIIEPUMEHTAI
bHBIE TAHHBIE B
BHJIE
MaTeMaTHYECKU
X Mojenei

Mopaenup
OBaHHE
nporiecca
yIpagJie
HUS
obecneue
HUCM
Oe3omacH
OCTH

Tpyaa

OIIK-5

CoBpeMeHHbIE
METO/bI
MOJICITMPOBAHUS
, 00paboTKU 1
MpeACTaBICHUS
pe3yabTaTOB,
BO3MOKHOCTH U
TPaHUIIBI
WCTIOTB30BaHMS
W3BECTHBIX
[911(9312178:]
HOBOM
MIPUIIOKEHUH,
Ka4E€CTBCHHBIC
METOJIbI

YVO-1-
cobecenoB
aHue

OK3amMeH
(BompocCHI
Ne 123-
142)




OLICHUBAHWSI
KOJIMYECTBEHHBI
X pe3yJIbTaToB,
MaTeMaTHYECKH
dhopmynupoBaTh
PE3YIIbTATHI
OLICHUBAHMSI

[IpumensaTH
COBpPEMEHHBIE
METOIbI
MO/JICIMPOBAHUS
, 00pabaTeIBaTh
U IIPe/ICTaBIATh
pe3ybTaTHhI,
YUUTHIBATh
BO3MOYKHOCTH H
I'paHUIIbI
WCTIOJH30BAHUS
U3BECTHBIX
pELIECHH B
HOBOM
MIPUIIOKECHHUH,
UCIOJIb30BATh
KayeCTBEHHBIC
METObI
OLICHUBAHMSI
KOJINYECTBEHHBI
X pe3yJabTaTOB H
MaTeMaTHYeCKU
(hopMynupoBaTh
MOJTyYEeHHbIE
pe3yabTATHI
OLICHUBAHMSI

CB00601HO
BlaAceT
METOJAaMHU U
TEXHOJIOTHSIMH
MOJICITMPOBAHUS
, YOPOULIEHUS,
aJICKBaTHOTO
MpeACTaBICHUS
pe3yJIbTaToB,
CpaBHEHUS U
HCIIOIL30BaHUSA
HM3BECTHBIX
911931217 8]
HOBOM
IIPHUIIOKCHUH,
KauyeCTBCHHBIMU
u
KOJIMYCCTBCHHBI
MH METOJaMU




OLICHUBAHUS
pe3yJIbTaToB U
ux
MaTeMaTU4ecKo
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pecypc] : yuebHoe nocodue / M. C. KnumeHko. — DIEKTpOH. TEKCTOBBIC
nanabsie. — M. : Poccutickmii HOBBIN yHHBepcuTeT, 2014, — 264 ¢. —
978-5-89789-093-4. — Pexxum gocrymna:
http://www.iprbookshop.ru/21322.html

3. M. JIL. Kanyxckuii. OO1asi Teopust cucTeM [ DJIEKTpOHHBIN pecypc] :
yaeOHnoe nocobue / M. JI. Kamyxxckuii. — DIEKTpOH. TEKCTOBBIC
nanubie. — Caparos: Aii [Iu Op Menua, 2015. — 176 ¢. — 978-5-
905916-78-6. — Pexum pocryma:
http://www.iprbookshop.ru/31691.html

JlonoiHUTE IbHAS JIUTEepaTypa

(me4yaTHbIC U 3JIEKTPOHHbBIC U3aHUS)


http://www.iprbookshop.ru/69961.html
http://www.iprbookshop.ru/21322.html
http://www.iprbookshop.ru/31691.html

1.Teopus cuctem u cucteMHbli ananus: yueOHuk/B.M. Brosun, JI.E. Cypkosa,
B.A. Banentunos — 2-¢ u3j.- Jlamkos u Ko, 2012. — 639 c.
http://www.studentlibrary.ru/book/ISBN9785394021398.html

2.Cucrtemusniii anaan3. OCHOBBI CUCTEMHOTO aHAJIN3a ;| KOHCIEKT Jiekuuii / E.B.
[IlenpaneBa. — Omck : M3a-Bo OMck. roc. TexH. yH-Ta, 2010. — 84 c.

http://www.studentlibrary.ru/book/ISBN9785922806824.html

Ilepedyensb pecypcoB MH(OPMAINIMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH
«HHTEpHET»
1. Cyznanos E.I'. Koncnekr nekuuii no aucuuruinae "Teopust cucteM u
cuctemusbii ananus". - CI10.: CII6 I'YT/, 2010. - 47 c.
http://window.edu.ru/resource/923/67923/files/Suzdalov_systems_analy

sis.pdf

VI. METOAUYECKHUE YKA3AHUA IO OCBOEHHUIO
JANCIUIIJIMHBI
N3yueHnne Kypca — 3TO KpPONOTJIMBBIM TIOBCEAHEBHBIM  TPYA,

TpeOyroIuii OOJIBIION HACTOMYMBOCTH M TEPIICHHSA. YCIEX OBIQJACHUS
KYpCOM 3aBHUCHUT OT TOT'O HACTOJBKO TOYHO CTYAEHT CIEAYET METOIAUYECKUM
yKa3aHusIM Kaeapbl W PEKOMEHIAIMSIM  BEAYLIEro MpernojaBaTes,
HACKOJIBKO TIPABUJILHO OpraHu3yeT paboTy HajJ y4eOHBIM MaTepHUaIOM.

CTyneHT J0JDKEH, TpeXxie BCero, MpaBWIHLHO OpPraHU30BaTh padoTy,
WCHOJIb3YSl HMEINIMNACS JIMYHBIM ONBIT H3YYEHUS MPEALIECTBYIOLINUX
mucrutuinH.  CTyAeHTBl  11e71Iecoo0pa3HO  OTBOJWUTH BpeMs Ha 3aHATHS
eXKeHeIeJIbHOo 1o 2-2,5 Jaca.

3ajoroM  yCHEIIHOTO HW3y4YEHHUs Kypca SBJISETCA IpaBUJIbHAS
opra"usauus 3aHiaTud. [ 3TOoro peKoOMeHAYeTCs COCTABUTH KaJICHIAPHBIN
maH paboThl HAa KaXKIbI HM3ydaeMbld BOMPOC C YYETOM 3aJaHUN IS
CaMOCTOSTEIILHOTO  W3YYKHHsSI ~ MaTepuaia,  KOTOpbIH  HE0OXOJUMO

npopa60TaTb B TCUCHUEC OTBCACHHOI'O BPEMCHHU.


http://www.studentlibrary.ru/book/ISBN9785394021398.html
http://www.studentlibrary.ru/book/ISBN9785922806824.html
http://window.edu.ru/resource/923/67923/files/Suzdalov_systems_analysis.pdf
http://window.edu.ru/resource/923/67923/files/Suzdalov_systems_analysis.pdf

Yrobbl oOecneuuTh yCBOGHHE, 3allOMHUHAHME U 3aKpeIjieHHE
Marepuana Uil CaMOCTOATEIbHOIO M3YYEHHsI B IPOLECCE €ro MpopadOoTKh
BEIyT KOHCIIEKT, B KOTOPBIM 3aHOCSAT 3allUCH IO OCHOBHBIM MOJIOKEHUSAM
mpopadaThIBAEMOU TEMBI.

[lepen HayanOM KOHCIIEKTUPOBAHMS CTYIEHT JOJKEH O3HAKOMHUTHCS C
TEMOM, B34ATOM W3 MPOTrpamMMbl Kypca, U HAMETUTh 110 HEW KPATKWUM ILIaH.
3anuchiBaTh HYXHO TOJBKO CaMO€ CYLIECTBEHHOE. TOYHO M IMOJHOCTHIO
3aMuchiBaTh OOOOIIAONINE TMOJOXKEHHUs, KIacCU(PUKALUIO, 3aBUCUMOCTH,
OTPE/ICJICHUS U BBIBO/IbI, KOTOPBIE MPUBOJIATCS B TUTEPATYpPE MO OCBEIIAEMOit
npoOieme

[lenecooOpazHo B 1Mpolecce YCBOGHMsI JOINUCHIBATH KOHCIEKT,
BO3BpallasiCh K HEMY IO MEpe O3HAKOMJICHHS C JIMTEpaTypoil. Mareprnaiom
JUISL 3TOTO MOTYT CIY>KUTb TOMHMO YYEOHUKOB JIpyTM€ MCTOYHUKH

uHbOopMaIuu.

Ecnu npu u3yyeHuM marepuana OCTalOTCS HEBBIICHEHHBIE BOIPOCHI,
CTYIAEHT MOXET JINYHO NPOKOHCYJIBTHPOBATHCS Ha Kadeape Oe30macHOCTH
KU3HENIEATEIbHOCTH B TEXHOC(hEpe C BEeIylIUM IpernojaBareieM Kypca, npu

ATOM CIIeIyeT YeTKO ChOPMYIUPOBATH CBOM BOIIPOC.

Vil. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCIUIIJIMHBI

JIns TNOJHOLEHHOro mpenojaBaHusl Kypca «CHUCTEMHBIA aHauu3 |
MOJIEJIMPOBaHUE MPOLIECCOB O€30MacHOCTU B TexHocdepe» Ha Kadenpe
UMEIOTCSl Y4eOHO-HArJIsAIHbIE MocoOus, yueOHble (DUIBMBI M TPE3CHTAIIUU,
HCIOJIb30BaTh KOTOpBIE MPEACTABIACTCS BO3MOXKHBIM B MYJIbTUMEIUNHBIX
ayIUTOPUSIX.
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IInan-rpa¢guk BHINOJTHEHHUS CAMOCTOSATEIbHON PadoThI MO JMCHMILINHE

No JaTta/cpoku Bun [Tpumepn ®dopma
BBITIOJIHCHU A CaMOCTOSITeJIBHOﬁ bIC KOHTpOJDI
/o paboThI HOPMBI
BpEMEHU
Ha
BBIIIOJIHEC
HHUC
Bropoii cemectp (IlepBsiit kypc)
1 1 Henensa Kouncnekr 0.5 gaca Bompocsl
1- 4.
2 2 "Henensd KOHCIIEKT 0.5 gaca
3 3 Henens KOHCIIEKT 0.5 gaca
I1P-7
poBepKa
KOHCIICKTAa
4 4 genens KOHCIIEKT 0.5 gaca
Bomnpocer
5 5 Henens KOHCIIEKT 0.5 gaca 5.8
6 6 Henens KOHCIIEKT 0.5 gaca
I1P-7
IIPOBEPKA
KOHCIICKTA
7 7 HEenens KOHCIIEKT 0.5 gaca
Bomnpocsr
8 8 Heneis KOHCIIEKT 0.5 gaca
9-13
9 9 Henenst KOHCIIEKT 0.5 gaca
I1P-7
poBepKa
KOHCIICKTAa
10 10 Henens KOHCIIEKT 0.5 gaca
11 T 03 Bomnpocsl
HEeNeIs KOHCIIEKT .S yaca
A 14-18
12 12 Henensa KOHCIIEKT 0.5 gaca
I1P-7
MPOBEPKA

KOHCIICKTa




13 13 "Henens KOHCIIEKT 0.5 gaca
Bormpocsl
14 14 nenens KOHCIIEKT 0.5 gaca 19- 24
15 15 Henens KOHCIICKT 0.5 gaca
I1P-7
poBepKa
KOHCIICKTAa
16 16 Henens KOHCIICKT 0.5 gaca
Bonpocel
17 17 nepens KOHCIEKT 0.5 gaca 25-30
18 18 nenens KOHCIICKT 0.5 gaca
I1P-7
poBepKa
KOHCIICKTa
Tpetuit cemectp (BTopoii kypc)
1 1 Henemns Kowncriekr 0.5 yaca
Bomnpocer
2 2 "Henens KOHCIIEKT 0.5 gaca 31-34
3 3 Henens KOHCIICKT 0.5 gaca
I1P-7
IIPOBEPKA
KOHCIICKTa
KypcoBast pabdota 3 gaca I1P-9
IIPOBEPKA
MIPOEKTa
4 4 Henens KOHCHEKT 0.5 gaca
Bonpocel
KypcoBast pabota 3 yaca 35-38
5 5 "Hepens KOHCTIEKT 0.5 gaca
I1P-7
IIPOBEPKA
KOHCIICKTa
KypcoBast pabota 3 yaca -
6 6 Henens KOHCIICKT 0.5 gaca Bompocst
39-40
KypcoBast pabota 3 gaca I1P-9
IIPOBEPKA

IIPOEKTa




7 7 HEenend KOHCITEKT 0.5 gaca
Bormpocsl
41-42
KypcoBas pabota 3 yaca -
8 8 Hemes KOHCIICKT 0.5 gaca Bomnpocsl
42-45
I1P-7
MpOBEPKaA
Koncnekra
Kypcopas pabota 3 gaca -
9 9 Henens KOHCTICKT 0.5 gaca Bormpocsl
46-48
KypcoBast pabora 3 gaca I1P-9
MpOBEPKaA
IIPOCKTa
10 10 menens KOHCIICKT 0.5 gaca Bormpocst
49-50
KypcoBast pabora -
11 11 vepens KOHCTIEKT 0.5 gaca Bomnpocsl
51-52
KypcoBast pabota 3 yaca -
12 12 venens KOHCTIEKT 0.5 gaca Bomnpocsi
53
I1P-7
IIPOBEPKA
KOHCIICKTa
KypcoBast pabora -
13 13 Henens KOHCTIEKT 0.5 gaca Bomnpocsi
o4
KypcoBas pabota 3 yaca I1P-9
IIPOBEPKA
MIPOEKTa
14 14 nepens KOHCTIEKT 0.5 gaca Bomnpocsl
55
Kypcorast pabota 4 qaca -
15 15 Henens KOHCIEKT 0.5 gaca Bomnpockr
56
I1P-7

pOBEpKa




KOHCIICKTa

KypcoBast pabota 4 gaca -

16 16 Henens KOHCIIEKT 0.5 gaca Bormpocst
57-58

KypcoBast pabota 4 gaca I1P-9
poOBepKa
MPOeKTa

17 17 Henens KOHCITEKT 0.5 gaca Bomnpockr
59

I1P-7
MpoBepKa
KOHCIIEKTa

IloaroroBka x 6 yacoB I1P-9
npe3entanuu K P IpoBepKa

IIPOCKTa

18 18 Henens KOHCIIEKT 0.5 gaca Bormpocst
60

I1P-7
npoBepKa
KOHCIIEKTa

3amanus 17151 CaMOCTOSITENIbHON paOOThI BHIAIOTCA 00YYaIOIMCS B
BHUJIE BOIPOCOB JIJISI CAMOCTOSTENBRHOrO N3yueHus. [l1an n3yueHnus Bonpocos,
HeoOXoauMast IuTepaTypa 1 dJIEKTPOHHBIE PECYPCHI BBIIAIOTCS
MarucTpaHTam B Hayase cemectpa. OTBEThI Ha BOMPOCHI IIPEAJIaraeTcs
KOHCIIEKTUPOBATH B TETPAAM JJis1 KOHCIIEKTOB. ExXeHeAeTbHO KOHCIIEKT

MIPOBEPSETCS MPENOIaBaTEIEM.

CamocrositensHas padota ctyaeHToB (CPC) sBisieTcss HeoTheMIIeMOi
Y4acThIO MOATOTOBKH CTYI€HTOB, CIIOCOOCTBYET Pa3BUTHIO HEOOXOIMMBIX

KOMITETEHLIUH, BEIPAOOTKE HABBIKOB U YMEHUH.




I[J'IH OpraHu3anuu CaMOCTOSITEJIbHOM pa6OTbI 0 AUCHUIIJINHE B
KayecTBe 00513aTEILHOr0 JeMEHTa CTyACHTaM IpcajiaracTcsa u3y4CHUC psjaa

BOIIPOCOB.

Hepequb BOIIPOCOB, HGO6XOI[I/IMLIX AJ1 CAMOCTOATCIIBHOTO U3YUYCHUS U
KOHCIICKTUPOBAHHA OIIPCACILACTCA IIPCIIOAABATCIICM ITOCJIC KAXKIAO0T'O
JICKIIMOHHOTI'O 3aHATHA. KoncnekTsl IMPOBCPAIOTCA IICPHUOINYICCKU B

cooTBeTcTBUHM C 1aH-Tpaduxom CPC.

Takum 00pa3om, B 00111eH COBOKYITHOCTH MPH BBIITOJIHEHUH
CaMOCTOSITENIbHOM pabOThl CTYIEHT TOMOJHUTENBHO MTOATOTOBUTCS K

KypCOBO paboTe, 3a4eTy U SK3aMeHY.

Bomnpocsl 17151 caMOCTOSTEILHOIO H3YYCHUS

1. CgpoiicTBa 00BEKTOB, 00YCIABIMBAIOIINE B LEJISIX YIPABICHUS
IIPUMEHEHUE CUCTEMHOTO aHAJIN3a: YHUKAIBHOCTh; OTCYTCTBUE
(bopMann3yeMo 1eJn CyIEeCTBOBaHMUSL.

2. YKaXWTe CBSA3HM MEXKAY CUICTEMHON MH)KEHEPHUEH, CHCTEMHBIM aHAJIU30M U
CUCTEMHBIM CHHTE30M.

3. JlaTh XapaKkTepHCTUKY OCHOBHBIM CIIOCO0aM MOWCKA ONTHMAIBHBIX U
pPaLMOHAIBHBIX PEUICHUN, PEATU3YIOIIUX CUCTEMHBIA CUHTES.

4. B 4eM cOCTOUT OTIMYKE MEXY SBPUCTUUECKUMH, JeTYKTUBHBIMU U
WHIYKTUBHBIMU PELICHUSIMHU?

5. IlonsTME MOZENM M NpEeIHA3HAYEHUE MOJECIUPOBAHUS

6. OTnMuuTenbHbIE MPU3HAKKA MAaTEPUATBHBIX U UI€ATTbHBIX MOJEIIEH.

7. OTnuuus MEXIy CMBICIOBBIMU U 3HAKOBBIMHU MOJICIISIMHU.

8. IloHATHe MaTeMaTHYECKOTO MOJCIUPOBAHMSL.

9. OcHOBHasl HIEHHOCTh AaHATUTUYECKUX MOJEIIEH.

10. YyacTHHKH pa3pabOTKU co/iepKaTeIbHOW MOCTAHOBKU 3aJ1a4H.

11. ®yHK1IMY, BBITOJIHIEMbIE TOCTAHOBUIMKOM 33]a4H.

12. MoaenupoBaHue Kakux 0OOBEKTOB Yallle BCEro MPOBOAUTCS

HpI/I6J'II/DKeHHBIMI/I MCTOJaMH — YHCJICHHBIMH HNJIN I/IMI/ITaHI/IOHHBIMI/I?



13.

14,

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25,

26.
27,

28.

3amauu, pemaeMble B X0A€ KOJIMYECTBEHHOIO aHAIN3a MOJCIIN.
OcHoBHOI KOHTYp asiroputMa TCCM.

Copnep:xaHue U Ha3HAUYECHUE 0JIOKA «T€OpUsi MAaTEMATHUECKOTO
moaenupoBanus» TCCM.

MaremaTnyeckas noaiepxKa nporecca MOJACIIMPOBAHUS: Y3IIOBbIE
3a/1a4d MOJICTTUPOBAHUA.

CnoxHbIE CUCTEMBI: XapaKTepPHbIE 0COOCHHOCTH (CIy4ailHOCTh U
HEONPEeIEJICHHOCTD JIEUCTBYIONIUX B cUCTEME (haKTOPOB;
MHOTOKPUTEPUATBHOCTD OLIEHOK, IPOTEKAIOIINX B CUCTEME MPOLIECCOB;
0oJIbIlIas pa3MEPHOCTh CUCTEMBI).

TexHOI0rus MOCTPOEHUS KOHLIETITYAIbHBIX MOJIEIIEH CIIOKHBIX CUCTEM:
OCHOBHBIE JTarlbl.

TIIKM CC: 3tan «onpeaeneHue CTeneHy MoApoOHOCTH MIPEICTaBICHUS
DIIEMEHTOB.

CyTb OCHOBHOI'O POTHUBOPEYUSI COBPEMEHHOCTH.

CymHocTb npo0seMbl aBapUMHOCTH U TpaBMaTH3Ma B TeEXHOchepe.
Tunuszanys NnpearnocbulOK NPOUCIIECTBUN, BEAYIIUX K aBAPUMHOCTH U
TpaBMaTu3My B TeXHOChEpE.

[IpuBenuTe 1OBOMABI B MOJIB3Y MPABOMEPHOCTHU IHEPTOIHTPOITUMHON
KOHLETLHUU.

Kakyro 3Hepruo cieayer cuuTaTh OIACHON B CJIOBOCOYETAHUU «IHEPTHS,
HAKOIJIEHHAs! TEJIOM YEJIOBEKa» — KUHETHUECKYI0, MOTEHIIUAJIbHYIO,
TEIUIOBYIO U MOYEMY?

HazoBute Hanbosee obmime Kiiacchl 00bEKTUBHO CYIIECTBYIOLIUX
OIIaCHOCTEM.

JlaiiTe onpeieiicHue KaTeropuu «0e301acCHOCTHY.

UYTo sABIIETCSI OCHOBHBIMU METOJIaMH UCCIEA0OBAHUS U
COBEPILIEHCTBOBAHMS 0€30MACHOCTU TEXHOC]EphI?

CyTb U conep)kaHue MOHITUS «cUcTeMa 00ecriedeHHs 0€30IacHOCTI.



29.

30.
31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

[lepeuncnure U3BECTHBIE BaM KOJUYECTBEHHBIC MOKA3ATENIN
0€30IacCHOCTH.

[IpenHa3HaueHnE SMIIMPUUECKOTO CUCTEMHOTO aHAJIN3a.

VYkakuTe OCHOBHBIE 3a]1auH, PEIa€MbIE B IPOIIECCE TEOPETUIECKOTO
CUCTEMHOT0 aHAJIN3a U CHCTEMHOTO CHHTE3a.

[lepeuncnure HEAOCTATKH, TOPOKIAEMbIE HEYJA4HO BEIOpAHHOMN
CTPYKTYPOH MOJIEIIH.

Uem oTnuyaeTcsi TOJI0BHOE COOBITUE OT LIEHTPATBHOTO COOBITUS
JIarpaMMBbl TUIIA J1E€PEBO?

B uém coctout upest, nojokeHHas B OCHOBY BbIBOJIa U3 Tpada
aHaJUTUYECKOU MoJienu?

Kakue BBIBOBI MOTYT OBIThH CI€TIAHbI C TOMOIIBIO KAYECTBEHHOTO
aHaiM3a MojieNiel, OCHOBaHHBIX Ha rpade?

Uto mact yacTUYHAsl aBTOMATHU3alUs KOJIMYECTBEHHOTO aHAIN3a
npoIriecca MOACIMPOBaHUS C MOMOIIBIO rpadoB?

Kakue ucxoubie nanHbie TpeOYIOTCS /I aHATUTUYECKOTO
MOJICTTUPOBAHUS ¢ TEXHOC(HEPHBIX MPOILIECCOB C MOMOIIBIO CEeTen?

Kakue mapameTpbl OMacHOro TeXHoc(epHoro mpoiecca MOryT ObITh
HaWJICHbI B PE3YJIbTATE €r0 aHAJTUTUYECKOTO MOJICIIUPOBAHUS C TTOMOIIIBIO
cetu GERT?

Kaxkue 3tansl anropurma AesiTEIbHOCTH YEJIOBEKa-0MepaTopa COCTABIISIIOT
OCHOBY COOTBETCTBYIOIIECH CEMAaHTUYECKON MOAeIn?

[IpuBeauTe MOBOIBI, MOATBEPKIAIOITUE TPABOMEPHOCTh UMUTAITMOHHOTO
MOAX0J1a K MOJISTMPOBAHUIO ABAPUMHOCTH U TPaBMaTHU3Ma.

VYkaxuTe CBsI3b MEXKAY JUHTBUCTUYECKUMU, OAITEHBIMUA U TUCKPETHBIMU
KOJIMYECTBEHHBIMU OIIEHKAMU YHUBEPCAbHON HIKAJIbl KA4eCTBA.
[lepeuncnure cocTaB 3a7ay, pelaeMblX METOJOM UMUTALIMOHHOTO
MOJICITUPOBAHUS MPOUCIIECTBUI B YEJIOBEKO-MAIIMHHOU CUCTEME.

Kakue aprymMeHThI MOTYT OBITh HCTIOJIB30BAHbI JIS IOATBEPIKICHHUS

aJIEKBAaTHOCTH UMUTAIMOHHON MoAeIn”?



44,

45,

46.

47.

48.

49.

50.
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52,

53.
o4,

55.

56.

[lepeuncnure hakTopsl, HaHOOIEE YACTO MPUBOAAIIUE K TIOSABICHUIO
TEXHOTCHHOTO yiep0a OT MPOUCIIECTBH B TeXHOChEpeE.

Korpa nenecoo0pa3zHo AeKOMIO3UPOBATH HA 3TAIIbI POIECC
MpUYMHEHUS yiiepOa aBapuiiHO BHICBOOOIUBIIIMMCS IOTOKOM SHEPTUU?
KakoBa koHeuyHas 11eJ1b CHCTEMHOTO MCCIIEOBaHUS dTara BO3MOKHOM
TpaHchOopMaIMK aBapUIHO-0MTACHOTO XUMUYECKOTO BellecTBa?
[lepeuncnure rpynmsl MojeNel, HanboIee MPUTOAHBIX JJII CUCTEMHOTO
UCCJIeIOBAHUS Mpollecca MPUUMHEHHU yiiepoa.

B uem cocTout uzest moCTpOSHUS HHTETPATBHBIX MOJIENIEH U C YeM
CBSI3aHBI OCOOCHHOCTH UX MPAKTUYECKOTO MPUMEHEHUS JITIs
IPOrHO3UPOBaHUs yiiepoa?

B yewm 3akimouaeTcst IpUHIMNHAIBHAS TPYAHOCTH MPOTHO3a
TEXHOT'€HHOT0 yliep0a 1 Kakoil BKJIa 3Ta CJI0KHOCTb IPUBHOCHUT B
BbIOOpP COOTBETCTBYIOIIUX MOJENEH U METOAO0B?

O6mactb npuMeHeHus KO3(PPUUUEHTOB TPOOUT-QYHKINN, U KaKUM
00pa3oM OHU MOT'YT OBITh OIpeIEICHBI.

HyxHO M y4uTBHIBaTh JUHAMHKY BEIOpOCA BPEHOTO BEIIECTBA MPU
IPOTrHO3€ MOTJIOLUIEHHON TOKCO03bl MJIM JJOCTATOYHO 3HATh JIUIIb OAHY
ero maccy?

Kak MOXHO CyIuTh O TOCTOBEPHOCTH MPOTHO3a yIiepOa MpH OLIEHKE €T
BEJIMUMHBI U PACTIPEACTICHUS 110 CTETICHU TSKECTU?

Ha yem ocHOBaHa ujest OIIEHKM CTOMMOCTH KOHKPETHBIX OM0Cco0eit?
Yro cregyeT NOHUMATh 10T 6€30MaCHBIM TEXHOJIOTHIECKIM
obopynoBanuem?

VYKaXuTe KOHCTPYKTUBHBIE CTIOCOOBI M CPEICTBA TTOBBIIIICHHSI
0€30TKa3HOCTH U S3PrOHOMHYHOCTH CO3/]aBAEMOM TEXHUKH.

UYro o3HayaroT KodhPUIMEHTH TUCKOM(POPTHOCTH U AIKCTPEMATLHOCTH
paboueii cpenbl, U Kakue JOKYMEHTHI U Pe3yJbTaThl MOTYT OBITh

MCIIOJIb30BaHbI P OMPEIEICHUN 3HAYEHUH 3TUX K03 HULneHToB?



57. llepeuuncnure 3aga4u, periaeMble ¢ MOMOIIBIO MOJIENICH HAKOIIJICHUS
MOBPEKACHUI B CPEJICTBAX 3aIIUTHI IEPCOHAA.

58. Uro Hy»XHO yYUTHIBaTh MPU OPTAHU3AINNA CTATHCTUYECKOTO KOHTPOJIS
3¢ (HEeKTUBHOCTH MEPOTIPUATHI B MPOIIECCE UX BHEIPCHUS?

59. PemeHnem Kakux TpeX BCIIOMOTATENBHBIX 33/1a4 MOKHO JOCTUTHYTh
IIeJIM UHCTPYKTaXKa 1Mo «TeXHHUKe Oe3omacHocTM»? Kakas u3 aTux 3amadq
camasl CJIOXHas U nmoyemMy?

60. B uem nmpuymHA U CYyIIHOCTH 3a/1a9M 0OOCHOBAHUS ONITUMAIBHOMN
BBIOOPKU €KETOTHO MHCIIEKTUPYEMBIX 00BheKTOB? Kakue kputepuun
OTpPaHUYEHUS MOTYT OBITh UCTIOIB30BAHBI IPH COCTABICHUHU

ONTUMAJILHOTO IUIaH-TpaduKa 00ciIeI0BaHUs BHIOPAaHHBIX 00BEKTOB?

JUist opraHu3anuy CaMOCTOSTENIbHOM palOOThl MO AHUCLMIUIMHE B
KayecTBE O0053aTelIbHOIO JJIEMEHTAa YYETHBIM IUIAHOM HPEIyCMOTpEHA
KypcoBasi pa0oTa, CpOK BBINOJHEHUS W CHA4M KOTOPOHM OIpEeAeSIOTCS
CTPYKTYPOM H COJIEpKAaHWEM JHUCUMIUIMHBI, omnpeaciacHHon B PYII B
COOTBETCTBUU c TpeOOBaAHUSIMU 00pa3oBaTenbHOTO CTaHJapTa,
CaMOCTOATENIbHO  ycraHaBinuBaeMoro JIBDY, KOHTpOJp  BBINOJHEHUSA
CaMOCTOSITENIbHOM paboThl B BUJE KypCOBOM pabOThl OCYIIECTBIISIET
MpEeno/iaBaTesib B COOTBETCTBHM C IUIAH-TPAUKOM, MPEACTABICHHBIM B
PVYIII.

[TpennoxxeHHble HIXKE MIPUMEPHBIE TEMBI KYPCOBBIX pabOT OTpa)karoT
peanbHble CHUTyallud, B KOTOPBIX MpPU MPOEKTUPOBAHUU OE30MACHBIX H
KOM(OPTHBIX yCIOBHUI TpyJa Ha MPEANpPUATHAX, HEOOXOIUMO HCIOIb30BaTh
UHCTPYMEHTApUH CHUCTEMHOr0 aHaliu3a M MOJAENUpoBaHUd. Tembl padoT
TAKXKE€  OTPaXalT CTPYKTYpY M COJAEpPXKAHUE TEOPETHUYECKOro U
MPAKTUYECKOr0 Kypca TUCHUIUIMHBL. B KypcoBoil paboTe pexoMeHIyeTcs
UCII0JIb30BaTh MaTepUalibl MPOU3BOJCTBEHHBIX MPAKTUK, YTO MPUOIMKAET €€

K PEAJIbHBIM YCJIIOBUSM HCCIIEIYEMOro 00BbEKTa.



J171s1 BHIIOTHEHUST KyPCOBOM pabOThI PEJIaratoTCsl IPUMEPHBIE TEMBI,
KOTOpBIE TIOMOTAIOT B MpOIEcCe KOHCYIbTAIIMU C MPENoiaBaTeieM BhIOpaTh
TeMy HanboJee COOTBETCTBYIOILYIO MTpoOIeMaM MPEANPUITHS, UMEIOIIUMCS B
HAIMYUU WHOOPMALIMOHHBIM OOECTeUeHUEM, a TaKKe MPEANOYTCHUSIMU
CTYJIEHTA, YTO MO3BOJIUT YCIEIIHO BBIMOJIHUTH KypCOBYIO pabOTy MO JIaHHOM

y4eOHOM TUCIUIUIMHE.

[IpumepHBIe TEMBI KYpPCOBBIX padOT:
Tema 1. CuctemHbIe aHaIU3 U MOACIIUPOBAHUE NIPOLIECCA BEICBOOOKIEHUS U
HEYNPABJISIEMOTO PACIIPOCTPAHEHUSI SHEPTUU U BPEAHOTO BEIIECTBA.
Tema 2. CuctemMHble aHAIU3 U MOJIEIMPOBAHUE TMpoliecca TpaHchopMaluy u
Pa3pyLIUTEIbHOTO BO3ICHCTBHS aBapHITHO-ONIACHBIX BELECTB.
Tema 3. CuctemMHbIN aHAIU3 U MOJIETUPOBAHUE Mpoliecca 000CHOBAHUS
TpeOOBaHMI K YPOBHIO 0€30I1aCHOCTH.
Tema 4. CucTeMHBII aHaU3 U MOAEIMPOBAHUE TIpoLiecca 00eCIeUeHUs
TpeOyeMoro ypoBHs 0€30MaCHOCTHU: MTpOrpaMMa IUIaH MOJIETH U METO/IbI
oOecrieueHus 6€30MacCHOCTH
Tema 5. CucTemMHbIN aHAU3 U MOJCIMPOBAHUE TIpoliecca 0OecTIeueHUs
TpeOyeMoro ypoBHS O€30ITaCHOCTH: MOJICIIA U METOIbI yUéTa BIUSHUS
paboueit cpesibl U CPEJCTB 3aIIUTHI IepCoHaa.
Tema 6. CHCTEMHBII aHATU3 U MOJIEIMPOBAHUE MPOLIECCA KOHTPOJIS
TpeOyeMoro ypoBHs O€3011aCHOCTH.
Tema 7. CuCTEMHBIN aHAIU3 U MOJEIIMPOBAHUE MPOLECCA MOANEPKAHUS
TpeOyeMOoTo ypOoBHS 0€3011aCHOCTH.

3amura npou3BOAUTCS B (hopMe Mpe3eHTALMN KypCOBOM pabOTHI.
PernameHT 3auiuThl: JOKIaA — 5 MUHYT; BOIIPOCHI — 5 MUHYT.



[Ipunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMUA

denepanbHOE rOCYy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIIETO 00Pa30BaHUs

«/la1bHEeBOCTOYHBIN (eaepabHbI YHUBEPCUTET
(ABDY)

NHXEHEPHAS HIKOJIA

®OHJA ONEHOYHBIX CPEACTB

0 JUCHMIIVIMHE CucTteMHbII aHAIN3 M MOJEITUPOBAaHUE MIPOLIECCOB OE30MaCHOCTH B TeXHOChepe
HanpagJienue noarorosku 20.04.01 Texnocdepnasi 6e30macHOCTH
Marucrepckas nporpamMma «OxpaHa Tpyaa»
dopMa NOATOTOBKHU 0OYHAS

BaaauBocTok
2018



IHacoopr

q)OHI[a OLCHOYHbLIX CPEACTB

1o JucHUILUIMHe «CHCTEeMHBbIH aHAJIU3 U MOJIeJIMPOBaHKe MPOLIECCOB
0e30macHOCTH B TexHOchepe»

Koa n Jrtansl (OPMUPOBAHHUA KOMIIETEHIMH
¢dopmyaupoBka
KOMIIeTEeHIHH
3Hae OO111e 3aKOHBI U 3aKOHOMEPHOCTH I'eHEpaluu UJIeH
OK-5 T B HAYYHOH M PO(eCCHOHATBHON AeATETLHOCTH
CIIOCOOHOCTh
Hcnonp30BaTh 001IME 3aKOHBI ¥ 3aKOHOMEPHOCTH
TE€HEPUPOBATH UJIEU Yme .
N U1l TEHEpaluy UJeH B HAy4HOH U
B HAy4YHOH U er o
. npodeccHOHATBHOM IeATEIIBHOCTH
po(hecCHOHATTLHOM
ACATCIBHOCTH Bia D¢ eKTHBHBIMHU TEXHOJIOTUSIMH TCHEPAIMU UIICH B
neer HaYYHOU M MTPO(EeCCHOHATIBHOM eI TeIbHOCTH
3nae Hay4Hble OCHOBBI MaTEMaTHUECKOTO IJIAHUPOBAHUS,
T MpOBeICHUs, 00paOOTKH U OLICHUBAHHS
OK-16 9KCIIEPUMEHTa
CIOCOOHOCTb
CaMOCTOSATEIBHO Ve Hcnonp30BaTh HaydHBIE OCHOBBI MATEMATHYECKOTO
IJIAHUPOBATb, or TUTAHUPOBAHMS, IPOBEIEHUS, 00pabOTKH U
IPOBOJINTD, OLIEHUBAHMSI SKCIICPUMEHTA
0o0pabaTbIBaTh U
OLICHUBATD Texnonorusamu 3¢(heKTUBHOTO UCIIOJIB30BAHUS
SKCTIEPUMEHT Bna Hay4YHBIX OCHOB MaT€MaTU4YeCKOI0 MIIaHUPOBAHNU,
JeeT MpOBEACHUS, 00PaObOTKH U OIEHUBAHMS
JKCHEpUMEHTa
OK-17 OO111e 3aKOHBI TBOPUYECKOTO OCMBICIICHUS
CHIOCOBHOCTE K 3Hae pe3yIbTaTOB IKCIIEPUMEHTA, pa3paboTKe
TBOPYECKOMY T peKOMeHAaLUH 10 UX MPaKTUUYECKOMY IPUMEHEHHUIO,
OCMEICICHIIO BBIJIBIKCHUIO HAYYHBIX UIEH
pe3yabTaToOB Ve TBOpUYECKH OCMBICINBATE PE3YIbTATHI SKCIIEPUMEHTA,
IKCIEPUMEHTA, or pa3pabarbIBaTh PEKOMEH AU 110 UX MPAKTHYECKOMY
pa3paboTke MPUMEHEHHIO, BBIJIBUTATh HAYYHBIC UICH
PEKOMCH/AINH TTO COBpEMEHHBIMU METOJAMU M TEXHOJIOTUSMH
UX HPAKTAECCKOMY B TBOPYECKHU MOAXOIUTH K OCMBICJIEHHIO PE3YIILTATOB
IPUMEHEHHUIO, J1a SKCIIE 6 o
PUMEHTA, pa3padoTKe PEeKOMEH AL 10 UX
BBIJIBFDKCHUTO AceT -
g PaKTHYECKOMY MPUMEHEHHIO, BBIIBIYKECHHIO
HAYYHBIX Uei HayUHBIX HIeH
OIIK-5 CoBpeMeHHbIE METO/Ibl MOJETUPOBAHMSI, 00paOOTKH
CIOCOOHOCTh Y TIPE/ICTABJICHUS Pe3yJIbTaTOB, BO3MOKHOCTH U
MOJIEINPOBATh, rac I'PaHMIIBI UCIIOJIb30BaHUS U3BECTHBIX PELICHUN B
yIIPOIIATh, T HOBOM IPUJIOKEHUH, KAYECTBEHHBIE METOIbI
aJIeKBaTHO OLICHUBAHMSI KOJIMYECTBEHHBIX PE3yJIbTATOB,
HPE/ICTaBIATD, MaTeMaTu4ecku (GopMyIHpOBaTh PE3YIbTATHI

CpPaBHUBATD,

OLICHHUBAaHUA




HCII0JIBb30BaTh
N3BCCTHBIC PCHICHUA
B HOBOM

[IpuMeHATh COBpEMEHHBIE METO/IBI MOJIETUPOBAHUS,
0o0pabaTbIBaTh M MPEICTABIATH PE3yIbTATHI,
YUUTBIBATH BO3MOKHOCTHU U I'PAaHULIBI UCIIOJIb30BAHUS

MPUIOKEHUH, YmMme W3BECTHBIX PEIICHUI B HOBOM MPUIIOKECHUH,
Ka4eCTBEHHO eT HCIOJIb30BaTh KaUueCTBEHHBIE METOBI OIlCHUBAHUSI
OlLIEHUBATh KOJIMYECTBEHHBIX PE3YyIbTAaTOB U MAaTEMAaTHUYECKHU
KOJIMUECTBECHHBIE (hopmyIupOBaTh MOJYYCHHBIC PE3YJIBTATHI
pe3yJIbTaThl, UX OLIEHMBAHHUS
MaTCMaTHICCKU CB0OOAHO BIIaJIcE€T METOIAMHU U TEXHOJIOTHSIMHU
$opmymnuposath MOZENUPOBAHMS, YIIPOLIEHUS, aeKBATHOTO
Bua MPEJICTABIECHUS PE3YJIbTATOB, CDABHEHUS U
et HCTOJIb30BAHMS U3BECTHBIX PEIICHUN B HOBOM

MPUIIOKEHUU, KAU€CTBEHHBIMU U KOJIMYECTBEHHBIMU

METOJaMH OLICHUBAHUS PE3YJIbTATOB U UX

MaTeMaTHIECKOH (OPMYyITUPOBKU
nK-12
CIIOCOOHOCTH Kak naentudunmpoBats mporeccsl U pa3padbaTpiBaTh
MACHTHQUIHPOBATH ux pabouue MOJIeH, HHTEPIPETUPOBATh
IponeCChl U 3Hae MaTeMaTHYeCcKHe MOJICJIN B HeMaTeMaTHIeCKOoe
paspabarbiBaTh X T COZIEpKaHUE, ONIPENEIISITh NOMYIIEHUS U TPAHULIBI
paboune MozenH, IPUMEHUMOCTH MOJIEIN, MATEMAaTHYECKU OMCHIBATH
HHTCPIIPCTUPOBATD JKCIIEPUMEHTAIIBHBIE JAHHBIE
MaTeMaTHYeCKHe
MOJIENHU B

Hcnons30BaTh METOABI M TEXHOJIOTHHU
HeMaTeMaTH4eCKoe

UICHTH(HUKAIIUH POIIECCOB U pa3padbaThIBaTh UX
cozepKaHue,

pabourie MO/IETH, UHTEPIPETUPOBATH
OIIPEAEIATh Yme

MaTeMaTU4YeCKHUe MOJICNIM B HeMaTeMaTHIeCKOe
JOTYIIEHUS U er
— COZIEpIKAHUE, ONPEACIISITh JOMYIICHUS U TPAHULIBI

MPUMEHUMOCTH MOJIENIA, MAaTEMAaTUYECKH ONUCHIBATh
MPUMEHUMOCTHU

AKCTIIEPUMEHTAIIbHBIC JaHHBIC
MOJEIIH,
MaTEMaTHYECKHU
OITHCHIBATH
AKCTIEPUMEHTAIbHBI
€ JJaHHBIC U
ONPEAEINIATh UX

MeTonamMu ¥ TEXHOJIOTUSIMU UACHTU(DUKAIINH
buznUecKyro .

MIPOLIECCOB U pa3paboTKU UX pabounx MoJeNei,
CYIIHOCTb, AENaTh

JIETKO MHTEPIPETUPYET MATEMATUUECKUE MOJIEIH B
KauyeCTBCHHEIC Bma

HEMaTEeMaTHYECKOE COAECPKaHUE, ONIPEACIISIET
BBIBOJIBI U3 JIeeT

JOMYUIEHUS U TPAHUIIBI TPUMEHUMOCTH MOJIEIIH,
KOJIUYECTBEHHBIX

CBOOOJTHO TIPEJICTABIIET AKCIIEPUMEHTAIILHBIC

AHHBIX N

A ’ JIaHHBIE B BUJE MaTeMaTHYECKUX MOJACIICH
OCYILECTBJIATH
MalllMHHOE
MOJICJIUPOBAHUE
M3y9aeMBbIX

IMponeccoB




(I)OPMI)I TEKYIIETo 1 IPOMEKYTOYHOI'O KOHTPOJIA IO JUCHUILJIMHE

«CHCTEeMHBIH aHAJIN3 U MOAECJIUPOBAHME IIPOLIECCOB 0e30MacCHOCTH B

TexHochepe»

KonTponupye
MBbIE pa3/elibl
/ TeMbl
JUCIUTUTUHBI

Kozp! 1 3Tamns!
¢dbopmupoBaHus
KOMIIETEHIINH

O1eHOYHEIE cpe€acTBa

TeKYIIUH
KOHTPOJIb

MIPOMEXKYTO
qHas
aTTecTanus

OCHOBBI
CUCTEMHOTO
aHajau3a

OO01me 3aK0OHBI
OK u

-5 3aKOHOMEPHOC
TH TCHEpaIiH
U7eH B
HAay4YHOH U
npodeccuoHal
193 (0)1
JeSITEIIbHOCTH

Hcnonb3oBaTh
001111e 3aKOHBI
n
3aKOHOMEPHOC
TH IS
reHeparuu
HJICU B
HAay4YHOU U
npodeccruonan
BbHOH
JIeSITeIIbHOCTH

O} PpexTuBHBIM
"
TEXHOJIOTHUSIMU
reHepanun
1791 (S §:!
Hay4HOU U
npodeccruonan
BHOU
JeSITEIIbHOCTH

VO-1 -
Cobecenos
aHue

OK3aMeH:
VO-1-
CobecenioB
aHue

(Bompochl
Ne 1-13)

OCHOBBEI
TEOpUH
MOJICTTUPOBAH
nus

OK Hayunslie

-16 OCHOBBI
MaTeMaTHYECK
oro
TUTAHUPOBAHMUA,
MIPOBEJCHUS,
00paboTKu 1
OIICHUBAHMS

YO-1 -
Co0ecenoB
aHue
YO-4-
Kpyrmnbrit
CTOJ,
JUCKYCCHS,
M0JIEMHKa,

DK3aMeH:
YO-1 -
CobecenoB
aHue

(BompoOCHI
Ne 23 -32)




IKCTIEPUMEHTA

Hcnonp3oBath
Hay4YHbIE
OCHOBBI
MaTeMaTH4YeCK
oro
IJTAHUPOBAHMS,
POBEICHMUS,
00paboTKu 1
OIICHUBAHMS
HKCIIEPUMEHTA

TexHonorusmu
s pexTUBHOTO
WCIIOJIb30BaHU
s HayYHBIX
OCHOB
MaTeMaTH4YeCK
oro
IJTAHUPOBAHMS,
IPOBEICHMUS,
00paboTKu 1
OIICHUBAHHUS
HKCIIEPUMEHTA

JUCITYT

[Ipukianueie
3a1a4u
MOJEIUPOBaH
us

OK
-17

OO01Ime 3aKOHBI
TBOPUYECKOTO
OCMBICJICHHUS
pe3ynbTaToB
IKCIIEPUMECHTA,
pa3paboTke
PEKOMEHJAlHI
10 UX
MIPAKTUICCKOM
y
MIPUMCHCHHIO,
BBIJIBHDKCHUTO
HAaYYHBIX HJIeH1

TBopueckun
OCMBICIINBATH
pe3ynbTaThl
JKCIIEPUMEHTA,
paspabaTrbIBaTh
PEKOMEH AU
0 UX
MIPaKTHYECKOM
y
IIPUMEHEHUIO,
BBI/IBUTaTh
Hay4HbIE UJEU

CoBpeMeHHBIM
U METOJaMH U
TEXHOJIOTHUSIMU

VO-1-
cobecemoBa
nue, YO-4
— Kpyrasrit
CTOI,
TUCKYCCHSI,
MTOJIEMHUKA,
JTUCTTYT

DK3aMeH:
VO-1-
CobecenoB
aHue

(Bompochl
Ne 33 -92)




TBOPYECKHU
MOJXOIUTh K
OCMBICJIEHUIO
pe3ynbTaToOB
IKCIIEPUMEHTA,
pa3zpaboTke
pPEKOMEHJaU
10 UX
MPaKTUYECKOM
y
MIPUMEHEHUIO,
BBIJIBHKEHUIO
HAay4YHBIX UACH

Mopaenupos
aHue u
CHUCTEMHBIN
BO3HHUKHOBE
HUS
MIPOUCHIECT
BUH U
npoiecca
NPUYUHEHU
s yiepoa
OT
TE€XHOTCHHBI
X
MIPOUCHIECT
BHUU

IIK
-12

Kak
UIECHTU(DUITHPO
BaTh IIPOIECCHI
u
pa3zpabaThIBaTh
ux paboune
MO/JICIIH,
UHTEPIPETHPO
BaTh
MaTeMaTH4eCK
W€ MOJISIIH B
HEeMaTeMaThye
CKOe
coJiepKaHue,
OTIPE/ICIIATh
JOTIYIIEHUS U
TPaHUIIBI
MPUMEHUMOCTH
MO/ICIIH,
MaTeMaTH4YeCK
Y OIHCHIBATH
HKCIIEPUMEHTA
JbHBIC JTAHHBIE

Hcnonb3oBaTh
METOJIbI U
TEXHOJIOTHH
uaeHTU(DUKAITN
Y TIPOLIECCOB U
pa3zpabaThIBaTh
ux paboune
MOJIEIIH,
UHTEPIPETUPO
BaTh
MaTeMaTU4eCK
W€ MOJCIU B
HeMaTeMaTH4e
CKOe
co/iepaHue,
OTIPENICTISATh

VO-1 -
cobecenoBa
nue; YO-4
- KpYyTJbIid
CTOII,
JUCKYCCHSI,
MTOJICMHUKA,
JTUCTTYT

DK3aMeH:
YO-1 -
CobecenoB
aHue

(BompOCHI
Ne 93-122)




JIONYILEHUS U
TPaHUIIBI
IIPUMEHUMOCTHU
MOJIETH,
MaTeMaTH4ecK
Y OTNUCHIBATh
JKCIIEPUMEHTA
JIbHBIC IAaHHbBIC

Metogamu u
TEXHOJIOTHSIMHU
UaeHTU(UKAITN
Y TIPOIIECCOB U
pa3pabOTKH UX
pabouunx
MoJeeH,
JIETKO
UHTEPIIPETUPY
eT
MaTeMaTH4YEeCK
1€ MOJICTIU B
HeMaTeMaTH4e
CKOe
coJiepKaHue,
oTpeeIseT
JOTIYIIEHUS U
TPaHUIIBI
MPUMEHUMOCTH
MOJIETIH,
CcBOOOHO
MIPEJICTABIISICT
HKCIIEPUMEHTA
JIbHBIE TAHHBIE
B BHJIC
MaTeMaTH4YEeCK
UX Mojelen

MoaenupoBan
ue mporecca
yIpaBIeHUS
obecrnieucHUe
M
0e30IMacHOCTH

Tpyaa

oIl
K-5

CoBpeMeHHbIE
METObI
MOJICITMPOBAHU
1, 00pabOTKH U
NpeCTaBICHUS
pe3ysbTaToB,
BO3MOYKHOCTH
Y TPAHHUIIBI
UCTIOTb30BaHU
sl U3BECTHBIX
peneHuii B
HOBOM
IMMPUIIOKCHUMU,
KayeCTBEHHbIE
METOIbI
OLCHUBaHUA
KOJINYECTBEHH

VO-1-
cobecenoBa
HHUC

DK3aMeH:
VO-1-
CobecenoB
aHue

(Bompochl
Ne 123-142)




BIX
pe3ysbTaToOB,
MaTeMaTHYECK
u
dbopmyaupoBat
b PE3yIbTATHI
OIICHUBaHUS

IIpumeHnATH
COBpPEMEHHBIE
METObI
MOJIeJTUPOBaHU
i,
o0pabaThIBaTh
u
MIPEJICTaBIISTh
pe3yIbTaThI,
YUUTHIBATh
BO3MOYKHOCTH
Y TPaHUIIBI
UCTIOJIb30BaHU
S U3BECTHBIX
peleHuii B
HOBOM
MIPUIIOKECHHUH,
UCIIOJIb30BaTh
Ka4eCTBEHHbBIE
METObI
OILICHUBaHUS
KOJINYECTBEHH
BIX
pe3ysIbTaToB U
MaTeMaTHYECK
u
dbopmynupoBar
b TIOJTy4E€HHBIE
pe3yibTaThl
OIICHUBAHUS

CBoboaHO
BIIa/ICET
METOJaMHU U
TEXHOJIOTHUSIMU
MOJICTUPOBAHU
s, YIIPOILEHUS,
aJIeKBaTHOTO
MIPEICTaBICHHUS
pEe3yIbTaTOB,
CpaBHEHHUS U
HCIIOJTh30BaHU
Sl U3BECTHBIX
peuieHuii B
HOBOM
MPUIJIOKEHNUH,




Ka4eCTBEHHBIM
uu
KOJINYECTBEHH
BIMHU METO/IaMH
OLICHUBAHUS
pE3YJIbTaTOB U
ux
MaTeMaTU4ecK
oi
(bopMynHupoBK
u

IlIkaJia oueHUBaHKUS YPOBHA C(POPMHUPOBAHHOCTH KOMIIETEHIIUU

Kon n Jrtanbl GopMHPOBAHUA KpUTEpHUHU NoKa3arej
popmyiu KOMIIETEHI[M U
pOBKa
KoOMIIeTe
HIUU
OO61mure 3aKOHbI 3HaHUE Ha3ssiBaet
u OCHOBHBIX OCHOBHBIE
3aKOHOMEPHOCT MPUHITUIIOB, NPUHIUIIBI,
sHACT W reHepauun METOJI0B H METO/IbI U
(opor UJIEU B HAYYHOU TEXHOJIOTUH TE€XHOJIOTHH
OB u reHepanuu TeHepalui
ypoBex Hp(j(l)eCCI/IOHaJ'IL uien B UJIEU B HAYYHOU
b) HOM Hay4HOU U u
JEATEIbHOCTH npodeccuoHal npogeccuoHaib
OK-5 bHOI HOM
CIOCOOHO NEeATEIbHOCTH NeATETbHOCTH
CTb
TEHEPUPO Hcnonb3oBath Hcnonb3zoBanu Bribupaet u
BaTh UJIEH oO11re 3aKOHbI e IpUMEHsIE
B HAYYHOU u OCHOBHBIX T
u 3aKOHOMEPHOCT MIPUHIIMIIOB, OCHOBHBIE
npodeccu U s METOJIOB U MIPUHIIHUIIBI,
OHAJIBHOMN ymeer reHeparuu uaeu TEXHOJIOTHH METO/IbI U
JESTENbH (mpoaB B HAyYHOW U reHepanuu TEXHOJIOTMH
oCTH UHYTHII npodeccuoHanb UJeu B reHepanun
) HOH Hay4HOHU U UJIeU B HAy4HOU
JeSITEIIbHOCTH npodeccuonan u
BHOU npogeccuoHaib
NeSITeIbHOCTH HOU
JESATENIBHOCTH
BJIaJIcE O dexTuBHBIMU Bnanenue YBepeHo
T TEXHOJIOTHSIMU 3 PeKTUBHBIM BBIOMpACT U
(BBICOK reHepaluu Uaeu u MIPUMEHSET




ui) B Hay4YHOU U TEXHOJIOTHSIMU ¢ exTuBHBIC
npodeccuoHanb reHepaIuu TEXHOJIOTHH
HOM UJieH B reHepanuu
JEATEIIbHOCTU Hay4HOHU U nJied B HAy4HOU
npodeccruona u
bHOM npogeccuoHanb
NEATEIbHOCTHU HOU
NeSATeIbHOCTH
3HaHue Hasbiaer
Hayunbie HayYHBIX Hay4HbIC
OCHOBBI Y1 i
OCHOB OCHOBBI
3HAET MaTeMaTU4YeCcKO
MaTeMaTU4ecK MaTeMaTU4eCKO
(mopor o
. oro ro
OBBI MJIaHUPOBAHMS,
TJIAaHUPOBAHUS TJIAaHUPOBAHMS,
ypOBEH IPOBEJCHUS,
, IPOBEJICHUS, POBEICHHS,
b) 00paboTKu 1
00paboTKu 1 00paboTKu 1
OIICHUBAHHUS
OLICHUBAHMUS OLICHUBAHMUS
IKCIIEPUMEHTA
SKCIIEPUMEHTA JKCIIEPUMEHTA
Hcnonw3oBars YmMenue Ymeer
OK-16 Hay4HbIE UCII0JIb30BATh UCII0JIb30BATh
OCHOBBI METO/IBI METO/IBI
CIIOCOOHO
yMmeer MaTeMaTU4YeCKO MaTeMaTUYECK MaTEeMaTUYECKO
CTh
(mpoxas o oro ro
CaMOCTOS .
WUHYTHII TUTAHUPOBAHWSI, TJIAaHUPOBAHUS TJIAaHUPOBAHMS,
TEIBbHO
) MIPOBE/ICHMS, , IPOBEJCHUS, MIPOBE/ICHMUS,
TIJITAHUPOB
00paboTKu u 00paboTKu 1 00paboTKu U
aTh
’ OIICHUBAHUS OILICHUBAHHUS OILICHUBAHHUS
MIPOBOJIUT
HKCIIEPUMEHTA SKCIIEPUMEHTA SKCIIEPUMEHTA
L’
UTHIBACT
o0OpabaTsl yd
COBPEMEHHBIE
BaTh U
TEHCHIINH
OIICHUBAT
HCIIOJIh30BaHU
b TexHonorusamu
Bnanenue A
JKCIIEPUM 3¢ (HeKTUBHOTO
3¢ PeKTUBHBIM Hay4HbBIX
€HT MCIIONIb30BaHUS
U METOJaMHU OCHOB
Hay4HBIX OCHOB
BJIaJIee MaTeMaTH4eCcK
MaTeMaTu4YecKo
T oro Maremar
ro
(BBICOK TUTAHUPOBAHUS HYECKOT
. TUTAHUPOBAHMSI,
W) , IPOBEACHUS, o
MIPOBE/ICHHS,
00paboTKu 1 TIJIAHUPOBAHU
00paboTKu 1
OLICHUBAHUS o,
OIICHUBAHMS
SKCIICDHMCHTA JKCIIEPpUMEHTA IIpOBCACHUS,
p 00paboTKu U
OIICHUBAHUS
JKCIEPUMEHTA
OK-17 3HAET OO0m1re 3aKOHBI 3HaHue 00X Haseiaer
(mopor TBOPYECKOTO 3aKOHOB OCHOBHBIE
CrocoOHO OBBIN OCMBICJICHUS TBOPYECKOTO MPUHIIUIIBI U
CThb K YpOBEH pe3ynbTaTOB OCMBICTICHUS METO/IbI
TBOPYECK b) HKCIIEPUMEHTA, pe3yNbTaToB TBOPYECKOTO




oMy pa3paboTke JKCIIEPUMEHTA, OCMBICIICHUS
OCMBICIICH pEKOMEHTalui pa3paboTku pe3yabTaToOB
U0 o UX peKoMeHaaun JKCIIEPUMEHTA,
pe3yiabTaT MIPaKTUYECKOMY 0 uX pa3paboTku
OB MPUMEHEHHUIO, IPAKTUYECKOM peKoMeHaauun
IKCIIEPUM BBIJIBIDKCHUIO y o UX
eHTa, HAy4YHBIX UeH MPUMEHEHHUIO, PAKTHYECKOMY
pa3paboTk BBIJIBIDKCHUIO MIPUMECHCHHUIO,
e HAy4YHBIX HaeH BBIJIBI)KEHUIO
PEKOMEHT HAYYHBIX UJEH1
anuy 1o [Ipumenser
YmMenue
ux MIPUHIIUITBI U
TBopuecku TBOPYECKHU
MpaKTH4ie METO/IBI
OCMBICIIUBATh OCMBICIINBATh
CKOMY TBOPYECKOTO
pe3yNIbTaThl pe3ynbTaThl
MIPUMEHEH OCMBICIICHUS
IKCIIEPUMEHTA, JKCIIEPUMEHTA,
10, yMeeT pe3yabTaToOB
pa3pabaTbIBaTh pa3palaThIBaTh
BBIJIBHIKE (mpoxaB . . JKCIIEPUMEHTA,
. pEKOMEHIaIn i peKOMeHTanui
HUIO WUHYTHII pa3zpaboTku
o UX o UX .
Hay4YHBIX ) pEKOMEH AUt
. MPAKTHICCKOMY MPaKTUYECKOM
uzaeiu 0 UX
MIPUMEHEHHUIO, y
MPAKTHIECKOMY
BBIJIBUTATh PUMCHCHHUIO,
PUMCHCHHUIO,
Hay4YHBIC UICH BBIJIBUTaTh
BBIJIBIDKEHUIO
Hay4YHBIC UJICH .
HAy4YHBIX WU
Brnanenue
A YBepeHHo
COBPEMEHHBIM
CoBpeMEeHHBIMU UCTIONB3YeT
U METOJaMU
METO/aMH U u COBPEMEHHBIE
TEXHOJIOTHUSIMU METOJBI U
TEXHOJOTHSIMHU
TBOPYECKOTO TEXHOJIOTUH
TBOPYECKOTO
MOJX0/a K TBOPYECKOTO
MoJIX0/a K
OCMBICIICHUIO moaxoza K
BIIAJIcE OCMBICTICHUIO
pe3ynbTaToOB OCMBICIICHUIO
T pe3yIbTaToB
IKCIIEPUMEHTA, pe3yabTaToB
(BBICOK JKCIIEPUMEHTA,
. pa3paboTke JKCHEPUMEHTA,
ui) . pa3paboTke
pEKOMEHTaIni . pa3zpaboTke
PEKOMEH1alnii .
Mo UX pEeKOMEHTauit
o UX
MIPAKTHIECKOMY 0 UX
MIPaKTHIECKOM
MIPUMEHEHHUIO, MIPAKTUIECKOMY
BBIJIBIDKCHUTO Y MIPUMECHCHHIO,
. MIPUMEHCHHIO,
HAYYHBIX UACH BBIIBIDKCHUIO
BBIIBIDKCHUIO .
. HayYHBIX UICH
HAyYHBIX UJCH
OIIK-5 [IpumensTH 3HaHue HaspiBaer
CIIOCOOHO COBpPEMEHHBIC COBPEMEHHBIX COBpEMEHHBIC
CTh SHACT METO/TBI METOJIOB METOIbI
MOJICIIUPO MOJICITUPOBAHUS MOJICIUPOBAHU MOJICITUPOBAHUS
(mopor
BaTh, OBLII , 00pabaTbIBaTh s1, 00paboOTKU U , 00pabaTbIBaTh
yIpoIaTh oBCH Y TIPEJICTABIIATH MIPEJICTaBICHH Y TIPEJICTABIISIT
, g) pe3yIbTaThl, sl pe3yJbTaToB, pE3yNbTaTHI,
a/IeKBaTHO YUUTHIBATh BO3MOYKHOCTH YUUTHIBATh
MpecTaB BO3MOXXHOCTH H Y TPaHUIIBI BO3MOXHOCTH U
JISITh, TPaHULIbI WCIOJIb30BaHU TpaHUIBI




CpaBHUBA
Th,
UCIIOJIB30
BaTh
U3BECTHBI
e
pelieHus
B HOBOM
HPUIIOKEH
UM,
Ka4eCTBCH
HO
OLICHUBAT
b
KOJIMYECT
BCHHBIC
pe3ynbTaT
B, UX
MaremMatu
YECKH
bopmynn
poBarthb

MCIIOJIb30BaHUs s U3BECTHBIX WCIIOJIb30BAHUS
W3BECTHBIX pelieHuli B W3BECTHBIX
pelieHuii B HOBOM pelIeHui B
HOBOM MIPWIOKCHUH, HOBOM
MPUIOKEHUH, KayeCTBEHHBIX IPUIIOKEHUH,
UCTIOJIb30BaTh METOIOB UCIOJIb30BAThH
KaueCTBEHHbIE OLICHUBAHUS KayeCTBEHHbIE
METO/TBI KOJIMYECTBEHH METOIbI
OLICHUBAHUS BIX OLICHUBAHMUS
KOJINYECTBEHHBI pE3yIbTaTOB, KOJIMYECTBEHHBI
X pe3y/ibTaToB U MaTeMaTUYEeCK X pe3yJibTaToB U
MaTeMaTHYECKU u MaTEeMaTHYECKH
dbopmyaupoBaTh dhopmynupoBat dhopmynupoBaTh
MOJTyYCHHBIC b PE3yJIbTATHI MIOJTyYeHHBIC
pe3ynbTaThl OLICHUBAHHUS pe3ynbTaThl
OIICHUBAHMS OIICHUBAHHSI
YmMenue
PUMCHSITH
COBpEMEHHBIE Hcnonb3yer B
IIpumeHnATH
METO/TBI PEIICHUSIX
COBpPEMEHHBIE
MOJICTTUPOBAHU COBpEMEHHBIE
METO/IBI
o, METO/TBI
MOJIETTUPOBAHUS
oOpabaThIBaTh MOJICITUPOBAHUS
, 00pabarbeIBaTh
u , 00pabaTkIBaTh
U TIPEJICTABIIATD
PEJICTaBIATh U TIPEJICTaBIIATh
pe3ysbTaThI,
pe3yIbTaTHI, PE3YIIbTaTHI,
YUUTHIBATh
YUUTHIBATh YUUTHIBATh
BO3MOYXHOCTH H
BO3MOKHOCTH BO3MOXHOCTH U
TPaHUIIBI
U TPaHUIIbI TPaHUIIBI
UCTIOJTb30BaHUS
WCTIOJIh30BAHU WCTIOJIH30BAHUS
yMeeT M3BECTHBIX
. Sl U3BECTHBIX U3BECTHBIX
(mpons pelieHuit B . .
. peleHwmii B pelieHul B
UHYTHII HOBOM
HOBOM HOBOM
) MIPUIIOKECHHUH,
MIPWIOKCHUH, TIPWIOKCHUH,
UCIIOJIb30BaTh
UCTION30BaTh UCTIONb30BATh
KauyeCTBCHHBIC
KayeCTBEHHbIE KayeCTBEHHbIE
METO/IBI
METOJIbI METOJIbI
OIICHUBAHUS
OIICHUBAHHUS OILICHUBAHHUS
KOJTHMYECTBEHHBI
KOJIMYECTBEHH KOJTMYECTBEHHBI
X pe3yJabTaToOB
BIX X pe3yJibTaToB U
MaTeMaTHYECKU
pe3yabTaTOB U MaTeMaTHYECKH
dbopMynupoBath
MaTeMaTH4ecK (hopMynupoBaTh
MOJTy4YeHHBIC
u MTOJTy9ICHHBIC
PE3yJILTATE! (dhopmynupoBar €3YJIbTaThI
OIICHUBAHUS PMYJHP pesy
b TIOJTydEHHBIC OIICHUBAHHSI
PE3YIbTATHI
OIICHUBAHHSI
Braee CBo0OoOgHO CBo0OomHO D¢ dexTuBHO
T BIIa/ICET BBIOHMpATH U MIPUMEHSIET
(BbICOK METOJIaMU U MIPUMEHSITh METOJIbl U
i) TEXHOJIOTHUSIMU METO/IbI U TEXHOJIOTHH
MOJIETTUPOBAHUS TEXHOJIOTHH MOJIETTUPOBAHUS




, YIIPOILECHMUS, MOJIEIUPOBAHU , YIIPOLIEHHUS,
aJICKBaTHOTO s, YIPOIICHUS, aJIeKBaTHOTO
IpeCTaBIeHUs aJIeKBaTHOTO IpeCTaBICHUs
pe3yJbTaToB, MIPEICTABICHH pe3yIbTaToB,
CpaBHEHMS U s pe3yJbTaToB, CpaBHEHMS U
UCTIOJIb30BaHUS CpaBHEHHS U WCIOJIb30BAHUS
U3BECTHBIX UCIIOJIb30BaHU U3BECTHBIX
pelieHui B sl U3BECTHBIX peuieHui B
HOBOM peleHuii B HOBOM
NPUIIOKECHHUH, HOBOM MIPUIIOKECHHUH,
Ka4eCTBEHHBIMU IPUIIOKEHHUH, Ka4eCTBEHHBIMHU
u KayeCTBEHHBIM u
KOJINYECTBEHHBI uu KOJINYECTBEHHbI
MU METOJIaMH KOJINYECTBEHH MH METOJIaMH
OLIEHUBaHUS BIMU OLICHUBaHUS
pe3yIbTaTOB U METO/IaMHU pe3yabTaTOB U
ux OLICHUBAHMS ux
MaTeMaTHYECKO pe3yabTaTOB U MaTeMaTHYECKO
51 170.4 171
(bopMynHUpOBKH MaTeMaTHYeCcK (opMyIUPOBKH
o
(hopMyIHUpOBK
U
MK-12 Kak 3HaHue HasbiBaer
CIOCOOHO UECHTU(PHULIUPOB METO/I0B U METO/bI U
CTb aTh MPOIIECCHI H TEXHOJIOTH TEXHOJIOTHH
uaeHTubu pas3pabarbIBaTh UICHTUDUKALH UICHTUDHUKALH
IUPOBAThH ux paboune Y TIPOIIECCOB U Y TIPOIIECCOB U
MIPOLIECCHI MO/JIeNH, pa3paboTKu UX pa3paboTKu UX
" MHTEPIPETUPOB pabounx pabounx
paspabar aThb Mojenei, MoJjenei,
BIBAaTh UX MaTeMaTHYECKU WHTEpIpeTanu WHTEpPIpETAINN
paboune sHACT € MOJIeNU B U MaTeMaTHYeCKH
MO/IEIH, (opor HEMaTeMaTu4ec MaTeMaTH4eCK X MOjIese B
UHTEpIpe OBLII Koe UX MoJiesiel B HeMaremaTudec
THUPOBAThH ypoBeH coJiepKaHue, HeMmaremaTuye Koe
MaTeMaTH b) OIpeNeNsTh CKOe coJiepKaHue,
YecKue JOMYIEHUS U coJiepKaHue, oTpeieIeHus
MOJIENIN B TPaHULIBI OTIpeIeIeHuUs JOMyIICHUN U
HEMarema IPUMEHUMOCTH JOMYIIeHUN U IpaHUIl
THYECKOE MOJIEITH, TpaHUII MPUMEHUMOCTH
coJiepkaH MaTeMaTHYECKU MPUMEHUMOCT MO/IENH,
ue, OIHCHIBATH Y MOJIETIH, MaTeMaTHIECKO
orpenens HKCIIEpUMEHTAI MaTeMaTH4eCcK T'O ONUCAHUS
Th bHBIC JIaHHBIC OTO OTIMCAHUS IKCIEPUMEHTAT
JONyIIeH HKCHEPUMEHTA BHBIX JIAHHBIX
usi u JBHBIX JAHHBIX
rpaHuLbl ymeer Hcnonb3oBath [Ipumenenue [Ipumenser B
MPUMEHU (mpozs METObI U METOJI0B U peleHusIx
MOCTH pHyTEDE TEXHOJIOTUU TEXHOJIOTH npodaem
MOJIEINH, uACHTU(DUKAITIH UICHTH(UKAIN 0€e30IacHOCTH
MaTeMaTH ) IPOLIECCOB U U IPOLIECCOB U TeXHOC(hepsl




YeCKU
OIIUChIBAT
b
HKCIEPUM
CHTAJIbHBI
€ JIJaHHbIC
u
ompeaess
Th UX
¢buznveck
yIO
CYILHOCTb
, IeTaTh
Ka4eCcTBEH
HBIC
BBIBOBI
u3
KOJIMYECT
BCHHBIX
TaHHBIX,
OCYIIECTB
JSTH
MalllUHHO
e
MOJIETTHPO
BaHUE
M3y4aeMbl
X
IPOIIECCO
B

paszpabaThIBaTh pa3paboTKu UX METOBI U
ux pabouue pabounx TEXHOJIOIMH
MOJIENH, MOJIENIeH, uaeHTU(UKAIH
UHTEPIPETHPOB WHTEpHpeTanu U TIPOLIECCOB U
aTh U pa3pabatbiBaTh
MaTeMaTHYECKU MaTeMaTHYeCK ux pabouue
€ MOJIeNiu B uX Mojenei B MOJIeNH,
HeMaTeMaTuyec HeMaTeMaTH4e UHTEPIPETHPOB
Koe CKoe aTh
coJiep)KaHue, coJiepKaHue, MaTeMaTHYeCKU
OTIpEeIeIIATh orpeeNneHus € MOJIeJIU B
JOTMYIIEHHS U JOMYIICHUN U HEeMaTeMaTH4ec
IPaHULIBI IpaHuLl Koe
PUMEHUMOCTH PUMEHUMOCT coJiepKaHue,
MO/JIEJIH, U MOJIEJIH, OTIpeeIsATh
MaTeMaTHYECKU MaTeMaTHYEeCK JOMYIICHHS U
OTHCHIBATh Or0 OMHUCAHUS TPaHUIIBI
AKCIIEPUMEHTAI 9KCIEPUMEHTA IPUMEHUMOCTH
bHBIC IaHHBIC JTBHBIX JAHHBIX MO/IEIH,
MaTeMaTU4YEeCKU
OIHCHIBATH
IKCIIEPUMEHTAT
bHBIC TAHHBIE
MeTtonamu u D¢ dexTuBHOEC CBo06o11HO
TEXHOJIOTUSIMU IpUMEHEHUE UCIIONIB3YET B
UICHTUPUKAITAN METOZIOB U pereHnn
IPOIIECCOB U TEXHOJIOTHi npodiem
pa3pabOTKu UX uaeHTuduKanu 0e30MmacHOCTH
pabouunx Y TIPOLIECCOB U TeXHOCheps
MOJIETIEH, JIETKO pa3paboTKu UX METOJIbI U
UHTEpIpETHpYe pabounx TEXHOJIOTHH
T MOJIETIEH, uaeHTuduKanu
MaTeMaTHUYECKU UHTEPIPETUPO U TIPOLIECCOB U
€ MOJICNH B BaHUE pa3pabaTbIBaTh
HeMareMaTuyec MaTeMaTHuYeCcK ux pabouue
Koe UX MoJiesiel B MO/JIeNH,
BJajiee
i coJiepKaHue, HeMaTreMaTH4e WHTEPIPETHPOB
orpenenser CKOE aThb
(BBICOK
i) JOTTYIIEHHSI 1 coJiepKaHue, MaTeMaTHIeCKU
TPaHULIBI orpeJiesieHue € MOJIENH B
MPUMEHUMOCTH JOMyIICHUN U HeMaTeMaTH4ecC
MOJIeNH, IpaHUIl Koe
CBOOOJTHO MPUMEHUMOCT coJiepKaHue,
IpeJCTaBIseT U MOJIETIH, OTIpeNieNiTh
IKCTIEPUMEHTAI MaTeMaTHIECK JOMYIICHHS 1
bHBIE JIaHHBIC B Y OTHCaHue TPaHUIIBI
BUJIC IKCIIEPUMEHTA MPUMEHUMOCTH
MaTeMaTHYECKU JBHBIX TaHHBIX MOJIETIH,
X MoJejen MaTeMaTHYECKU
OTHCHIBATH
JKCIIEPUMEHTA

BbHBIC JaHHBIC




Hlkana u3mepenus ypoBHs chOPMUPOBAHHOCTH KOMITETEHITHIHA

Hrorossrit 1-60 61-75 76- 86-100
oamn 85
Orenka
2 3 4 5
(nsTnbas HEYJIOBJICTBOPHT YIIOBJICTBOPHUTE X0po OTJIMYH
Hast Kana) eJIbHO JIBHO 1110 0
YpoBeHb .
chOpMHPOBA OTCYTCTBYET ITOPOTOBBIMH PO BBI(iOKI/I
BUHY i
HHOCTH (6a30BHbIif) —_—
KOMIIETEHLIH (kpeat
1 BHBIiA)

Conep:kaHue MeTOAMYECKUX PEKOMEH/IAIUI,
onpeaeSIIUX NPoueAyPbI OLEHUBAHHS Pe3y/1bTAaTOB OCBOCHMS
AUCHUILVINHBI «CHCTEeMHBIH aHAJIN3 W MOJAEJUPOBAHHUE MPOLECCOB
0e30macHOCTH B TexHOC(hepe»

Texymas arrecranus CTyAeHTOB. TeKyias arrecTauusi CTyJAEHTOB IO
mucruiuinae  «CHUCTeMHBIM — aHaIN3 M  MOJEIMPOBAHUE IIPOLIECCOB
6e3omacHOCTH B TeXHOC(Epe» MPOBOAMUTCS B COOTBETCTBUH C JIOKAJTbHBIMU
HOpMAaTUBHBIMU akTamu J{BOVY u sBnsiercs 00s13aTeIbHOM.

Tekymasa arrectauuss 10 AucUUIUIMHE «CHUCTEMHBIM aHaIU3 151
MOJICIMPOBaHUE TPOILIECCOB O€30MacHOCTH B TexHOC(hepe» MPOBOJIUTCS B
dbopme KOHTPOJIBHBIX MEPONPUSITHH - YCTHOTO ompoca (cobecenoanust Y O-
1), Kpyriaoro cToja, JUCKyccuH, mosiemukd, gucnyta (YO-4),
OCYIIECTBIISIETCS BEYIIUM MPENOAABATEIIEM.

OObeKTaMu OIICHUBAHUS BBICTYIIAIOT:
- yueOHas JUCIUTUINHA (AKTUBHOCTh HA 3aHSATUSAX, CBOEBPEMEHHOCTh

BBIIIOJIHCHHSA Pa3JIMYHBIX BUI0B SaHaHHﬁ, Nocema€MOCTh BCEX BUIOB



3aHATHI MO aTTECTyEMOW JUCUUILINHE);

- CTEIEHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

- YPOBEHb OBJAJECHUSA MPAKTHUYECKUMH YMEHHUSIMU U HABBIKAMH I10
BCEM BUJaM y4eOHOI paboThI;

- PE3yJIbTaThl CAMOCTOSATEILHON paOOTHI.

Onenka ocBoeHUS y4yeOHOM JUCHUIUIMHBI «CHCTeMHBIM aHanmu3 U
MOJIETUPOBAHUE TMPOILIECCOB 0O€30MmacHOCTH B TexHochepe»  SABISETCS
KOMIUJIEKCHBIM ~ MEpPOIPUSITUEM, KOTOpOE€ B  00s3aTEILHOM  MOPSAKE
YUHUTBIBAETCS U (PUKCUPYETCS BEAYLIMM MpenojaBareneM. Takue nmoka3aTeinu
ATOM OILIEHKH, KaK IOCEHIaeMOCTh BCEX BHJIOB 3aHATUH (PUKCHUPYETCS B
KypHAaJe MOCEIIECHUS 3aHATHH.

CreneHb YCBOEHHSI TEOPETUYECKUX 3HAHUM OIEHUBAETCA TAKUMU
KOHTPOJIbHBIMU MEPOIPUATUSAMHU KaK YCTHBIN ONPOC.

IIpome:xkyTounast  arrecranmusi  CTyAeHTOB.  I[IpomexyrouHas
aTTecTalusi CTYACHTOB MO JaucuuiminHe «CHUCTEMHBIM —aHaiu3 u
MOJIEJIMPOBaHUE TMPOILIECCOB OE30MAaCHOCTH B TeXHOc(hepe»  MPOBOAUTCS B
COOTBETCTBUM C JIOKAJIBHBIMA HOPMAaTUBHbIMU akTamu JIBOY u sBusaercs
00s13aTEeTLHOM.

B coorBercTBUM ¢ pabouMM Y4YeOHBIM IUJIAHOM [0 HaIPABJICHUIO
noaroroBku  20.034.01. «TexHocdepHas O€30MaCHOCThY, HalpaBiICHUE
noarotopkn  «OxpaHa TpyJda» BUIAAMU IPOMEKYTOYHOM aTTECTal[UU
CTYJIGHTOB B MpPOIECCE H3YYEHUS AUCHUILUIMHBI «CHCTEeMHBIH aHaiu3 U
MOJIEJIMPOBAHUE IMPOIIECCOB OE30MacHOCTU B TEXHOC(EPE» SBIAIOTCS 3a4ET
(2 cemecTp) u 3Kk3ameH (3 cemecTp).

3a4€T M SK3aMEH MNPOBOAATCS B BHJIE YCTHOTrO ompoca B ¢dopme
co0ece10BaHus.

Ilepeuenn oneHouHbIX cpeacTB (OC) mo aAMCHUTIHHE
«CHCTeMHBIH AaHAJIU3 U MOJIeJTMPOBAaHME NMPOLECCOB 0€30MACHOCTH B
TexXHoc(epe»



Kox | Hammen

Ne IIpencraBie
oC OBaHHUeE P
HHe
OI[€HOYH Kparkas xapakrepucTuka
n OIIEHOYHOT0
oro OI[€HOYHOT0 CpeICTBA
/ cpeiacTBa B
CpeacTB
n donpe
a
1 YO-1 | Cobecen Cpencto KOHTPOJIA, Bompocsl 1o
OBaHHE OpPraHM30BAaHHOE KaK CHeIHalbHas TeMam/pasze
Oecena npernoaaBaTens C Iam
00yJaromuMcsi Ha TeMBbI, CBS3aHHbBIC JUCIATUTAHBI

C HU3y4YaeMOM JUCUMIUIMHOW, U
paccurTaHHOe Ha BBISICHEHUE
o0bemMa 3HaHMI OOydarolerocs Mo
OIIPEICTICHHOMY  pasieny, TeMe,
npobJemMe u T.1.

2 YO-4 | Kpyrubiid OneHouHbIe CpEACTBa, Tewmsl,
CTOJI, TO3BOJISIOIINE BKJIFOYUTH BBIHOCHUMBI
JIUCKYCC o0ydJaronmxcs B nporecc Ha
us, 0o0CYX/ICHHSI ~ CIIOPHOTO  BOMPOCA, o0cyxaeHue
MOJIEMUK mpoOJeMbl U OLEHUTh UX yMEHHE
a, apryMeHTHUPOBATh COOCTBEHHYIO
TUCIIYT, TOUKY 3PCHHSI.
nebaThl

IlepeyeHb IMCKYCCHOHHBIX TeM JIS KPYIJIOTO CTOJIa
(nmckycceum, moJIeMMKH, IMCIYTA, 1€0aTOB)

TEOPETHYECKAA YACTh
Jlekuus-kongpepenuus Ha Temy «CHCTEeMHBIH aHAIHU3 U MOJAETHPOBAHUE)»

IPOBOJUTCS KaK HayYHO-TIPAaKTUYECKOE 3aHATHE, C 3apaHee MOCTaBICHHOM MpoosieMol U
CHCTEMOM JOKJIA/I0B, JUINTENBHOCTHIO 5-10 MuHYT. JlaHHAs TeKIUSA-KOH(EPEHIUS BKIIOYaeT
yeTbIpe 0JI0Ka 3HAHUM, HAPaBJICHHBIX HA PAaCKPHITHE 3asBJIeHHON TeMbl. OO01ias

MMPOAOIKUTCIIBHOCTD JICKIIUU 8 uacos.

BJIOK 1 (2 yaca).

Jloxmnazpsr:

1.  Cucremuslii aHanM3 U 00JIACTH €TO0 TPUMEHEHHUS.

2. Metononornueckuii acIieKT CHCTEMHOI'O aHaJIN3a.




3. CBs3u MEXIy CUCTEMHOW WH)KEHEPUEH, CACTEMHBIM aHAJIM30M M CHCTEMHBIM
CUHTE30M.
BJIOK 2 (2 gaca).

Jloxnazpr:
1.  DueprosHTponuiiHas KOHLEMNIMS ONACHOCTEH.

2. OcHOBHBIC MPUHOUIIBI CUCTECMHOI'O aHAJIM3a U MOJACIMPOBAHHA OIIACHLIX ITPOLECCOB.

3. I[I/Ial"paMMH BJIMSIHHA B CUCTEMHOM aHaJIM3€. OCHOBHBIC ITOHATHA U BUBI.

BJIOK 3 (2 gaca).

JlokmaasI:
1.  Tlomarue Mmoaenu v NpegHa3HAYCHUE MOJICIMPOBAHUS.
2.  I'maBHBIC BHIIBI MOZCIICH U METOZOB MOJICTTUPOBAHUSI.

3. OC00EHHOCTH U OTINYHUTEILHBIE IMPU3HAKKW MAaTCPUAJIbHBIX, NACAJIbHbIX,

KOTHUTUBHBIX U COACPIKATCIIbHBIX MOJICIICH.

BJIOK 4 (2 gaca).

JlokmagsI:

1. CMBICITOBBIC U 3HAKOBBIE MOJICIIN: CYTh, COJIEPIKaHNEe, OCOOCHHOCTH U OTITUIHSL.
2. Marematnyeckoe MOJCITUPOBAHUE W €0 OCOOCHHOCTH.

3. Knaccuduxkamuss mMaTreMaTHUECKUX MOJENeH.

Kaxxmoe BeICTYIIIIEHHE TIPEICTABIISIET COOOM JIOTUUECKH 3aKOHYEHHBIN TEKCT, 3apaHee
MOATOTOBJICHHBINA B paMKax MPeJIOKEHHON MpernoaaBaTeneM nporpaMmbl. COBOKYITHOCTh
MPEJICTABICHHBIX TEKCTOB MIO3BOJIUT BCECTOPOHHE OCBETUTH IpobiieMy. B KoHIIe eKiun
MpernoaaBaTeNb MOIBOJAUT UTOTH CAMOCTOATEIHHOM PaboThl U BBICTYIICHUH CTYACHTOB,

JIOTIOJTHSISL UJTM YTOUHSIS MTPEJJIOKEHHYI0 HH(pOopMaluio, U GOpMyIHPYET OCHOBHBIE BHIBOIBI.

Jleknusi-koHdepennus Ha Temy « TunoBbie MaTeMaTH4YeCKHe CXeMbl U X IPUMEHEHH e
B MO/1eJIMPOBAHNH MPOLECCOB B TeXHOcdepe» MPOBOINUTCS KaK HayYHO-TIPAKTUYECKOE

3aHATHUE, C 3apaHee MOCTABICHHOM MPOOIeMON U CUCTEMO TOKJIAZ0B, IIIUTEIbHOCTHIO 5-10



MUHYT. JlaHHas HeKusA-KOH(PEpeHLUs BKIItoYaeT TpH OJ0Ka 3HAHWM, HalpaBJIEeHHBIX Ha

packpbITUE 3asBICHHON TeMbl. OOIIast MPOIOIKUTETHHOCTD JICKITHH 6 4acoB.

BJIOK 1 (2 gaca).

Jloknasbr:

1.  MaremaTnueckue cXxemMbl MOACIUPOBAHUS CUCTEM.

2. OcHOBHBIE MTOAXO/bI K TOCTPOCHUIO MATEMAaTHUECKUX MOJICIICH CHCTEM.
BJIOK 2 (2 yaca).

Jlokmnasbr:

1.  MonenupoBaHue poueccoB PyHKIMOHUPOBAHMS CUCTEM Ha 6a3e Q-cxem.

2. Mopnenupoanue npoueccoB GyHKIMOHUPOBAaHUS cucTeM Ha 0aze N-cxem.

3. MogenupoBanue nporeccoB (HyHKIIMOHUPOBAHUS CHCTEM Ha O6aze A-cxeMm.

BJIOK 3 (2 yaca).

JlokmagsI:
1. ['Hoceonornyeckrue U MHGOOPMAITMOHHBIE MOJIENH MIPH YIIPABIICHUH.
2. Mopenu B aJaliTUBHBIX CUCTEMAaX YIIPABIICHUS.

3. MO,Z[GJ'II/IpOBaHI/IC B CUCTEMax YIIPaBJICHUA B pCAJIbHOM Macirade BpPCMCHHU.

Kaxxgoe BeicTyIuieHHEe IpecTaBiIsieT co00 IOrnYecKy 3aKOHYEHHBIN TEKCT, 3apaHee
ITOATOTOBJICHHBIN B paMKax MPEAIOKEHHON MpernoaaBaTenemM nporpaMmsl. COBOKYITHOCTh
MPEJICTAaBICHHBIX TEKCTOB MO3BOJIUT BCECTOPOHHE OCBETUTH MpobiieMy. B KoHIIe nekiuu
Iperno/iaBaTesb MOABOAUT UTOTH CaMOCTOSATENIbHONM PabOThl U BBICTYIUICHUH CTY/IEHTOB,

JIOTIOJTHSS. MJTH YTOUHSS IIPEUIOKEHHYI0 HHPOPMALIUIO, U (POPMYITHPYET OCHOBHBIE BHIBOIBI.
IIPAKTHYECKAA YACTb

IIpakTnyeckoe 3ansaTue 1. MoaeaupoBanie M CHCTEMHBIIi aHAJIU3 NMPOUCLIECTBHIA ¢
NMOMOIIBIO fHarpaMMm TUIIA «JIEPEBO>», C HCIIOJB30BAHNEM METOJa aKTUBHOT'O 06yqu1/1$1
— ceMuHap-npecc-koHpepenmus. (_6 yac.)

3anstue 1.1 (2 gaca).



Bormpocs! 1u1st 00cyxieHust:

1.  OOmas npouenypa M u CA nporiecca mosiBIeHUs TEXHOT€HHOTO MPOUCIIECTBUS U
alPUOPHOH OIIEHKU COOTBETCTBYIOIIETO yIiepoa.
2.  Tloctpoenue «iaepeBa MPOUCIICCTBHSI.

3. Iloctpoenue «aepeBa COOBITHI.

3anstue 1.2 (2 gaca).

Bormpocs! 1u1st 00Ccyx1eHus:

1.  TIpoBepka aiecKBaTHOCTH MOJIEIIH UCCIICTyEMbIM OITACHBIM IPOIIECCaM.
2. AHaJn3 MoJIeNIeH THIIA «ICPEBOY.
3anstue 1.3 (2 gaca).

Bompocs! 1u1st 06cyxnenus:

1. KadgecTBeHHBIN aHaIN3 JuarpaMm TuIlia «ACPCBO».

2. KonnyecTBeHHBIN aHAIN3 JuarpaMm TUuiia «acpeBoi.

ITo kaxmoMy BoIpoCy IJIaHa CeMUHapa MpenoaBareiaeM Ha3HavyaeTcsl rpymna
oOyudaeMbIx (3-4 yenoBeka) B kauecTBe 3KcrepToB. OHU BCECTOPOHHE U3Y4alOT MPoOIeMy U
BBIJICIISIOT JOKJIAIUUKA JUIS U3JI0KEHMsI Te3UCOB 10 Hel. [locne mepBoro noknana
YYaCTHHUKH CEMHHApa 3aJ]al0T BOIIPOCHI, Ha KOTOPbIE OTBEYAIOT JOKJIAAUUK U IPYTUE YICHBI
HKCHEPTHOM rpynmbl. BOompocs! 1 OTBETHI COCTABISIOT LIEHTPAIbHYIO YacTh ceMuHapa. Ha
OCHOBE BOIIPOCOB M OTBETOB Pa3BEPTHIBACTCS TBOPUECKAS JUCKYCCHS, UTOT'H KOTOPOH
MOJIBOJIAT CHAYaja JOKJIAIIHUK, a 3aTEM MPEToaBaTellb. AHaJOTHYHBIM 00pa3oM
00CYXTal0TCs ¥ JPYTHE BOIIPOCH TIaHA CEMHUHAPCKOTO 3aHATHUS. B 3aKIIOYNTEIHHOM CIIOBE
IpernoJiaBaTesb MOABOAUT UTOTU OOCYX/IEHUS TEMBI, OLIEHUBAET PadOTy IKCIEPTHBIX TPYIIIL,

ONpCaACIIACT 3a1a4n CaMOCTOSTEIbHOM pa6OTLI.

IIpakTnyeckoe 3ansaTue 2. MoaeJnpoBaHue Mpoiecca BLICBOOOKIEHHUS U
HeyINpaBJisieMOI'0 PACIPOCTPAHEHHs JHEPTUH M BPEHOI'0 BelleCTBAa, C UCIIOJIb30BaHUEM

METOJIa aKTUBHOTO OOyUeHHsI — ceMHUHap-nipecc-KoH(epenuus. (4_4daca)

3anstue 2.1 (2 gaca).

Bonpocs! 11st 06cyxaeHus:



1. Vwuér ocobeHHOCTEH TIpoliecca BHICBOOOK/ICHUS YHEPTHH.
2. VY4ér ocobeHHoCcTel npoliecca pacipoCcTpaHEHUs

SHEPrUHu.

3anstue 2.2 (2 gaca).

Bompocs! 1u1st 06cyxnenns:

1.  IlporHo3upoBaHH€ 30H HEYIPABISIEMOI0 PaCPOCTPAHEHHUSI IOTOKOB SHEPTHUI.
2.  IIporHo3upoBaHHe 30H HEYIPABISIEMOTO PACIPOCTPAHEHHSI IIOTOKOB BPEIHOTO
BELIECTBA.

3. IlporHo3mpoBaHue mMoiel KOHIEHTPAINI BPEIHBIX BEIIECTB, B TPAHUILIAX 00BEKTa

YIpaBJICHUA.

ITo xaxxnOoMy BOIIPOCY IJIaHA CEMHHApA MPEToiaBaTeleM Ha3HayaeTcs TpyIa
oOyuyaeMbIx (3-4 dyenoBeka) B KauecTBe SKcnepToB. OHM BCECTOPOHHE U3Y4alOT poOIeMy 1
BBIJICTISIOT JOKJIAUUKA JUIsl M3JI0KeHUs Te3ucoB 110 Hel. [Toce mepBoro noknana
YYaCTHHKH CEMHHApa 3aJ1af0T BOIIPOCHI, HA KOTOPHIE OTBEYAIOT JOKJIATYHK U IPYTHE YWICHBI
DKCIIEPTHOM IpynIbl. BOPOCH! M OTBETHI COCTABIAIOT LIEHTPAJIBHYIO 4acTh ceMuHapa. Ha
OCHOBE BOTIPOCOB M OTBETOB Pa3BEPTHIBACTCSI TBOPUECKAS IUCKYCCHUSI, HTOTH KOTOPOM
MOJBOJIAT CHavaja JOKJIAAUHUK, a 3aTeM MpernoaaBareslb. AHAJIOTHUYHBIM 00pa3oM
00CYX/1al0TCs M JPYTUe BOIIPOCHI IJIaHA CEMUHAPCKOTO 3aHATHS. B 3aKkitounTenbHOM cloBe
npernoaaBaTesb MOJBOAUT UTOTH OOCYXKACHUS TEMBI, OLIECHUBAET pabOTy IKCIEPTHHIX IPYIL,

OTIpeIeTIsieT 3a/]a4l CAaMOCTOSATEILHON paOOTHI.

3anstue 3. MoaenpoBaHue npouecca TpaHcpopMaluM M pa3pylINTeILHOIo
BO3/1€iiCTBHSI AaBapUIiHO-0NACHBIX BelecTB (6_4acoB).

Bormpocs! 1u1st 00y ieHust:

1. VYuér 0coOEHHOCTH CUCTEMHOTO aHallM3a U MOJICIIMPOBAHHUS IIPOLIECCOB
TpaHc(opMaluy MOTOKOB SHEPTHU M BPEJHOTO BEIIECTBA.

2. CucTeMHbII aHATTM3 U MOJICIIMPOBAHKE TPOIECCa Pa3pyIIUTEILHOTO BO3ICHCTBHS
aBapHUITHO-OMACHBIX BEIIECTB.

3. OcobeHHOCTH MPOTHO3a MOCIECACTBHI BPEIHOTO BO3ACHCTBUS HA JTIOJICKUE U

IPUPOJIHBIE PECYPCHI.



[To xaxxoMy BompocCy IJIaHa CeMUHapa MpernojaBaTesieM Ha3HavyaeTcs rpymna

oOyyaeMbIx (3-4 yenoBeka) B kauecTBe FKcnepToB. OHM BCECTOPOHHE U3Y4al0T IpodIeMy U

BBIJICIISIOT AOKJIAUMKA JIJIs U3J10KEHUS Te3UCOoB 110 Hel. [locie nepBoro goknana

Y4aCTHHUKH CEMUHApa 3aar0T BOIIPOCHI, HA KOTOPBIC OTBCYAOT AOKJIAAYMUK U APYTHUE YIICHBI

BKCHepTHOﬁ I'pyHaIIbI. BOHpOCBI M OTBCTBI COCTABJIAIOT LICHTPAJIbHYIO 4aCTh CEMHUHApPaA. Ha

OCHOBE BOIIPOCOB U OTBETOB Pa3BEPTHIBAETCS TBOPUECKAs TUCKYCCHS, UTOTH KOTOPOU

noABOAAT CHAYaJIa JOKJIaAYUK, a 3aTCM IIPCIOJaBaTCIIb. AHaJIOrMYHBIM 06pa30M

060y>K,Z[aIOTC$I N IPYruc BOIIPOCHI IIaHa CEMHUHAPCKOI'0 3aHATH. B 3akmr04nTEIEHOM CIIOBE

npenoaaBarcyib IOABOAUT UTOI'H 06CY)KI[CHI/I$I TEMBbI, OICHHUBACT pa60Ty OKCIICPTHBIX I'PYIIII,

oIpezeNnseT 3aa4un CaMOCTOSITENIbHOM paObOTHI.

Bomnpocs 1j11 3a4era:

. Cucremusbii ananus. [lonsitue, onpenenenue, coepkaHue.

. OTIUYHUTEIbHBIE OCOOCHHOCTH CHCTEMHOIO aHajlu3a M 00J1acTh €ro

IMPUMCHCHHA.

3. @moco(CcKuii acmeKT CUCTEMHOTO aHAIH3a.

9.

. MeTomoornueckuii aclieKT CUCTEMHOT'O aHaJIn3a.

. CBoiicTBa O0OOBEKTOB, OOYCIABIMBAIOIIME B ULEIAX YIPABICHHS

MNPUMCHCHUEC CHUCTCMHOI'O aHallu3da: YHHUKAJIBHOCTb, OTCYTCTBUC

dbopmannzyeMon el CyIIeCTBOBAHUSI.

. CBoiicTBa O00BEKTOB, OOyCIaBIMBAIOIIME B LEISAX YIOPABICHUS

IMPUMCHCHHUC CHCTCMHOI'O aHalln3a: OTCYTCTBUC OIITUMAJIbBHOCTH,

JAUMHAMHU4YHOCTB.

. CBoiicTBa O00BEKTOB, OOYyCIABIMBAIONIME B LEIAX YIPABICHUS

INPUMCHCHHNC CHUCTCMHOI'O aHaJIM3a: HCIIOJHOTA OIIMCAaHHA, HAJIWMYHC

CBOOO/IBI BOJIH.

. YKaXuTe CBS3M MEXIy CHUCTEMHOM HWHXXEHEpUEH, CHUCTEMHBIM

adHaJIN30M N CUCTCMHBIM CUHTC30M.

Kak cooTHOCSTCS MEX 1y COO0M CUCTEMHBIN aHAU3 U MOJIeTMpOBaHue?

10.[lepeuniciiute OCHOBHBIE CIIOCOOBI TIOMCKAa ONTHMAIBHBIX |

palOHAJIBHBIX pemeHHﬁ, peaIn3yromux CHUCTEMHBIN CUHTE3.



11.YT0 Takoe 3BPUCTHKA, U KAKOBO €€ MECTO B CUCTEMHOM CUHTE3€?

12.B 9em COCTOUT OTJIMUHE MEXKAY IBPUCTHUYCCKUMHU, TEAYKTUBHBIMHU H
UHAYKTUBHBIMU PEIICHUSIMU?

13.Yto o3Havaer “ruOkas CHCTEMHAs METOJOJIOTHS W KaKoBa €€ CBS3h C
U3BECTHOM dbopmynoit MO3HAHUS u npeoOpa3zoBaHus
JEUCTBUTEIBLHOCTH?

14.Yt0 Takoe MO/EINIb U KaKOBO MpPEIHA3HAYCHUE MOJICTUPOBAHMUS?

15.Vkaxxute riaBHbIe BUJIBI MOJIETIEH U METOJIOB MOJIETTUPOBAHMUS.

16.Ha3zoBuTe OTIMUMTEIBHBIC MPU3HAKKH MATCPUATBHBIX W HICATBHBIX
MOJICJIEH.

17.B yeM oTiinuue Mexay KOTHUTUBHOM U COJEPKATEILHON MOIeIsIMuU?

18.Yem oTiIMYarOTCS MEXTY COOO# CMBICIIOBBIC M 3HAKOBBIE MOJICITH?

19.KakoBa 1enp JECKPUNTUBHOTO, HOPMATHBHOTO W CUTYaI[MOHHOIO
MOJIETTUPOBAHUS?

20.Kakoe MoenmpoBaHue Ha3bIBACTCA MaTEMaTHIECKUM?

21.11o xakuM mpHU3HAKaM KIaCCU(PUIIUPYIOTCS MaTEMaTHYECKUE MOAEIIN?

22.B 4eM cOCTOWT OCHOBHAS IIEHHOCTh AHATUTUYECKUX MOJIEIIeH?

23.Ilepeuncnure TPUUMHBI U CHOCOOBI ONMHMCAHMS HEOMPEETCHHOCTH
MOJENEN.

24 Korna HEO0XO0IUMO MIPUMEHATH METOEI MPUOIMHKEHHOTO
MOJICTTUPOBAHUSA?

25.KT0 yuactByer B pa3paboTKe cojiepKaTesIbHON OCTAHOBKH 33/1a4u?

26.Ha ocHoBanuu xakoi uHpopmanuu GopMyIHpyeTcss KOHUENTyalIbHAs
(ceMaHTHYECKasT) MOJICTb 00bEKTAa-OpUTHHAIA?

27 .Kakue QyHKIMM BBIMOIHSAET NOCTAHOBILMK 3a1a4n?

28.Kakas u3 mOCTaHOBOK 3amad (cojepskareibHasi, KOHIETTyaJlbHasl,
MaTeMaThyecKkasi) sBisieTcsi Hanbosee popMamTu30BaHHON ?

29.MonenupoBaHue KakuxX OOBEKTOB 4Yalle BCEro  IMPOBOJIUTCS

HpI/I6J'II/I)KeHHLIMI/I MCTOJaMH — YHNCJICHHBIMHU HJIN I/IMI/ITaHI/IOHHBIMI/I?



30.HazoBuTre OCHOBHBIE TMOTPEIIHOCTH MNPUOIMKEHHBIX  METOJOB
MOJIETTUPOBAHUSI.

31.Vkaxure IJIaBHbBIE CIOCOOBI IPOBEPKHU KOPPEKTHOCTHU
MAaTEMATUYECKUX MOJEIEH.

32.Kakue 3a1auu pemaroTcs B X0/1¢ KOJIMYECTBEHHOTO aHaJIh3a MOJIETN?

33.Texnonoruueckas cxema cucreMHoro mojenupoBanus (TCCM).

34.0Ocunosnas nenouka TCCM.

35.0cHOBHBIE po0IeMbl MOJIEJTUPOBAHUSI: MaTeMaTU4YEeCKUe,
MIPOTrpaMMHBIC, TEXHOJIOTHYECKHE.

36.ComepxaHue W Ha3HA4YCHHE OJIOKa “‘Teopuss MaTEeMaTHYECKOTO
mojenupoBanusa” TCCM.

37.Conepxanue W Ha3HAdeHUE OJIOKa «mIpeoOpa3oBaHue MoOJAEIeH U
MozenupoBaHue anroputMor» TCCM.

38.Maremartuueckasi TOJJIEp)KKa MPOIECCa MOJEITUPOBAHUS: Y3JIOBbIE
3aJ1a4l MOJICTTUPOBAHUSI.

39.MaremaTtrueckie METOIbI MPOBEPKHU aJIEKBATHOCTH MOJICIIH.

40.CnoXHBIE  CHCTEMBI:  TIOHATHE,  XapaKTepHbIE  OCOOCHHOCTH
(YHUKaAJIBHOCTD; cllabasi CTPYKTYPUPOBAHHOCTB ).

41.CnoxXHblE  CHCTEMBI:  OCOOEHHOCTHM  (COCTaBHOM  Xapakrep;
Pa3HOPOJAHOCTH MOACUCTEM U DIIEMEHTOB).

42.CH0XHBIE CHUCTEMBI: XapaKTEepHbIE OCOOCHHOCTH (CIy4allHOCTh U
HEOIPENCNCHHOCTh  JCHCTBYIONMX B cHCTeMe  (DaKTOpOB;
MHOTOKPUTEPHAIBHOCTh ~ OILIEHOK, TMPOTEKAIONIMX B  CHCTEME
MIPOLIECCOB; OOJIbIIAs Pa3MEPHOCTh CUCTEMBI).

43.Mojenu 3IEMEHTOB CIOKHBIX CUCTEM: BHEILIHUE; BHYTPEHHUE.

44, TexHonorusi TOCTPOCHUSI KOHIENTYAIbHBIX MOJIETICH  CIIOMKHBIX
CUCTEM: OCHOBHBIE JTaIlbl.

45.TTIKM CC: stan :conepKaTeslbHOE OMMUCAHUE CUCTEMBDY.

46.TIIKM CC: «mpobnemMHasi cuTyalus» u «mpooiaemMay (TOHATHU).

47. TTIKM CC: atan «u3yueHue npoOIeMHON CUTYaITUN.



48.TIIKM CC: oram  «cocTaBieHHE (PYHKIIMOHAJIBHOM  CXEMBI
B3aUMOJIEHCTBUSI OCHOBHBIX MPOLECCOB, MPOTEKAIOIINX B CUCTEME ».

49. TTIKM CC: atan «onpeaesieHiue TPaHuI] CUCTEMBI.

S50.TIIKM  CC: »srtan  «ompeAeleHHE  CTENeHU  MOAPOOHOCTH
IPEICTAaBIICHUS SJIEMEHTOBY.

51.TIIKM CC: stan «(popmMupoBaHre KOHIIENTYaIbHON MOJIETINY.

52.TITIKM CC: stan «uH(QOpMAIIMOHHOE 00ecTIeueHIEe MOCIIN.

53.B 4éM cOCTOUT OCHOBHOE MPOTUBOPEUNE COBPEMEHHOCTH?

54.I'nobanbHbIe  HKOJOTMYECKHE TPOOJEMBI M COOTBETCTBYIOLIUE
WHJUKATOPBHI.

55.B uéM cocTouT CynrHOCTh MpOOIEMbl aBapUMHOCTH M TpaBMaTU3Ma B
texHochepe?

56.Yto mpexacraBnser coOOW NpUYMHHAST LENb  TEXHOTEHHOTO
MIPOUCIIECCTBHUS?

S57.Ha xakue TuUlBl CcIeAyeT JOENUTh BCE MPEANOCBUIKA K TaKUM
POUCIIECTBUAM?

58.Uro  mpexacraBiser  coOOM  SHEPrOPHTPONMHHAS  KOHICTIIIHS
OmnacHocCTen?

59.IlpuBenute JOBOIBI B TOJB3Y MPAaBOMEPHOCTH IHEPTOIHTPOMUHHOMN
KOHLICTILINH.

60.Kakoe coxmepkaHue Bbl BKJIAJBIBAETE B TEPMUH «HEXKEIATEIbHBIN
BBIOPOC DHEPTUU»?

61.Kakyro »sHepruto cieayer cuuTaTh OINACHOM B CIIOBOCOYETAHUU
«3HEprus, HAKOIUIEHHAs TEJIOM 4YEJIOBEKa» — KUHETHYECKYIO,
NOTEHIMAIbHYIO, TEIJIOBYIO U MOYEMY?

62.Kakue Haumbonee oO0mmMe Kiacchl OOBEKTUBHO CYIIECTBYIOLIUX

OITACHOCTEN BaM U3BECTHBI?

Bomnpocs! Ajis1 3k3amMeHa:

1. Cucremusblii ananus. [loHsitue, onpeaeneHue, CoiepraHue.



2. OTnuuuTenbHble 0OCOOCHHOCTH CHCTEMHOTO aHaiau3a W 00JacTh ero
MIPUMEHEHUS.

3. ®unocodckuit aCeKT CUCTEMHOTO aHAIH3a.

4. MeTo100TUYECKUI aCIIeKT CUCTEMHOTO aHaIu3a.

5. CpoiicTBa O00BEKTOB, OOYyCIIaBIMBAIOUIME B LENAX  YIpaBICHUS
OpPUMEHEHUE CHUCTEMHOTO aHalM3a: YHUKaJIbHOCTh; OTCYTCTBHUE
dbopmManr3yeMo 1en CyIeCTBOBAHUS.

6. CBoiicTBa OOBEKTOB, OOYCHaBIMBAIONIME B UEIAX YIPABICHUS
MPUMEHEHUE CHUCTEMHOTO aHajliu3a: OTCYTCTBHE OINTHUMAJIbHOCTH;
JTUHAMUAYIHOCTb.

7. CBoiicTBa OOBEKTOB, OOYCINABIMBAIONIME B NEIAX YIPABICHUS
MIPUMEHEHUE CHCTEMHOIO aHaju3a: HEMOJHOTA OINUCAHUS; HAJIU4He
CBOOO/IBI BOJIH.

8. Ykaxxute CBSI3M MEXKIYy CHUCTEMHOM WH)XXEHEepUeW, CHUCTEMHBIM
aHaJIM30M U CUCTEMHBIM CUHTE30M.

9. Kak cooTHoCsTCS MEXK Ty COOOM CUCTEMHBIN aHAIIU3 U MOJIEIHpPOBaHue?

10.Ilepeuniciiute OCHOBHBIE  CIOCOOBI  TIOMCKAa ONTHMAIBHBIX |
paIlMOHAIBHBIX PEUICHUH, PEATU3YIONIIUX CUCTEMHBIN CUHTE3.

11.Yt1o Takoe 3BPUCTHUKA, K KAKOBO €€ MECTO B CHCTEMHOM CHHTE3€e?

12.B 9emM COCTOUT OTJIMUME MEXKAY IBPHUCTHUYCCKUMHU, TEAYKTUBHBIMHU H
WHAYKTUBHBIMU PEIICHUSIMU?

13.YT1o o3HayaeTr “ruOKasg CUCTEMHAsI METOMOJOTHS U KaKOBa €€ CBA3b C
W3BECTHOMN dhopmyon TTO3HAHUS u npeoOpa3oBaHUs
NEUCTBUTEIBLHOCTHU?

14.Yt0 Takoe MO/eNIb U KAKOBO MPEIHA3HAUYECHUE MOJICTUPOBAHUS?

15.Ykaxxute ri1aBHbIC BUJIBI MOJICTIEH 1 METOJIOB MOJICTTUPOBAHHS.

16.Ha3zoBuTe OTIMUMTEIBHBIC MPU3HAKKH MAaTEPUATBHBIX W HJICATbHBIX
MOJICIeH.
17.B yeM oTiinuue MeXay KOTHUTUBHOM U COAEP/KATETBbHON MOIeasIMuU?

18.Yem oTiMUarOTCA MEXTYy COOOM CMBICIIOBBIE U 3HAKOBBIE MOJIEITH ?



19.KakoBa 1enp JECKPUNITUBHOTO, HOPMATHBHOTO W CHUTYaI[MOHHOTO
MOJEJIUPOBAHUSA?

20.Kakoe mozienupoBaHye Ha3bIBAETCS MAaTEMATUYECKUM?

21.TTo xakuM TpU3HAKAM KIacCU(PUIHUPYIOTCS MaTeMaTUYECKIEe MOACITHU?

22.B 4yeM cOCTOUT OCHOBHAS IIEHHOCTh aHAIUTUYECKUX MOJIENICH?

23.[lepeuncnure TPUYMHBI U CHOCOOBI OMHMCAHUS HEONPENEICHHOCTH
MOJENEN.

24.Korga  HEeoOXOoIuMO IIPUMECHSITh METO/IbI PUOIMKEHHOTO
MOJEIUPOBAHUA?

25.KT0 ygacTByeT B pa3paboTKe COAepKATEIBHON MOCTAHOBKY 3a/1a4n?

26.Ha ocHoBanuu xakoi uHpopmauu GopMyIHpyeTcsi KOHIETTyalbHas
(ceMaHTHUECKas) MOJIETb OObEKTAa-OpUTHHANA?

27.Kakue QyHKIIMM BBIMOIHSAET TOCTAHOBIIUK 3a1a4n?

28.Kakas u3 mOCTaHOBOK 3anad (cojepskaTeibHasi, KOHIENTyallbHasl,
MareMaTudeckas) siBjisieTcsi Haubosiee popMan30BaHHON?

29.MojnenupoBaHue Kakux OOBEKTOB 4Yallleé BCErO  IMPOBOJIUTCS
MPUOJIMYKEHHBIMU METOIAMH — YHCIICHHBIMHU WJIM KMUTAITIOHHBIMU?

30.HazoBuTe OCHOBHBIC TMOTPENTHOCTH TMPUOIMKEHHBIX  METOJI0B
MOJICTTUPOBAHMUS.

31.VkaxuTte TJIaBHBIE CHOCOOBI MIPOBEPKH KOPPEKTHOCTH
MAaTeMaTH4YECKUX MOJEIIEH.

32.Kakue 3a1aun pemaroTcsl B X0/1€ KOJIMYECTBEHHOTO aHaIn3a MOJIeu?

33.Texnonoruueckas cxema cucreMHoro moaenupoBanus (TCCM).

34.0cuosnas nenouka TCCM.

35.0OcHOBHBIE npoOseMbl MOJIEJTUPOBAHUSL: MaTeMaTU4YEeCKUe,
MIpOTrpaMMHBIE, TEXHOJIOTHYECKHE.

36.ConepxaHue W Ha3HaueHUWE OJIOKA «TEOpUs MaTEeMaTHYECKOTO
mozaenupoBanus» TCCM.

37.Conepxanue MW Ha3HayeHHe Oyoka «mpeoOpa3oBaHUE MoOeNed H

Mo ienrpoBanue anroputMon» TCCM.



38.MatemaTnueckas MONJEP)KKA Mpolecca MOICIMPOBAHUA: Y3JIOBbIE
3aJ1a4l MOJICTTUPOBAHUSI.

39.MaremaTtrueckre METO/Ibl MPOBEPKHU aJEKBATHOCTH MOJICIIH.

40.CnoxHbple  CHUCTEMBI:  TOHSTHE,  XapaKTepHbIE  OCOOCHHOCTH
(YHHKaJIbHOCTB; ci1abasi CTPYKTYpPUPOBAHHOCTD ).

41.CrnoxHbIE  CHUCTEMBI:  OCOOEHHOCTH  (COCTaBHOM  XapakTep;
Pa3HOPOJAHOCTH MOJCUCTEM U JIEMEHTOB).

42.CroxHBIE CHCTEMBI: XapaKTepHble OCOOCHHOCTH (CIy4alHOCTh H
HEOMPEACNEHHOCTh  JCHCTBYIOUX B cHCTeMe  (DaKTOpOB;
MHOTOKPUTEPUAIBHOCTh  OILICHOK,  MPOTEKAIOMUX B  CHUCTEME
IPOLIECCOB; 0OJIbIIAst pa3MEPHOCTh CUCTEMBI).

43.Mopenu 3IeMEHTOB CJIOXKHBIX CUCTEM: BHEUTHUE; BHYTPCHHHUE.

44 TexHOJOTHsl TOCTPOEHUS KOHILIENTYaJbHBIX MOJENEH  CIOXKHBIX
CUCTEM: OCHOBHBIE 3Tallbl.

45. TTIKM CC: atan «coaepkateyibHOE ONUCAHUE CUCTEMbD».

46.TTIKM CC: «mpobiieMHasi CUTyalush» U «mpodsieMay (TIOHATHS).

47. TTIIKM CC: stan «u3yueHue npoO0IeMHON CUTYaITUN.

48.TTIKM  CC: osran»‘‘cocraBieHre  (QPyHKIIMOHAIBHOW  CXEMBbI
B3aUMOJEMCTBUSI OCHOBHBIX ITPOLIECCOB, MPOTEKAIOIIUX B CUCTEME.

49.TTIKM CC: stan «omnpeaeneHne rpaHnll CUCTEMBD).

S50.TIIKM  CC: »stan  «ompenelieHHE  CTENEHW  MOAPOOHOCTH
NPECTaBICHUS SJIEMEHTOB.

51.TIIKM CC: stan «popmMupoBaHre KOHIIENTYaIbHON MOJIETINY.

52.TITKM CC: stan «uH(pOpMaITMOHHOE 00ECTICUCHUE MOIEITI.

53.B 4éM cOCTOUT OCHOBHOE MPOTUBOPEUNE COBPEMEHHOCTH?

54.I'mobGanbHBIE  DKOJOTHYECKHE TPOOJIEMBI M COOTBETCTBYIOIIUE
WHUKATOPBHI.

55.B 4éM cocTOUT CYIIHOCTh MPOOJIEMbl aBAPUHHOCTH M TpaBMaTU3Ma B

TexHochepe?



56.Yto mpexactaBnseT coOOW MOpUYMHHAST ~ LEMb  TEXHOTEHHOTO
MIPOMCILIECTBHS?

S57.Ha xakue Tumbl cleAyeT HOeNUTh BCE MPEANOCHUIKA K TaKuUM
MIPOUCILIECTBUSIM?

58.Uto  mpencraBisier  coOOM  AHEPrO’HTPONUNHAS  KOHIICTIIUS
OMacHOCTEN?

59.1lpuBeante AOBOABI B MOJB3Yy MPABOMEPHOCTH SHEPrOIHTPONUNHON
KOHIIETIIUH.

60.Kakoe comepxaHue BBl BKJIQABIBACTE B TEPMHUH «HEXKEIIATCIHHBIN
BBIOPOC SHEPTUN»?

61.Kakyto »sHepruto cieayeT CcYUTaTh OMNACHOM B CJIOBOCOYETAHHH
(QHEpTHs, HaKOIUICHHAs TEJIOM 4YeJIOBEKa» — KHHETHYECKYIO,
MOTEHIMAIbHYIO, TEIJIOBYIO U MIOYeMY?

62.Kakue Hanbosnee oOmMe KIacChl OOBEKTUBHO CYIIECTBYIOIIUX
ONIaCHOCTEN BaM U3BECTHBI?

63.Uto sBnsercs OOBEKTOM W TPEIMETOM CHUCTEMHOTO aHalu3a M
MOJIETTUPOBAHUS OMACHBIX MPOIECCOB B TeXHOChepe?

64./laliTe onpenienieHre KaTeropuu «0e30MacHOCThY.

65.[lepeuncnure NPUHLUIBI, PYKOBOJCTBYSICh KOTOPHIMH  MOKHO
n30eKaTh TEXHOTEHHBIX MMPOUCIIICCTBHM.

66.YUto  sBISIETCS ~ OCHOBHBIMH  METOJaMH  HUCCJEJOBAHUS |
COBEPILIEHCTBOBAHMS 0€30MACHOCTH TEXHOChEpHI?

67.Kakne stambl ¥ 3ama4dl MOYKHO BBIICIIUTH B IPOTPAMMHO-IICIICBOM
IJIAHUPOBAHWM W YIPABICHUU  TPOIECCOM  OOECTICUCHHS
06e3omacHOCTH?

68.Uto Takoe ‘‘cucrema obOecrneueHus 0e€30MacHOCTH M YTO B HeEE
BXOIUT?

69.Chopmynupyiite OCHOBHBIE TPeOOBaHHMS K MMOKA3aTeNIsIM 0€30MaCHOCTH

U Ka4CCTBa COOTBeTCTBYIOHleﬁ CHCTCMBEI.



70.Ilepeuncnure  WU3BECTHBIE BaM  KOJMWYECTBEHHBIE  IOKA3aTEIH
0€301MacHOCTH.

7/1.Ilepeuniciniute  OCHOBHBIE  JTalbl  CUCTEMHOTO  HCCJIEIOBAHMUS
TEXHOCHEPHI.

7/2.B uém 3akiodaercs MpeaHa3HAYCHUE SMIIUPUYECKOTO CUCTEMHOTO
aHanuza?

73.KakoBa 11e11p Mpo0IeMHO-OPUEHTUPOBAHHOTO OMUCAHHS O0BEKTa WU
LEJIN UCCIIeOBaHUs?

/4. YKaxxuTe OCHOBHBIE 3aJlauH, PEIIaeMbI€ B IMPOIECCE TEOPETHUUECKOIO
CUCTEMHOT'0 aHaJIM3a U CUCTEMHOTO CUHTE3a.

75.Packpoiite 3HaueHHe TepMHUHA “‘DopMalu3aius’ U YKaKUTe €€ CBS3b C
MOJEIIUPOBAHUEM.

76.Kakue moienu u METoJbl MOJAEIUPOBaHUS Oojee MpPeAnOYTUTEIbHbBI
JUISL CHCTEMHOTO UCCIIEIOBaHMS OMACHBIX MPOILIECCOB B TEXHOCHEpe?

77 Ilepeuncnure HEOOCTaTKU, NOPOXKAAEMbIE HEYIayHO BBIOPAHHOM
CTPYKTYPOU MOJIEIIH.

78.B 4ém 3aKiII09aroTCsl OCHOBHBIC JOCTOMHCTBA AHArpaMM BIIASHUSA?

79.B uéM COCTOMT OCHOBHOE OTJIMYME JUarpamMmbl TUIA JEPEBO OT
rpada?

80.Yem oTamuaeTcss TOJOBHOE COOBITHE OT IICHTPAIBHOTO COOBITHS
JarpaMMBbl THIIA JIEPEBO?

81.HazoBuTe THUNBI CceTel JETEPMUHUCTCKOM M  CTOXaCTUYECKOMN
CTPYKTYPBHI.

82.B uém cocTouT wupes, TMOJIOKEHHass B OCHOBY BBIBOJa W3 Tpada
aHAJIMTUYECKON MOJIEIHN?

83.UTo 0o3HayaeT MOHATHE «CTPYKTypHas cxema Oe30MacHOCTU» U THe
OHO HCITIOJIb3YETCS?

84.Kakue BBIBOABI MOTYT OBITh CHEJIaHbl C TMOMOIIBIO KaueCTBEHHOTO

aHajM3a MoJieNiel, OCHOBaHHBIX Ha rpade?



85.VkaxuTe WCXOMHBIE JaHHBIE U T[IOKa3aTeHW, WCIOJIb3yeMbIe B
METOJHMKE AamnpUOPHOW OICHKHM O€30MacHOCTH pa3padaThIBaeMbIX
IPOU3BOICTBEHHBIX IIPOLIECCOB.

86.Uto mact wacTM4yHas aBTOMATH3AlMs KOJMYECTBEHHOTO aHAIM3a
npoliecca MOACIUPOBAHUS C TOMOIIBIO rpadoB?

87.B u€M cocTosT mpeumyllecTBa CeTeld CTOXAaCTHYECKOW CTPYKTYpBI
tuna GERT B cpaBHEeHUU ¢ Ipyrumu quarpaMMamMu BIHSTHUS?

88.Kakune wucxoanbie AaHHBIE TpeOyHOTCS JUISL  aHAJUTHYECKOTO
MOJEJIUPOBAHUS C TEXHOC(EPHBIX MPOLIECCOB € MTOMOILBIO CETEH?

89.Kakue mapameTpsl OMACHOTO TEXHOC(HEPHOIro Mporecca MOTYT ObITh
HalJeHbl B pE3yJbTaTe€ €ro AaHAJIUTUYECKOTO MOJEIUPOBAHUS C
nomoinbio cett GERT?

90.Ha yém ocHoBaHa ujes JIOTMKO-JIMHIBUCTUYECKOTO MOJIECITUPOBAHUS
aBapUNWHOCTH U TPAaBMAaTHU3Ma B YEJIOBEKO-MAIIIMHHBIX CUCTEMAaX?

91.Kakme o9rTambl aJIropuT™Ma JEATECILHOCTH  YeJIoOBEKa-orepaTopa
COCTaBJISIFOT OCHOBY COOTBETCTBYIOLIEH CEMaHTUYECKOW MOIETn?

92.Yto ciaemyeT NOHMMATh O]l TEPMUHOM «aJanTarlusy, U Kakue €€ BUIIbI
YUUTHIBAIOTCS B CEMAHTUYECKON MoIenn?

93.1lpuBenure JIOBOJIBI, MOJTBEPXKAAIOIIINE MIPaBOMEPHOCTh
MMHTAIIMOHHOTO TIOAXOJa K MOJACIMPOBAHUIO aBAPUHHOCTH W
TpaBMaTu3ma.

94.Vkaxute CBSI3b MEXIy JIMHTBUCTHUYECKUMH, OaVIbHBIMH U
JTUCKPETHBIMH KOJMYECTBCHHBIMHA OICHKAMH YHHBEPCAIBHOW IITKAJIBI
KauecTBa.

95.B u4émM  COCTOMT  CYHIHOCTh  MEXaHM3Ma  HMMHUTAIUOHHOTO
MO/JICIUPOBAHUS?

96.[1epeuncnure cocTaB 3aaad, PEIIa€MbIX METOJIOM HMHUTAIMOHHOTO
MOJICITUPOBAHUS TIPOUCIIIECTBUI B YEIIOBEKO-MAIIMHHON CUCTEME.

97.Y1t0 CIyXUT OCHOBHBIMH WCXOAHBIMH JaHHBIMH W PE3yJIbTaTaMH

COOTBCTCTBYIOIIIMX MAalIMHHBIX BKCHepI/IMGHTOB?



98.Kakue aprymMeHTBI MOTYT OBITh WCIOJB30BAaHBI JJISI TOJATBEPIKICHHUS
aJICKBaTHOCTH UMHUTAITMOHHOW MOJIEIH?

99.Kakue 0COOCHHOCTH XapaKTepHbI IS KOJUYSCTBEHHOTO aHalln3a
cereit [lerpu?

100. Ilepeuncnure dakTopbl, Haubojee dYacTO MPHUBOIAIINE K
MOSIBJICHUIO TEXHOTEHHOTO yIllepOa OT MPOUCIIECTBUHN B TeXHOChEPE.

101. Ha xakue »sTambl 1eecooO0pa3HO JEKOMIIO3UPOBATH MPOIIECC
MPUYMHEHHUS yIiepOa OT TEXHOT'C€HHBIX MPOUCIISCTBUMN?

102. Bcerpa nu nienecoo0pa3Ho JEKOMIIO3UPOBATh HA ATAMbl MPOIECC
NPUYMHCHHUS  yIiepOa aBapuUilHO  BBICBOOOIWBIIMMCS — ITOTOKOM
SHEpPrum?

103. OTBeT Ha KakWe BOIPOCHI JOJDKEH OBITh HAWJCH B PE3yJIbTare
U3YYEHHUsS]  MpoIlecca aBapUHOTO BBICBOOOXKIEHHUS JHEprosaraca,
HAKOIUJIEHHOTO B 00BEKTaX TeXHOChephI?

104. B dgem 3akimrodyaeTcsd KOHEYHAS IICJIb CUCTEMHOTO HCCJICIOBAHUS
mpoliecca  pacrpoCcTpaHEHUs aBapUUHBIX BHIOPOCOB?

105. KakoBa KkoHeyHas 1EiIb CHCTEMHOIO MCCIIEHOBAaHHUSA JTala
BO3MOXXHOM  TpaHchopMallud aBapUWHO-OMACHOTO  XHUMHYECKOTO
BellecTna’?

106. Uem (kakumu  (akTopamMu) ONPEACISIIOTCS — MOCIEACTBUS
BO3/IEHCTBUS MPOAYKTOB aBapUIHOTO BHIOPOCA HA KUBBIE M HEKHUBBIC
00BEKTHI?

107. Ha xakue Buawl 1e1ecoo0pa3HO JIEKOMIIO3UPOBATh yIIEpO,
CBS3aHHBI ¢ pa3pymuTeNbHBIM  3((PEKTOM  TEXHOTEHHBIX
IPOUCIIECTBUAN?

108. [lepeunciure Tpynmbsl Monened, HaubOoyiee TPUTOAHBIX IS
CHUCTEMHOTO MCCJIeIOBAHUS MpoIiecca MPUINHEHUs yiepoa.

109. VYkaxute ciabble UM CHIbHBIE CTOPOHBI METOJA YHCICHHOTO
MOJCIUPOBAaHUS W  OOYCJIOBJIEHHYIO  3TUM  OOJacTh  €ro

MMPpCAINIOYTUTCIIBbHOTI'O NCIIOJIb30BAHMS.



110. B 4em cocTouT mMzaest MOCTPOECHMSI MHTErPAIBHBIX MOJEIEN U C
9YeM CBSI3aHbl OCOOCGHHOCTH WX TMPAKTUYECKOTO MPUMEHEHUS s
IPOrHO3UPOBaHU yiepoa?

111. Ha d4em ocHOBama wuaes  Qopmanmsanuu  mporecca
POTHO3UPOBAHUS TEXHOTCHHOTO YyIiepOa, MOJIO)KEHHass B OCHOBY
COOTBETCTBYIOIIEH 0000IIEHHON METOUKN?

112. B uwem 3akioyaercss NpUHIMIIAAIBHAS TPYAHOCTh MPOTHO3a
TEXHOTEHHOTO yIlepba M KakoW BKJIAJl 3Ta CJIOXHOCTh MPUBHOCUT B
BBIOOP COOTBETCTBYIOLIUX MOJAEJICH U METOI0B?

113. Kakumu ciocobamu B HacTosilee BpeMsi MPUHATO MPEoA0JIeBaTh
pAl  OPUHUUIHAIBHBIX  HEONPEACIICHHOCTEH,  CIEPKUBAKOLIUX

MIPUMEHEHUE TOUYHBIX MOJICJICH U METO/I0B MPOTrHO3a yiiepoa?

114. Uro o3HauaeT TEPMUH «IPOOUT-QYHKUIUS» U TAE OH
UCIIOIb3YeTCs?
115. O6mactp mnpuMeHeHUss Ko3(PUIMEHTOB MNpoOUT-(QYHKIUH, U

KakuM 00pa3oM OHH MOTYT OBITh OIPEICIICHBI.

116. Uto o3HauaeT W3MEpEHHE MaTepuaibHOro  yuepba B
OTHOCHUTEJIBHON CTOMMOCTH?

117. HyXHO N1 y4uThIBaTH NMHAMHKY BBHIOpPOCA BPEIHOTO BEIIECTBA
P TTPOTHO3€ MOTJIONICHHOW TOKCOI03bI WU IOCTATOYHO 3HATH JIMIIb
OJHY €ro maccy?

118. Kak MOXHO CyAuThb O JOCTOBEPHOCTH MpPOTrHO3a yiepda mpu
OIICHKE €0 BEJIMYMHBI U PACTIPEICTICHUS TI0 CTETICHH TSHKECTH?

1109. B dem cocTonT OCHOBHOM Bpejl MPUUUHEHUS yIiepOa OTACIbHBIM

MMPECACTABHUTCIIAM U OMOJIOTHYECKUM BI/IlIaM?

120. Ha uem ocHOBaHa wujaesi OLIEHKHM CTOUMOCTH KOHKPETHBIX
ounocobei?
121. Kakue ocHoBHbIEe (DaKTOphl M MapaMeTpbl CIEAYeT Y4YUTHIBATH

IIpU MPOTHO3€ yIIepOa, CBA3aHHOTO € UX THOEbI0?



122. Kakum cmocobom ceiiuac oneHuBaeTcsl yuiep0, NMPUUMHEHHBIH

HEMPEPBIBHBIMU BPEIHBIMU BEIOpOCAMH OOBEKTOB TEXHOCHEPHI?

123. Uto cneayer MoOHMMAaTh 1O OE€30MaCHBIM TEXHOJOTHUUYECKUM
o0opynoBaHueM?
124, [Tepeuncnure cymiecTBeHHbIE OCOOCHHOCTH IIEJICBOM IIPOTrpaMMBbI

oOecrieueHuns 6€30MacHOCTH CO3/1aBaeMOro 000pyA0BaHUs?

125. VYKaxuTe KOHCTPYKTHUBHBIE CIIOCOOBI M CPEICTBA MOBBIIICHUS
0€30TKa3HOCTU U HPTOHOMUYHOCTH CO3/1aBAEMOM TEXHUKH.

126. [louemy oco0oe BHHMMaHHE MpPHU O3TOM CIEAYyET YIEIATh
O0TpabOTKE HECTAHJAPTHBIX CUTYaIIHii?

127. JlaiiTe WHTErpajJbHYIO0 OIIEHKY XapakTepa BIUSHUA padboueit
Cpelbl Ha BO3MOKHOCTD MOSIBJICHHSI TEXHOTCHHBIX ITPOUCIICCTBHM.

128. Yro o3HavaroT  KOdDPUIMEHTH  AUCKOMGPOPTHOCTH U
HKCTPEMAIILHOCTU pabouell cpenibl, U KaKue JOKYMEHTBI U PEe3yJIbTaThl
MOTYT OBITh WCHOJB30BAHBI TPU ONPEACTCHUH 3HAUYECHUN OSTUX
kodhpurreHTOB?

129. Ha wuyemM ocHOBaHa wuless YTOYHEHHOTO KOJUYECTBEHHOTO
IOPOrHO3a IMOKa3zarene Oe30macHOCTH CO3/1aBaeMbIX OOBEKTOB U
POIECCOB?

130. [lepeunicniure 3amayu, pellaeMble C TMOMOUIBIO  MOAENen
HAKOTUJICHUS] TOBPEXKIEHUHN B CPEICTBAX 3aIUTHI IEPCOHAIA.

131. [lepeuncnure CII0OKHOCTH, XapaKTEPHBIE ISl CTATUCTHYECKOMN
OLICHKH T[apaMeTpOB TEXHOTEHHBIX TIPOUCIICCTBUA U KaKUMU
crocobamMu MOTyT OBITh MPEOJOJIEHb 3TH TPYAHOCTH C LEJBIO
TIOBBITIICHUS TOCTOBEPHOCTH TaKOW OIICHKH?

132. [TosicHuTe U0 MOBBIIEHUS JOCTOBEPHOCTH CTATUCTUYECKOTO
KOHTPOJII 3a CYeT WCIOJIb30BaHUSI ampHoOpHOW wuHpopManuu 00
OIICHMBAaEMBbIX TTapaMeTpax.

133. YTo HY)XHO YYUTHIBaTh MPU OPraHU3AIMHU CTATUCTHUYECKOTO

KOHTPOJIs1 3 (HEKTUBHOCTH MEPOTIPUSTUI B IPOLIECCE UX BHEIPEHUS?



134. Kakum meTomoM m 3a cueT dero 0oOecTeunBacTCS HAWBBICIIIAS
MpaBIOMOJO0OHOCT,  OIIEHWBAHHWS  BpPEMEHHW  «HApaOOTKW»  Ha
MIPOUCILIECTBUE?

135. VYKaKATE TPUYHMHBI, 3aTPYTHSIONINE CTATUCTUICCKUN KOHTPOIh
3 (PEKTUBHOCTH  KOHKPETHOTO  MEPOINPHUATUS 1O  IOBBIIICHUIO
0€30MacHOCTH, U K YeEMY MOXET MPUBECTH UTHOPUPOBAHHE MOAOOHBIX
TPYJIHOCTEHN HAa MPAKTHKE?

136. [Tepeuncnure chepsl U YCI0BUS PAlMOHATBLHOTO UCIOJIH30BAHMS
CTaTUCTHYECKOTO  KOHTPOJII  MEPOINPHUATHNA IO  TOBBIIICHUIO
0€30MacHOCTH.

137. YKaxuTe 1eIb U NEePeUUcInuTe MPUHIIUIBI, KOTOPBIMU CJIEAyeT
PYKOBOJICTBOBAThCS ~ TIPU  TOAJMEPKAHUM  TpeOyeMOoro  ypOBHS
OesomacHocth B TexHocepe. Kak Bce 3TO COOTHOCHUTCH C
IPOrpaMMHO-LIETIEBBIM 00€CIIeYeHHEM 0€30IIaCHOCTH B LIEJIOM?

138. PemenneM Kakmx Tpex BCIIOMOTATENbHBIX 3a7ad MOYKHO
JOCTUTHYTH 1M WHCTPYKTaka Mo «TexHuke Oe3zomacHocTh»? Kakas
U3 OTUX 3a]1a4 caMasi CII0KHAas ¥ odemMy?

139. IIpy pemeHun Kakux 3a7a4 IUIAHUPOBAHUS KOHTPOJIBHO-
npodunakTHIeckoil paboThl MOTYT OBITh HCIOJB30BAHBI METObI
ONTUMU3AIUN?

140. B 1yem nmpuunHa ¥ CYIIHOCTH 3a/1a4 00OOCHOBAHMS ONITUMAIBHON
BBIOOPKH €)KETOJAHO HMHCICKTUPYEeMBIX 00BekTOB? Kakne kputepun
OTpaHWYCHUS MOTYT OBITh HCIIOJB30BAHBI TIPH  COCTaBJICHUU
ONTUMAJIBHOTO TIaH-Tpaduka oOcae0BaHus BEIOPAHHBIX 00BEKTORB?

141. ChopmynupyiiTe npeanoyYTUTENbHbIE CIOCOObl  alpUOPHON
OmeHKH S()PEKTUBHOCTH MEPONPHSITHI, pa3padaThIBAEMbIX B XOJI€
ob0cnenoBanusi 00beKTOB. [losicHUTEe HEOOXOAMMOCTh BHIOOpPA U3 ITHX
MEPOIPUATUNA ONITUMAJIBHOU COBOKYITHOCTH.

142. B d4em cocroMT NpUHIMOMAIBHOE OTJIMYME 3a1ad IO

OIITUMHU3allMU KOHTPOJIA 0Cc000 OTBETCTBEHHBIX onepaum‘/i? Ykaxure



METOJ IIOMCKa OIITHUMAaJbHBIX peH_IeHI/Iﬁ OTHX 3aJa4 M IIOACHUTEC €TI0

CYILLIHOCTb.

Kpurtepuu onenku (ycTHBI oTBeT) npu codeceqoBanun (YO-1)

100-85 OamnmoB - ecid OTBET TMOKAa3bIBAaeT MPOYHBIC 3HAHUSA
OCHOBHBIX TMPOLIECCOB HM3y4yaeMOWl MpeAMeTHOM oO0JacTH, OTINYaeTCs
riyOMHON W TOJIHOTOM PacKpbITUS TEMBbI; BIAJCHHUE TEPMHUHOJOTHYECKUM
anmnapaToM; yMEHHUE OOBSCHATH CYIIHOCTH, SIBICHUM, MPOLIECCOB, COOBITUH,
JenaTh BBIBOJABI W OOOOUIEHMs, JaBaTh ApPryMEHTHUPOBAaHHBIE OTBETHI,
OPUBOAUTH TPUMEPBI; CBOOOJHOE BIIAJEHUE MOHOJIOIMYECKOH peublo,
JOTUYHOCTh M TOCJEN0BATEIbHOCTh OTBETA; YMEHHUE MPUBOAMTH MPUMEPHI
COBPEMEHHBIX MPoOJIEM U3ydaeMoil 00J1acTH.

85-76 - OamioB - OTBET, OOHAPYKMBAIOIIMKA MPOYHBIC 3HAHUS
OCHOBHBIX IIPOLIECCOB HM3y4yaeMOW MpEeAMETHOW OO0JacTH, OTIUYaeTCs
riyOMHON W TOJIHOTOW PacKpbITUS TEMbI; BIaJCHHE TEPMHUHOJOTHYECKUM
anmnapaToM; yMEHHUE OOBSCHSTH CYIIHOCTb, SIBICHUM, MPOLIECCOB, COOBITUH,
JenaTh BBIBOJABI W 00O0OIIEHMS, JaBaTb apryMEHTHUPOBAaHHBIE OTBETHI,
MPUBOAUTH TPUMEPHI; CBOOOAHOE BJIAJCHHE MOHOJOTUYECKONW pEYbIo,
JIOTUYHOCTH U MOCJEI0BATEIbHOCTh O0TBETa. OJHAKO JIONYCKAETCsl OJHA - JIBE
HETOYHOCTH B OTBETE.

75-61 - Oamn — OICHWBAETCSI OTBET, CBUICTECIHCTBYIONIMA B
OCHOBHOM O 3HAaHMM TPOIECCOB U3yuyaeMoOil MpeIMeTHON 00yacTH,
OTJIMYAIONTUNCA HEJOCTATOYHOW TIIYOMHOW W TOJTHOTOW PACKPBITUS TEMBI;
3HAHMEM OCHOBHBIX BOMPOCOB TEOPHH; c11a00 CHOPMHUPOBAHHBIMU HABBIKAMU
aHalnu3a  SBJICHHWW, IIPOLIECCOB, HEIOCTAaTOYHBIM YMEHHEM  J1aBaTh
apryMEHTUPOBAHHbIE OTBETHl W MPUBOJUTH MPUMEPHI, HEAOCTATOUYHO
CBOOOJHBIM  BJIAJICHUEM MOHOJIOTMYECKOW peublo, JIOTUYHOCTBIO U

IIOCIACAOBATCIIbHOCTBIO  OTBCTA. I[OHYCKaeTCH HECKOJILKO OIIMOOK B



COJIEp’)KaHUU OTBETa; HEYMEHHUE TPUBECTH MPUMEP pPA3BUTHS CHUTYAIlHH,
MIPOBECTH CBSA3b C APYTMMHU aCIIEKTaMU U3y4aeMoi 00J1acTH.

60-50 6aytoB — OTBET, OOHAPYKUBAIOIIUKM HE3HAHHE IMPOIIECCOB
M3y4aeMOo# MpeAMETHON 00JIacTH, OTIIMYAIOIINICS HETITyOOKUM PAacKphITHEM
TEMBI, HE3HAHHEM OCHOBHBIX BOMPOCOB TEOpUU, HECHOPMUPOBAHHBIMH
HaBBIKAMHM  aHalW3a  SBJICHWH,  MPOIIECCOB;  HEYMEHHWEM  JaBaTh
apryMEHTHUPOBAHHBIE OTBETHI, CJIA0bIM BIIQJICHUEM MOHOJOTHYECKON peyblo,
OTCYTCTBHEM JIOTUIHOCTH M TIOCJIEIOBATENBHOCTH. [[omycKaloTcs cephes3HbIe
OIMOKK B COJEp)KaHWU OTBETA; HE3HAHHWE COBPEMEHHON MPOOIeMaTUKH

M3y4aeMoil 001acTH.

Kpurepuu oueHKu TBOPYECKOro 3aJaHMsl, BHINOJHIEMOr0 Ha
npakTuieckom 3ausaTuu (Y 0-4)
v 100-86 0annoB BBICTABISETCS, €CIHM CTYACHT/Tpymma

BBIPAQ3WIM  CBOE MHEHHE TI0 CcOpMyIMpOBaHHON  MpobOieme,
apryMEHTHUPOBAJIM  €r0, TOYHO OMNpEAEIMB €€ COJEpKaHue |
cocraBisitoue. IIpuBeeHsl aHHbIE OTEUECTBEHHOW U 3apyOeKHOMU
JUTEpaTyphl, CTATUCTUYECKUE CBEIEHUS, HMH(OpMalus HOPMAaTUBHO-
OpaBOBOTO Xapakrepa. I[IpoleMOHCTpUPOBAHO 3HAHUE U BJAJICHUE
HaBBIKOM CaMOCTOATEIBHON HCCIEA0BaTeIbCKOM paboThl MO TeMe
UCCIIEJIOBaHMSI; METOJaMHU U TpUEeMaMu aHalli3a MeXIyHapOIaHO-
MOJIMTUYECKONW TMpakTUKH. @DaKTUYECKHMX OMMOOK, CBS3aHHBIX C
MOHMMAaHHUEM ITPOOJIEMBbI, HET

v 85-76 - GawioB -  paboTa  CTYICHTA/TPYIIIIbI
XapaKTEpU3yeTCsl  CMBICJIOBOW  UEIBHOCTBbIO,  CBSI3BHOCTBIO U
MOCJIEA0BATEIBLHOCTHIO M3JI0KEHHS; JOMYIIEHO He Oosiee 1 ommbku npu
OOBSCHEHUH CMBICIIA WM CoAepKaHus mpobnemsl. J[jig aprymeHTanuu
NPUBOJATCS JTaHHBIE OTEUECTBEHHBIX M  3apyOeKHBIX aBTOPOB.
[IponeMOHCTpUpPOBaHBl ~ UCCIIEOBATEILCKAE YMEHUS UM HaBBIKU.

DaKTUUECKUX OHII/I6OK, CBsA3aHHBIX C IOHMMAaHHUEM HpO6JI€MBI, HCT.



v 75-61 Gamn — mpoBeAeH AOCTATOYHO CaMOCTOATEIbHBIN
aHaJIU3 OCHOBHBIX ATAllOB M CMBICIOBBIX COCTABIISIIOIIUX MPOOJIEMBI;
noHuMaHue 0a30BBIX 000CHOBaHUSA

OCHOB u TCOPCTUUCCKOT'O

BBIOpaHHOW  Tembl. [IpuBI€YEHBI  OCHOBHBIE  HWCTOYHUKHA  TIO
paccMaTpuBaeMoil Teme. JlomymieHo He 6osee 2 omuOOK B CMBICIE WIH
coJiepKaHUM MPoOJIeMbl

v 60-50 OGammoB - ecaum paboTa TPEACTABIAET COOOM
NEepecKa3aHHbld WM MOJTHOCTHIO MEpPENUCaHHBIM MCXOJHBIN TeKcT 0e3
Kakux Obl TO HM OBLJIO KOMMEHTapHeB, aHainu3a. He packpbita cTpykTypa
¥ TeOpeTUYecKasi COCTaBIIAOMAsl TeMbl. JlomyIeHo Tpu win 0oJee Tpex

OIMOOK CMBICJIOBOTO COACPIKAaHUC paCKpBIBaGMOﬁ HpO6H€MBI

KpuTtepun BbicTaB/IeHUSI OLEHKH CTY/IEHTY Ha 3a4ere
no Jucunivine «CucTeMHbI aHAIU3 W MOJAeJIMPOBaHUE NPOLECCOB
0e30macHOCTH B TexHOchepe»

Baaa Ouenka
bl 3a4yera/
(peuT JIK3aMEeHa TpeGoBanus k c(popMUPOBAHHBIM
WHTOB KOMIeTeH UM
oi (cranpapTH
OIIEHK as)
n)
O1reHKa «OTJIIMYHOY BBICTABIISICTCS CTYICHTY, €CIIH OH
TJIyOOKO M MPOYHO YCBOMJI MPOTPaMMHBII MaTepHal,
MCUEPIBIBAIOIIE, TOCIEA0BATENbHO, YETKO M JOTUIEeCKU
CTPOMHO €ro M3JIaracT, yMeeT TECHO YBSA3bIBATh TCOPHIO
«3a4TEHO» C MIPAaKTUKOW, CBOOOTHO CIIPABIISIETCS € 3a/1a4aMH,
100- / BOTIPOCAMH H JIPYTUMH BHIAMH ITPHUMEHEHHS 3HAHUH,
86 «OTIMYHO TpUYeM He 3aTPYAHSETCS C OTBETOM IIPH
» BUJIOM3MEHEHUH 3a/ITaHUH, UCTIOJIb3YET B OTBETE
MaTepual pa3IHYHOMN JTUTEPaTyphl, TPaBHIBLHO
000CHOBBIBACT PUHSTOE PEIICHHE, BIIAICCT
Pa3HOCTOPOHHMMH HABBIKAMHU M IPUEMaMH BBIITOTHEHUS
MPaKTUYECKHX 3a/1ay.
O11eHKa «XOPOIII0Y» BBICTABIISIETCSI CTYACHTY, €CIIH OH
TBEPIO 3HAET MaTepHal, TPAMOTHO U IO CYIIECTBY
«3a9TCHO» U3JIaraeT ero, He JIOMYCKas CYIIECTBCHHBIX HETOYHOCTEH
85-76 / B OTBETE Ha BOIPOC, MTPABUILHO PUMEHSIET
«XOpomo» TEOPETHYECKUE MOJOKEHHUS [TPU PEIICHUH
MPaKTUYECKUX BOINPOCOB U 3a/1a4, BIIaieeT




H606XOI[I/IMBIMI/I HaBbIKaMU U MMpUEMAMH UX
BBITIOJIHCHU .

OHeHKa «YAOBJICTBOPUTCIIBHO)» BBICTABJISACTCSA
CTYACHTY, CCJIM OH UMCCT 3HAHUA TOJIBKO OCHOBHOT'O

«3aUTCHO» .
/ MaTepuaia, HO He YCBOMJI €ro JIeTalei, JOMyCKaeT
75-61 «y10BIETB HETOYHOCTH, HEJAOCTATOYHO IIPABUIIbHBIC
OPHTENBHO (hOpMyIMPOBKH, HAPYIIECHUS JIOTUYECKOM
N MOCTIeIOBATEIBHOCTH B U3JI0)KEHUH IMPOTPAMMHOTO
MaTepuasa, UCIBITHIBACT 3aTPyAHEHUS IPU
BBITTOJIHEHUH MTPAKTHYECKUX PadoOT.
O1eHKa «HEyIOBJIETBOPUTEILHOY» BBICTABIISETCS
CTYAEHTY, KOTOPBI HE 3HAET 3HAYUTEIIBHON YaCTH
«HE MIPOrPaMMHOTO MaTepuaa, A0MyCKaeT CyIIeCTBEHHbBIE
3a4TEHOY/ OLIMOKHU, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyIHEHUSIMU
60-50 «HEYIOBIIE BBITIOJTHACT MpakTH4YecKue padboTel. Kak mpasuiio,
TBOPUTEIH OLIEHKA «HEYJOBJIETBOPUTEIBHOY CTABUTCS CTY/ICHTaM,
HOY» KOTOpBIE HE MOTYT MPOJOKUTh 00ydeHue 6e3

JIONIOJTHUTEIBHBIX 3aHITUI 110 COOTBETCTBYIOLIEH
MUCLIUILIAHE.




