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1. ONMMCAHME YYEBHOW JUCHUTIINHBI
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1. CooTHOIIEHNE KOTMYECTBA YaCOB ayAUTOPHBIX 3aHATUN K CAMOCTOSITEIbHON M UHAMBUYaTbHON
pabOTHI COCTABIISIET:
Ui O4YHOU (hOpMBI O0YUEHHUS: OCHOBHOM IIJIaH MOJATOTOBKH — 32:76
TSt 3209HOU (popmbl 00yueHus — 10:62




2. IEJIb Y 3AJIAYH YYEBHOI JUCHUILINHEI

Hean. OBmaneHne CTyIACHTaMH HEOOXOAMMBIMH 3HAHHSMH 110 MOJIEIMPOBAHUIO TPOU3BOJICTBA
MU CBBIX HpO,Z[yKTOB.

3agauu:

- 3TaHBI CO31aHHA HOBBIX npouecc013 148 annapaTOB IIUIIEBBIX HpOI/ISBO,Z[CTB;

- MaremaTtudeckoe MOJICTUPOBAHHUE;

- I/ICHOHBBOBaHI/Ie MaTEeMaTUYCCKUX Mozneneﬁ HpI/I I/ISyLIeHI/II/I HpO]_IeCCOB n annapaTOB MU CBBIX
MIPOU3BO/ICTB;

3.MECTO JMCIIUIIVIMHBI B CTPYKTYPE OOII

Hucuunnmuua b1.B.JIB.03.01 «MartemaTtuueckoe MOJAEIUPOBAHUE MPOM3BOJACTBA IHILEBBIX
MPOAYKTOB» OTHOCHTCS K BapuatuBHOW dactu OOII (mukia mpodeccrnoHambHOM MPaKTUYECKON
IIOJITOTOBKH).

JucuuninuHaa «MaTtemaTnyeckoe MOJEIMPOBAHME MPOU3BOACTBA IMHUIIEBBIX IPOIYKTOB»
o0ecrieunBaeTcs CISAYIONUMHU JUCIUILTUHAME: «BbIcias MmaTeMaTuka», «Ou3uka» «ABTOMATH3AIUS
MPOIIECCOB  THINEBBIX MPOM3BOACTB», «[Ipomecchl W ammaparhl THUIIEBBIX POU3BOJICTB»,
«HpopMaTHKa 1 KOMIBIOTEpHAST TEXHUKa», «TH)OpMAIMOHHBIE CUCTEMBI M TEXHOJIOTHI», « [ €XHOJIOTHUS
MPOIYKIINH OOIIECTBEHHOTO MUTaHUs», «OO0IIMe TEXHOIOTUH THAIIEBIX MIPOU3BOJICTB.

CormpoBosk1aeT paboTy HaJl MAaruCTEPCKOM TUCCEPTALIUCH.

[lepen uzydyennemM AUCHUILUIMHBI CTYIEHTHI JOJKHBI

3nams:

— OCHOBHBIE MPOOJIEMBI HAYYHO-TEXHHUYECKOTO PA3BUTHUSI TEXHUKH W TEXHOJOTUW MHUIICBOM
MIPOMBINIJICHHOCTH;

— TEXHOJIOTHYeCKoe 000pyAOBaHHE OTpacid, €ro KJIAcCU(UKAIMIO, YCTPONCTBO, OCOOCHHOCTH
SKCIUTyaTaluy;

— TEXHOJIOTUYECKHE PACUEThl MAIIIMH U alllapaToB MUIIEBOU MPOMBIIIJIEHHOCTH;

— OCHOBHBIC METO/IbI UHTEHCU(PUKALIUN TEXHOJIOTHUYECKUX MPOIIECCOB MUIIEBHIX MPOU3BOJICTB;

Ymemns:

— BBITIOJIHATH OCHOBHBIC TEXHOJIOTUYECKUE PACUYETHI U COCTABIATH HEOOXOIUMYIO TEXHUYECKYIO
JOKYMEHTAIHIO;

— COBEPIIEHCTBOBATH JCHCTBYIOIIEE TEXHOJIOTUYECKOEe 00OpYNOBAaHUE W TEXHOJIOTUHM Ha 0ase
CHUCTEMHOTO TIOJIX0/Ia K aHAJIM3Y Ka4eCTBA ChIPhsS U TPEOOBAHMI K KOHEYHOU MPOTYKITUH;

— OCYIIECTBIIATh TEXHUYECKHH KOHTPOJIb, pa3pabaThiBaTh TEXHUYECKYIO ITOKYMEHTALUIO IO
COOJTIOICHUIO TEXHOJIOTUYECKOTO PEKUMA;

HaXOJUTh MyTH MOJEPHHU3AIMU OOOPYAOBAHUS M TEXHOJOTHUH B LIENAX MOBBILICHUS KauecTBa
MPOIYKLIUH.

Braoems:

— YMEHHMEM HaXOJWUTb ONTUMalbHbIE W palMOHaJbHbIE TEXHUYECKHE PEXHUMBI PaOOTHI
000opyI0BaHUS;

— YMEHUSIMU TPaMOTHO U 3()(PEKTUBHO MOJIb30BATHCA UCTOYHMKAMU MH(POpMAIK (CIIPaBOYHOM
JUTEepaTypsl, pecypcamu MHTEpHET);

— HaBBIKAMHU CaMOCTOSITEILHON PabOThI (KPUTHYECKAs OIEHKA KaueCTBa CBOMX 3HAHWM, YMEHHUH 1
JIOCTYKEHHI).



4. IEPEYEHb IIVIAHUPYEMBIX PE3YJBTATOB OBYUEHHUS TIO YYEBHOM
JAUCHUIIJIMHE MOAVYJI1O), COOTHECEHHBIX C INJIAHUPYEMbIMH
PE3YJIbTATAMHM OCBOEHWSI OBPA3OBATEJIbHOM ITPOI'PAMMBI

- B pe3ynbTare ocBoeHus M3ydeHUs Yy4eOHON MUCHUIUIMHBI Y 00ydaromierocs AOJDKHBI OBbITh
c(hOpMUPOBAHBI KOMIIETEHIIUH 1 HHANKATOPHI HX TOCTHKEHHS:
Koo u naumenosanue komnemenyuu | Koo u naumenosanue uHOUKAmMopa 00CMUMCeHUs. KOMnemeHyuu

I1IK-7. Cnocoben paspaborars | UJIK- 1k 7 Mcnonp3yeT nmporpaMMHbIe TPOAYKTHI B 001aCTH

KOMIIJIEKT MMPOCKTHO- | MIPOSKTUPOBAHMS

TexHoJornyeckon gokymeHTauuu | MAK-2pg 7 Pa3zpabareiBaer TEXHUKO-DKOHOMHUYECKOE

NpeAnpUsITHI OOIIECTBEHHOTO | 000CHOBAaHUE MIPOEKTA

MATAHUS PA3HBIX TUIIOB WIK-3nk7 O0OecneunBaer nH(OpMaIMOHHOE
COTIPOBOXJCHUE TIPOEKTOB Ha BCEX OJTamax >XHU3HEHHOTO
LMKJIa

[IK-8. Cnocoben k peamuzanuu
MHHOBAIIMOHHBIX IMPOCKTHBIX
pelieHni B 00JacTH MPOM3BOICTBA
HOPOIYKIIUU U YCIYT TPEANPHATHI
IIUTaHUusA

NAK-15x.s AHaMU3UpyeT U cUcTeMaTH3UpyeT UHPOPMALIUIO
B 00JIACTH MPOEKTHBIX TEXHOJIOTUI

NIK-2pkg Opranuzyer pa3pabOTKy ©  peau3aluio
IPOEKTHBIX PEIIEHUH B 00JaCTH TEXHOJOTHI MPOU3BOACTBA
OPOAYKIMH U yCIYT

B pesynbrare u3ydeHnus ydaeOHOM TUCUUTUIMHBI CTYACHT JO0JKEH

3HATh:

- OCHOBHBIE METO/bl MATEMATHUECKOTO MOJEINPOBAHUS POU3BOACTBA MUIIEBBIX MPOAYKTOB.

yMeEThb:

- NPUMEHATh HABBIKM MaTEMaTHMYECKOIO MOJEIMPOBAHUS IPOM3BOACTBA MHUIIEBBIX MPOAYKTOB
IIPU IPOBEIEHUH HayYHO-UCCIIE10BATENbCKON paOOTHI.

BJaJeTh: METOJAAaMHM MaTeMaTH4YE€CKOI0 MOJIEIMPOBAHNUS IPOM3BO/ICTBA MUILEBBIX IPOIYKTOB

Buabl yueOHoii padoThI: JICKIIUH, TPAKTUYECKHE PaOOTHI, CAMOCTOATENIbHAS paboTa, YK3aMeH.

N3ydyeHne MUCHUIUIMHBI CTYJ€HTaMH OCYILECTBISAETCS Ha JIEKIUAX, MPAKTUYECKUX 3aHATHUSAX, B
IpoIECcCe UX CAMOCTOSITENIbHON paOOTHI.

Hrorosbie Buapl yueOHOM padoTel mo aucuurnae: — [IMK (MoxynbHBINH KOHTPOJIb), TECTOBbIE
3aJlaHus KOTOPBIE CIPYNIIUPOBAHBI IO CMBICIIOBBIM MOYJISAM); — 9K3aMEH.

5. IPOTPAMMA YYEBHOUN JUCIHUATLIAH <MATEMATHYECKOE MOJIEJUPOBAHUE
IMPOU3BOJACTBA IIMIIEBBIX ITPOAYKTOB»

Mopnyas 1

CMmbiciioBoii MoayJab 1. OCHOBHBIE METOJIBI MOJICTTUPOBAHUSI.

Tema 1. MeTobl uccnenoBaHus U aHaK3a mpotieccoB. Kiaccudukanust Moaeneit mporeccos.
Tema 2. OcHOBBI Teopun mo00us1. Teopembl mogo0us.

Tema 3. [IpeaBaputenbHbIil 3kcriepuMeHT. OLEHKH XapaKTePUCTHK IEPEMEHHBIX 00bEKTa UCCIIeIOBaHUM.
CMmbIC/I0BOI MOaYIb 2. MaTeMaTH4yecKoe MOICTUPOBAaHUE TIPOIIECCOB Ha 0asze pyHIaMeHTaIbHbIX
3aKOHOB.

Tema 4. MaremaTuueckoe mojaenrpoBanue. OCHOBHBIE HANPABJICHUS MOCTPOEHUS MAaTEMATHUYECKUX
MOJIEJIEN MTPOLECCOB.

Tema 5. [TocTpoeHre MaTeMaTHYECKUX MOJIeTIEH TIPOIIeCCOB Ha 0a3e (hyHIaMEHTAIbHBIX 3aKOHOB.
Tema 6. MaremaTnueckue MOJIENIM MTPOU3BOJICTBA MHUILEBHIX TPOTYKTOB.

Cwmbici10BoI Moy b 3. CTaTUCTHYECKHE MaTEMAaTUUYECKHE MOJIETN TIPOLIECCOB.

Tema 7. CtaTucTUYECKHE MOJIETIM TPOIECCOB HA OCHOBE MACCUBHOTO AKCIIEPUMEHTA.

Tema 8. CratucTruecKkue MOJIENM MPOLIECCOB HA OCHOBE AKTUBHOI'O SKCIIEPUMEHTA.

Tema 9. OnTuMu3anKs IPOLIECCOB TPOU3BOACTBA MUILIEBBIX MPOTYKTOB.



6. CTPYKTYPA YUEBHOU JJUCIUILIAHBI

HaszBanmne || KoaunuecTBo yacos

CMBICJIOBBIX |

o4Has ¢popmMa 00y4eHuUs H 3a04Has popMa 00y4eHHs

BCEro ‘B TOM YHcIe™: ‘ BCEro |B TOM YHcae™:

‘ | a. | . || na6. | man. || cpe | IEHnaﬁ.HnHu.H cpe

} MOJYJIEH U TeM ‘

1 | 2 J3lla) 5] 6 | 7] 8 Jofofrnr2]

13

Mopyas 1

‘CMLICJIOBOP'I MoayJib 1. OcHOBHBIE METOBI MOJIETUPOBAHUS.

Tema 1. MeToasl
HUCCICOOBAHUS U
aHanm3a
MPOLIECCOB. 7 2 5 6 |1
Knaccudukamms
Mopeen
MIPOIIECCOB.

Tema 2. OcHOBBI
TEOPHH MOI00USI.
Teopembl
no1o0us.

Tema 3. Merog
aHanmza
pPa3MEPHOCTH.
[IpeumyiectBa u
HEIOCTAaTKU 10 21 3 5 7 1
MeToaa
¢u3ugeckoro
MOJIETTUPOBAHUS
MPOLIECCOB.

Hroro o 6
CMBICJIOBOMY 26 || 5 15 19 (|21
MoayJo 1:

16

CMbIC/I0BOI MOaYJIb 2. MaTemMaTuyeckoe MOACTMPOBAHKE MTPOIIECCOB Ha Oa3e
(GyHIaMEHTATBHBIX 3aKOHOB.

Tema 4.
MaremMaTu4deckoe
MOJIEITUPOBAHUE.
OcHOBHBIC
HaIpaBJICHUSA 7 2 5 6 1
MOCTPOEHUS
MaTeMaTHYECKUX
MoJieel
MPOIECCOB.

Tewma 5.
ITocTpoenue
MaTEeMaTHYECKUX 10 || 2| 3 5 6 |1
MoJIelIeH
MPOIIeCCOB Ha 0aze




byHIaMEHTATBHBIX
3aKOHOB.

Tema 6.
MaremaTtuaeckue
MOJCH
MIPOU3BOACTBA
MMUIIEBBIX
MPOAYKTOB.

10 || 2| 3

HToro nmo
CMBICJIOBOMY
MOIYJII0 2:

27 || 6| 6

15

19 (|21

16

CMmbIic10BoI Moayab 3. CTaTUCTHYECKHE MAaTEMATHUYECK

1€ MOJICIIA TIPOIIe

CCOB.

Tema 7.
CraTucTuueckue
MOJACIN
MIPOIIECCOB HA
OCHOBE
IMaCCUBHOI'O
HKCIIEPUMEHTA.

Tema 8.
CraTucTudeckue
MOJCIN
MIPOIIECCOB HA
OCHOBE aKTHBHOT'O
SKCTIEPUMEHTA.

Tema 9.
OnTumusanus
MPOLIECCOB
MIPOM3BOJICTBA
MMUIIEBBIX
MIPOJTYKTOB.

98 || 2 || 2

5,8

6,7

6,7

HToro no
CMBICJIOBOMY
MoayJo 3:

248 5

15,8

22,7 (|22

‘Bcero YacoB:

77,8 16/ 16 |

| Jl4s8]607]6]4]

‘KaTT

los | | |

| 08 |

oo ] ||

‘CP3K

L

MK

N

K3

L2 | |

L2 |

L2 ]

‘KaTTZ)K

o4l | |

| 04 ]

o] ]

‘KOHTpOJIb

27 | |

| 27 |

L8 ]

‘Bcero 4acoB

| 108 |16 16 |

[ 302 [458] 72 |6]4]




7. TEMbI CEMMHAPCKUX U MPAKTUYECKHUX 3AHATHHA

N HasBanune Tembl ‘KOJ‘II/I‘IGCTBO 9acoB |
n/m ouHas |3a0uHas
dopma |bopma
‘ 1 ||OueHKH XapaKTePUCTHUK MTEPEMEHHBIX 00BEKTa UCCIIEIOBAHUSI. H 3 H 1 |
‘ 2 ||Aan0pHoe PaHKUPOBAHKE NTEPEMEHHBIX 00BEKTA UCCIIETOBAHMS. H 3 H |
‘ 3 ||,Z[chepc1/10HHLH71 aHan3 H 3 H 1 |
‘ 4 || Koppensunonnsiit anamms H 3 H |
5 ||CocTraBneHue CTaTUCTUYECKON MAaTEMAaTUYECKOM MOJIENId Ha OCHOBE 2 1
MAaCCUBHOTO 3KCIEPUMEHTA
6 ||CocraBieHne CTaTUCTUYECKON MaTeMaTUYECKON MOJIEIN Ha OCHOBE 2 1
AKTHUBHOTO HKCIIEPUMEHTA
Bcero 16 4
8. TEMBbI JIABOPATOPHBIX 3AHATUU
N Ha3Banune TeMbl Konunuectso
n/m 4acoB

OYHas |[3a04Has
dopma |/popma

H VY4eOHBIM MJIAHOM HE MPEAyCMOTPEHBI

9. CAMOCTOASATEJIBHASA PABOTA

N ‘ KoJinuecTBo yacos |
°
o/ Ha3BaHue TemMbl OYHAasl | 3a0YHAA
dopma || dopma
| Cwmbic10Bol Moayab 1. OCHOBHbBIE METOABI MOJEIMPOBAHUS. H H |
1 ||Tema 1. MeTonbl uccien0BaHUS U aHAJIM3a ITIPOLIECCOB. 5 5
Knaccudukamnmst momeneit mporeccos.
| 2 HTeMa 2. OcHoBBI Teopun oao0ust. Teopembl ToA00HS. H H 5 |
3 ||[Tema 3. Meron ananusa pasmepHocTd. [Ipenmymectsa u 6
HEJOCTaTKU MEeToJa PU3NYECKOT0 MOACIMPOBAHHUS MTPOLIECCOB.
CMmbIci10BOI MOAYJIb 2. MaTeMaTuyeckoe MOICIUPOBAHKE MTPOLIECCOB
Ha 0a3e pyHIaMEHTaIbHBIX 3aKOHOB.
4 | Tema 4. Marematnueckoe MoaenupoBanrue. OCHOBHbIE 5 5
HaIlpaBJIECHUs MOCTPOCHUS MATEMATUUECKUX MOJIEIEH MPOIEeCcCOoB.
5 ||Tema 5. ITocTpoeHne MaTeMaTUUECKUX MOJIEJICH MPOIIECCOB Ha 0asze 5 5
dbyHIaMEHTAIBHBIX 3aKOHOB.
6 | Tema 6. MaremaTtnyeckue MOJENN TPOU3BOJICTBA MHUILIEBBIX 5 6
MPOJYKTOB.
|CMLICJ1030171 MoayJb 3. H H |
7 ||Tema 7. CratucTruecKue MOJIETU MPOLECCOB HA OCHOBE 5 6
MACCUBHOTO SKCIIEPUMEHTA.
| 8 HTeMa 8. CTaTUCTUYECKHE MOJICNIH TPOLIECCOB HA OCHOBE H 5 H 6 |




| ”aKTI/IBHOFO OKCIICPUMCHTA. H H |

9 |Tema 9. OnTMH3a1Us IPOLECCOB IPOU3BOCTBA MUILEBHIX 5,8
IIPOIYKTOB.
|Bcer0: H 45,8 H 50,7 |
10. OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOLUECCA IJIA JIUI C
OI'PAHUYEHHBIMUA BOBMOKHOCTSAMU 3/10POBbS U UHBAJIN1OB

Pabouaa npozpamma adanmupoeana O0aa JUY C YMEPEHHbLIMU HAPYULIEHUAMU
¢yukyuii 3penus, cayxa u peuu.

B xonme peanuzanuu yueOHON IUCHMIUIMHBI UCIOJNB3YIOTCS TaKWE JOMOJIHUTEIBHBIE METOJIbI
00y4eHHMs, TEKYIIEro KOHTPOJS YCHEBAEMOCTH M TNPOMEXYTOYHOM aTTecTaluu OO0ydarolmxcs B
3aBUCUMOCTH OT UX WHMBHyaTbHBIX 0COOEHHOCTEH:

- JIeKIHH U 33JaHUs IPAKTUKyMa OQOPMIISIOTCS B BUJIE DJIEKTPOHHBIX JJOKYMEHTOB, KOTOPBIE MOT'YT
ObITh YBENUYEHBl 70 YAOOHOrO TOJb30BaTeN0 wmpudTa (I HPOCMOTPA HCIOIB3YIOTCS
nporpamMmsl 1j1st uyteHus ¢ainos *.pdf u *.doc, *.docx );

- TIMCbMEHHBIC 3aJ[aHUS BBIMOJHSAIOTCS HAa KOMIIBIOTEPE CO CIEIHATU3UPOBAHHBIM MPOrPAMMHBIM
obecreyeHrneM Wi B TETPajy;

- Juid Clna0OBUIAIIMX, MPU HEOOXOAMMOCTH, MPEAOCTABISACTCS 3BYKOYCHJIMBAIOLIAS armaparypa
WHAWBUIYAJIBHOTO  IOJIb30BaHMs;  BO3MOXKHO  TaKXKe  HCIOJNb30BaHUE  COOCTBEHHOM
3BYKOYCHJIMBAIOIICH amlmaparypbl HHIUBHYaIbHOTO MOJIb30BAHUS;

- Juid ciaabociplaluX, MpU HEOOXOAMMOCTH, HPEAOCTABISAETCS YBEIUYMBAIOLIEE YCTPOMICTBO;
BO3MOYKHO TaK)Xe UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUMBAIOIINX YCTPONUCTB;

- TeKyLUil MOJIYyJIbHBIN KOHTPOJIb OCYIIECTBIISETCS 10 PE3yIbTaTaM BBIOJHEHHOIO MIPAKTUKYMa U
TECTUPOBAHUS Ha KOMIIBIOTEPE;

- Iu(depeHIMPOBAHHBIA 3a4eT SBJIAETCS pe3yJbTaTOM HAaOpaHHBIX CTYIAEHTOM Ha MPOTSKEHUU
ceMmecTpa 0OayuioB; MpH HEOOXOJUMOCTH TOBBIIICHHS OaJlJIOB CTYJEHT MOXXET OTBETUTh Ha
JIOTIOJTHUTEIHHBIE BOPOCH! B MTUCHbMEHHOM BUJIe (He Oonee 20 6amioB);

- IIpU He0OXOANMOCTH, NPEyCMaTPUBACTCSl YBEIIMUEHNE BPEMEHHU U1 IOJrOTOBKH OTBETA;

- mpoueaypa nposefeHus AudQepeHInpOBaHHOrO 3aueTa Ui 00yJaroIluXcs yCTaHABIUBACTCS C
Y4€TOM UX MHAUBUIYAIBHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

[TpoBenenue mpoueaypsl OLEHUBAHHS PE3yIbTATOB O0YUYEHHUS JOMYCKAETCS C MCIIOJIb30BaHHEM
JMCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHUH.

ObecneunBaeTcs AOCTYN K HH(MOpPMAIMOHHBIM U OubinorpaduyeckuM pecypcam B CETH
WuTepHeT 1t kaxa0ro odydaronierocs B popmax, alalTUPOBAHHBIX K OTPAaHUYEHUSAM HUX 37J0POBbS U
BOCTIPUATHS UHPOPMALIUH.

6,7

11. HUHIUNBUAYAJIBHBIE 3AJAHUSA (BbigawwT A5l CTYAEHTOB,
HAXOASIIMXCH HA MHAMBHUAYAJIbHOM Ipauke, 1 CTYACHTOB, KeJAKIIUX MOBBICUTH
0aJLI)

Tembl pedepaTos:

MaremMaTrueckoe MOACIIMPOBAHUE MTPOIIECCOB a0COPOIIHH.
MaTeMaTI/I‘-IGCKOC MOI[CJII/IpOBaHI/IC HpOI.IGCC@. CyH_IKI/I ITUIIEBBIX HpOI[yKTOB.
MaremaTrnyeckoe MOJACIUPOBAHUE TTPOIIECCA U3METHUCHHS.
MaremaTrueckoe MOJSIIUPOBAHKE MTPOIIECCa CMEIIICHUSI.
MareMaTtnueckoe MOACIMPOBAHUE MPOIIECCOB MPECCOBAHMS.
MaremaTrueckoe MOJEIUPOBAHKE MTPOLIECCOB KiIaccu(UKaIim.
MaremMaTrnueckoe MOACIMPOBAHUE MTPOIIECCOB a0COPOIIHH.
MaTeMaTI/I‘-IGCKOC MOI[CJII/IpOBaHI/IC HpOI.IGCC@. CyH_IKI/I ITUIIEBBIX HpOI[yKTOB.
MaremaTrnueckoe MOJACIUPOBAHUE TTPOIIECCA U3METBUCHHS.

10 MareMaTnueckoe MOACIUPOBAHUE ITPOLIECCA CMEILLICHHUS.

11. MeTonanl cTaTHYECKOI ONITUMU3AIINN.
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12. be3rpaaueHTHbIE METO/IbI ONITUMHU3ALIUH.
13. I'pagueHTHBIE METOIBI ONTUMH3ALINH.
14. OnTuMu3anus cocTaBa ChIpbsl.

15. Cumiuiekc MeTo.

Bonpockl kK KOHTPOJILHOM padoTe:

— O 00 1NN B~ W~

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

. UncrieHHpIe METO/IBI ONITUMU3AINUU (DYHKITUN HECKOIBKHUX TTEPEMEHHBIX
. MoaenupoBaHue U BUIbI MOJEIIEHN

. Buael MaTemMaTnueckux Moaeiien

. Dramsl pa3paboTKu MaTeMAaTUYECKUX MOJIeNei

. CocraBjieHHe MaTEMaTHYECKOr0 OITUCAaHNUs 00bEKTa

. MopaenupoBaHre MEXaHUYECKUX MTPOLIECCOB

. MoaenupoBaHue TEMIOBBIX MPOLIECCOB

. MonenupoBaHue MacCOOOMEHHBIX MPOIIECCOB

. MoaenupoBaHue THAPOMEXaHUYECKHUX MPOIECCOB

3ajaun ONTUMU3AIMHN TEXHOJIOTHYECKUX MPOLECCOB MUIIEBBIX MPOU3BO/ICTB
MeToas!l ONTUMHU3ALMH TEXHOJIOTHYECKUX MPOLECCOB MUIIEBBIX IPOU3BOJICTB
DTanbl peleHus 3a1a4i ONTUMU3AIUN TEXHOJOTUYECKUX MTPOLIECCOB MUILIEBBIX MPOU3BOJICTB
Kputepuun ontumuzamnuu

TexHoMOrHYECKHe KPUTEPUH ONTUMU3ALUU

ODKOHOMMYECKUE KPUTEPUH ONITUMH3ALUN

XapakTepucTuKa METOI0B PEIICHUS 3a/1ay ONTUMHU3ALUN

AKTHUBHBIN YKCIEPUMEHT

[TaccuBHBIN SKCTIEPUMEHT

®uU3NYECKOe MOICTIUPOBAHUE

Hcnonb3oBaHne MaTeMaTUYECKUX MOJAENEHN

AHalli3 TEXHOJOTUYECKOTO IIpoliecca

ITonsaTue «cuCTEMHBIN ITOAXO0O», «CHCTEMHBIE UCCIECIOBAHUI», «CUCTEMHBIN aHAJIU3»,

HUX BO3MOKHOCTHU B HAYYHBIX UCCICOOBAHHUAX

23.
24.
25.
26.
27.
28.

3HaquHe 3KCHepI/IMeHTa B MO,Z[G.HI/IpOBaHI/II/I TCXHOJIOT'NMYCCKUX O6I>CKTOB

CyIlHOCTh ONTUMHU3AIUN

MHorokpurepuanbHas ONTUMUA3ALMS.

Meroap! onTuMu3anu GyHKIIUA OAHOU ITepEMEHHON

Metoapl ONTUMU3ALUU QYHKIIUU HECKOJIBKHUX TTEPEMEHHBIX

VYcnoBust npuMeHEHUs METOZI0B HHTECHCU(UKAITUN ¥ ONITUMH3AIIUN MTPOIIECCOB C YYETOM

CHe(pUKA TEXHOJIOTHUECKUX ONeparui

29.
30.

MCTOI[I)I OINITHUMHU3AIMKU HE UCITOJIB3YIOIHUE IIPOU3BOAHEBIC
MeToapl ONTUMH3AINH HCIOJIB3YIOMIUC TPOU3BOJHBIC



12. OL[EHOYHBIE CPEJICTBA [Js TEKYIIETO KOHTPOJIA 3HAHHMHA U
MMPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCH
Oyenoynvle cpedcmea 0emanu3uUpo8ansvl No 6UOAM pabom 6 OYEHOUHLIX Mamepuaiax Hno
VUeOHOU OUCyunIure (Ymeepicoenvl Ha 3acedanuu Kagpeopul).
Cucrema olleHUBaHMSI 110 YUeOHOH TUCIMITIMHE, H3y4aeMOoi B 0uHOU (hopme 00yueHus

dopma KOHTPOJIA MaxkcuManabHOE KOJTHYECTBO 0aioB
3a OJIHy paboTy BCETO

Tekymuii KOHTPOJIb:
- BBINOJHEHHE, O(OpMIIEHHME M 3alluTa MPAKTHYECKUX 5 30
pabot Nel-6;
- TecTUpOBaHueE (coaepxKaTeabHblil Moaynb Nel); 3 3
- TECTUPOBAHME (COlIepKATEIbHBIN MOIYIb No2); 3 3
- TeCTUpOBaHUE (coaepxKaTeabHbI MOAYb Ne3); 4 4
Ilpu neoobope b6annos CTyAeHTHI MOTYT:
- TIOATOTOBUTH pedepaThl (TOKIAIbl, 3CCE) MO BHIOpaHHOU
TEME;
- TE3UCHI Ha KOH(EPEHIINH; 5-15
- y4acTve B OJJUMIIUAJE, CTAThbH U Jp.
[IpomexyTouHas arTecTanus SK3aMeH 40
Hroro 3a cemecTp 40

Cucrema OllCHMBAHUS 110 Y4eOHOW TUCIUTUIMHE, U3y9aeMOM B 3a09HON (hopme 0OydeHHS

dopma KOHTPOJIS

MaxkcuMallbHOE KOJIUYECTBO 0ajII0B

3a OJIHy paboTy

BCETO

Texynui KOHTPOJIb:

- BBHINOJIHEHHME, O(OpPMIICHHE U 3alluTa MPAKTHYCCKUX
pabot Nel,2.5,6;

- TECTUPOBaHME (ColiepKaTebHbIN MOayb Nel);

- TeCTUpOBaHUE (coAepkKaTeIbHbIN MOayb Ne2);

- TECTUPOBAHME (CollepKaTeIbHBIN MOAYIb No3);

Ilpu nedobope 6an106 CTYACHTHI MOTYT:

- TIOATOTOBUTH pedepaThl (JIOKJIAIbI, 3CCe) MO BHIOpAHHON
TeMe, Te3UChl Ha KOH(epeHIuH;

- y4acTHUe B OJIUMITHAJIC, CTaTbH H JIP.

A~ b

5-15
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IIpomexyrounas arrecranus

9K3aMCH

40

Hroro 3a cemecTp

40

TecToBbIC 3aMaHUs
Cwmbicii0Boit Moayab 1. OCHOBHBIE METO/BI MOJEIUPOBAHMUSL.

1. Kpurepuii, xapakTepu3yromniuil mpoIrecc TemioooMeHa MEX Ty TEIIOHOCUTEIEM B TIOBEPXHOCTHIO

CTEHKHU:
a) Hycenbra
0) mekiie
B) [Ipannaris
r) ®ypse

2. Kputepuii, xapakTepu3yromniuii Gu3n4ecKue CBONCTBA TEIIJIOHOCUTEIIS:

a) buo
0) IIpanaTns
B) IEKIIC




r) ['pacroda

3. Kpurepuii, xapakTepu3yromui pekxum ABUKEHHS TIJICHKU KOHJIEHCaTa MO/ IEMCTBUEM CHUJIBI
TSXKECTHU:

a) Peitnonpaca

0) Nanunes

B) Apxumenaa

r) Dilnepa

4. Kputepuii, xapakTepu3yronui mpoiecc (pazoBoro mpeBpalieHus Ipyu KOHICHCAINH mapa:

a) buo

0) Kyrarenanse

B) ['pacroda

r) Ilekne

5. Kputepuii, xapakTepHu3yrOII1il COOTHOIIEHHE CUJI MHEPIUU U CUJI IABJICHUS B CUCTEME:

a) Dilnepa

6) ®pyna

B) ['amuies

r) Pelinonbaca

6. Kputepuii, XapakTepHu3yrOIIHii COOTHOIICHUE CHJI MHEPIIUU U CUJIBI TSIKECTH:

a) HeroTona

6) Ppyna

B) [ammnes

r) Peitnonbaca

7. Kputepuii, XapaKTepHU3yIOIUN COOTHOLLIEHUE CUII MHEPLIMU U CUJI BA3KOTO TPEHMUSL:

a) Dilsiepa

0) Peitnonbaca

B) ®pyna

r) Naounes

8. Kakas Teopema noio0ust onpesenser HeoOX0UMbIE U TOCTATOYHbIE YCIOBHS JIJIsl TOJOOHBIX

SIBJICHUI:

a) mepBast

0) BTOpas

B) TPEThHSI

) BCC

9. Ecnu oTHOIIEHHE BeeX MOJOOHBIX pa3MepOB CPAaBHUBAEMBIX aIllapaToB SBJSETCS BETUYMHON

MIOCTOSIHHOH, TO 3TO:

a) CXOJICTBO (PM3UYECKUX BEITUYHH;

0) BpeMEeHHasl CXOJICTBO;

1) TEOMETPUIECKOE MOI00M¢E;

') CXOACTBO HaYaJIbHbIX U TPAHUYHBIX YCIOBHII.

10. B pacuerax TeniaoBbIX annapaToB KpuTepuil HycenpTa onpenensitoT ais:

a) olpeziesIeHHe TONIIUHBI CTEHKH ariapara;

0) ompenenenne ko3P hUIUEHTA TEIIIOOTIAYH;

B) omnpeneneHne kod(hPpHuireHTa TermonpoBOIHOCTH;

T') ONpeeSICHUE CPEAHEN TEMIIEPATYPHI TEMIIOHOCUTEIS.

11. Kputepuii, xapakTepu3yOLIil COOTHOLIEHUE CUIT IPUTSHKEHNS U MOJIEKYJIIPHOTO TPEHUS

(BSI3KOCTH) B IIOTOKE:

a) Pelinonpaca

6) Herotona

B) [ammnes

r) Ilekne

12. Kputepuii, XxapakTepu3y0LUil COOTHOLIEHUE CUJI UHEPLIUM U CUJI IaBJICHUS B CUCTEME:!

a) Dilsiepa



6) ®pyna

B) ['amuies

r) Pelinonbaca

13. Kputepuii, xapakTepHU3yIOIIHI COOTHOLICHUE CUJI HHEPIIUU U CUIIBI TSXKECTH:

a) HeroTona

6) Ppyna

B) [ammnes

r) Peitnonbaca

14. Kputepuii, XxapakTepu3yoLuil B3aUMOAECHCTBUE apXUME0BA CUJIbl, BO3HUKAIOLIEH NPU pa3HULIE
IUIOTHOCTEN CPEJIbl U CUIIBI BSI3KOTO TPEHHUSI:

a) Dilnepa

0) Peitnonbnca

B) Opyna

r) lamnes

15. Kpurepuii, xapakTepu3yomui OTHOMIEHUE CHII THAPOMEXAaHUYECKOTO 03JI€HCTBUS HA KAIUTIO
KUJKOCTU B CUITY IIOBEPXHOCTHOTO HATSKCHHUS:

a) BeGepa

0) Peilinonpbaca

B) ®pyna

r) lamnes

16. Kputepuii, xapakTepu3yIOLUi CKOPOCTh, KOTOPYIO MPUOOPETAET TENO MpU KoeOaTeTbHOM
BO3JCHCTBUHU HA HETO OKPYKAIOLIEH CPEJIbI:

a) BeGepa

0) Peitnonbnca

B) CTpyxans

r) lamnes

CMBbIC/I0BOI MOaYJIb 2. MaTeMaTnuyeckoe MOACIMPOBAHKE MTPOLIECCOB HA 0a3e GyHIaMeHTAIbHBIX
3aKOHOB.

1. Maremarrueckoe MOJEIUPOBAHUE 3TO:

a) COBOKYITHOCTh MaTeMaTHYE€CKUX 3aBUCUMOCTEH, KOTOPBIE OTPAXKAIOT B SIBHOUM (hOpMeE CYTh
TEXHOJIOTMYECKOI0 IIPOLIECCa;

0) COBOKYITHOCTB TIporpamm st DBM;

B) COBOKYITHOCTb QJITOPUTMOB pacdera mpoIecCoB U 000PyA0BaHNUS;

') COBOKYITHOCTh METOJAMK SKCIEPUMEHTAIBHOIO ONIpeIeTICHUS TapaMeTpoB Ipolecca.
2.MaremaTtrueckoe MOJICIUPOBAHUE SIBISETCS OCHOBOU JJIsl CO3AaHUSI:

a) cucreMa aBToMaTu3npoBaHHOTO npoekTupoBanus (CAIIP)

0) aBTOMaTH3MPOBAHHBIX CUCTEM YIPaBJICHUs TeXHOJOorHuecKumu rpoueccamu (ACYTII)
B) aBTOMAaTHU3UPOBAHHBIX cucTeM yrnpasieHusa (ACY);

') BCE OTBETHI ITPaBUIIbHBIE.

3. B cTaguii MaTeMaTH4E€CKOTO MOJICTUPOBAHUS HE BXOJIUT:

a) 10Ka3aTeIbCTBO MPUHIIMITUATBHOM BO3MOXKHOCTH MTPOU3BOCTBA;

0) ITOCTaHOBKA 3aJa4H;

B) MIOCTPOEHHUE MOJIEJIA HA OCHOBE MAaTEMaTUIECKOTO OMUCAHUS PU3NKO-XUMUYECKUX 3aKOHOMEPHOCTEH;
T') pa3paboTKa aIropuTMOB M TIporpamMm st OBM.

4. MaremaTrieckoe MOJIETUPOBAaHUE HE MO3BOJISIET:

a) C MOMOIIBIO0 OJTHOTO ycTporcTBa (OBM) oCyllecTBIsATh pelIeHus Eeaoro Kiacca 3a/1ay;
0) MoJenupoBaHue Mo "3JIeMEHTapHBIM" MTPOIIECCaM;

B) COKOHOMUTH BPEMS U CPEJCTBA 10 CPABHEHHIO C METOJIOM (PU3UYECKOTO MOJECIINPOBAHMUS;
') BU3YyaJbHO CJIEINUTH 33 XOJIOM IIpoLiecca.

5. B xozne maTtematnueckoro moaenuposanus HE pemrarores cienyromue 3aayu:

a) peructpanus HabmoAeHui 0e3 mpeoOpas3yonIX YCTPOUCTB;

0) yCcTaHOBJICHHUE CBS3CH MEX Iy TapaMeTpaMH MpoIecca;



B) peajii3alui MaTeMaTUYECKOro ONUCAHUS;

') IPOBEPKA aJIEKBATHOCTU MAaTeMaTUYECKOM MOJIeNIN Mpoliecca.

6. B "snemenTapHbIX" MPOIECCOB TEXHOIOTUYECKOTO MPOIIECCa OTHOCATCS:

a) XuMu4eckue npeoOpa3zoBaHus;

0) mepeMeleHue BeIlecTBa;

B) MepeMeIIeHNE TEIUIOThI U MacChl;

') BCE OTBETHI MTPaBUJIbHBIE.

7. Eciiu ocHOBHBIE TTepeMEeHHbIE TPOIecca HEe U3MEHSIOTCS B POCTPAHCTBE, a 3aMEHSIOTCS TOJIBKO BO
BPEMEHHU, TO MAaTEMaTUYECKHUE MOJICIIA HAa3bIBAIOTCA:

a) MOJIEIISIMU C COCPEIOTOYCHHBIMU TapaMeTPaMu;

0) MOJIETISIMU C pacIpe/ICIICHHBIMU TapaMeTPaMu;

B) (U3NYECKUMU MOJIEISIMU;

') TEOMETPUUECKUMU MOJACIISIMH.

8. IlosmHas maTemMaTuyeckasi MOJENb MPOIECca ATO:

a) TMHAMHYECKas MOJCIb;

0) cTaTHCTUYECKask MOJIETIb;

B) MOJYJIb C paclpeeeHHbIMU apaMeTpaMu;

') COBOKYITHOCTh CTaTUYECKOW U MaTeMaTUYECKOI MOJIENIU C OTPaHUYEHHBIMU U IOTIOJTHUTEIbHBIMU
YCIIOBUSIMHU.

9. JluHaMuueckas MOJIeNb, KaK MPaBUJIO OMUCHIBACTCS:

a) anreOpanyecKuMU ypaBHCHUSMH;

0) muddepeHnanbHBIMA YPaBHEHUSIMH;

B) DMITUPUICCKUMU YPABHEHUSIMU;

') UHTErpajibHbIMU yPaBHEHUSMHU.

10. B ocHOBe (heHOMEHOIOTHYECKOTO METO/Ia OMTUCAHUS CHCTEM JICKUT:

a) UHTErpajbHOE ypaBHEHUE COXPAHEHUs U nepeHoca (U3nuecKoi cyOCTaHIINH;

0) ypaBHeHnue ['u006ca, 111 U3SMEHEHHS SHTPOITUM MHOTOKOMITOHEHTHBIX CUCTEM;

B) ypaBHeHHE OH3arepa;

') CUCTeMa SMIUPUYECKUX YPABHEHUN.

CwMmbici10Boi Moayab 3. CTaTUCTUYECKHE MAaTEMAaTUYECKHE MOJIETH TPOIIECCOB.

1. CTtaTucTuyecKkue MOJENH UCTIONb3YIOTCS:

a) KorJ1a 00bEKT MaJIO U3YYECH WJIH OYCHB CIIOXKHBIH;

0) Korja nu3BecTHa BHYTPEHHSISI CTPYKTYpa OOBEKTa;

B) KOT'/Ia IOCTATOYHO TEOPETUUCCKUX CBEJICHUN 00 0OBEKTE;

T') KOr/1a 00BEKT XOPOIIIO U3YYCH U SBISETCS MATEMAaTUYECKOE OMMCAHKE B BUJIE IMITHPUICCKUX
3aBUCUMOCTEM.

2. JIns mocTpoeHusi CTAaTUCTUYECKUX MATEMATUYECKUX MOJeNIeld TMHAMUKH Ipoliecca, KaK mpaBuilo,
UCIOJIB3YIOT:

a) YpaBHEHHE PETPECCHH;

0) muddepeHmanbHbIe ypaBHEHUS;

B) ciyd4aiiHble (DYHKIINH;

T') TEIUIOBOM M MaTepHAIIbHBINA OaTaHCHI.

3. Ilpu ncnosnb30BaHNUN CTAaTUCTUYECKUX MOAEIEN:

a) MOJIy4aeM CBS3b UCXOJHOMN BEIMYUHBI C BXOJHBIMU (hakTOpaMu 0€3 pacKphITHS BHYTPEHHEH
CTPYKTYphI 00BEKTa;

0) moJtydyaeM CBSI3b UCXOJIHOM BEIMYMHBI C BXOAHBIMU (PaKTOpaMU C paCKphITHEM BHYTPEHHEH
CTPYKTYpHI 00BEKTA;

B) pacKpbIBaeM BHYTPEHHIOIO CTPYKTYpPY 00beKTa 0€3 yCTaHOBJICHUS CBS3U UCXOJAHOMN BEIIMYUHBI C
BXOJIHBIMH (pakTOpamu;

') HET IPaBUJILHOTO OTBETA.

4. TTaccUBHBII SKCIIEPUMEHT 3TO:

a) SKCIIEPUMEHT, OCHOBAHHBII HAa PETUCTPALIUY BXOJIALINX U UCXOASIIUX [TapaMeTpoB,



XapaKTEpU3YIOIUX 00BEKT HCcCieI0BaHus, 0€3 BMEIIATEIbCTBA B OMBIT B IIPOLIECCE €0 MPOBEACHHUS;
0) PKCIIEPUMEHT, ITPU KOTOPOM HCCIIEI0BATENb aKTUBHO BMEUINBACTCS B XOJ1 SKCIIEPUMEHTA U MOXKET
MCHSTH €TO HAITPABJICHUC U ITOCTAHOBKY 3a/1a4u;

B) SKCIIEPUMEHT, KOTOPBIN MPOBOJNUTCS HA MATEMATHYECKOW MOJIEIIH;

I‘) HCT MMPAaBUJILHOT'O OTBCTA.

5. AKTUBHBIN SKCIIEPUMEHT 3TO:

a) 9KCIICPUMCHT, OCHOBAHHBINA Ha PErUCTpallvi BXOAAIUX U UCXOOAIUX IMapaMCTPOB,
XapaKTepU3yIINX 00BEKT UCCIIeIOBaHMs, 0€3 BMEIIATEeIhCTBA B OIBIT B MIPOLIECCE €0 MPOBEACHNUS;
6) OKCIICPUMCHT, ITPU KOTOPOM HCCICAOBATCI/Ib AKTUBHO BMCIIINUBACTCA B XO4 SKCIICPUMCHTA U

MOKET MEHSTh €r0 HallpaBJI€HUE U IOCTAHOBKY 3aa4H;

B) DKCIIEPUMEHT, KOTOPBIM MTPOBOJIUTCS Ha MAaTEMAaTUUECKOU MOJIEIIH;

') HET MPAaBUJIBHOT'O OTBETA.

6. Jucniepcust xapakTepHu3yer:

a) pa3dpoc Clly4aitHOW BEJIMYUHBI BOKPYT €€ MaTEMaTUYECKOTO OXKHUIAHUS;

0) cpeaHee reOMETPUYECKOE BCEX 3HAUCHUH, KOTOPBIE MPUHUMAET CydaiiHasi BeIM4rHa B N ONbITax;
B) cpenHee apu(METHIECKOE BCeX 3HAUCHHH, KOTOPBIC MPUHUMAET Cily4yaiiHas BelnuuHa B N OTBITAX;
I') XapaKTepU3yeT TECHOTY KOPPEIALIMOHHON CBS3U MEKY CIIy4alHbIMU BEIMUMHAMU, €CIIU 3Ta CBA3b
ONUCHIBAETCS JIMHEUHBIM ITOJTUHOMOM

7. Konmn4ecTBO OMBITOB IPH MOJTHOM (PAKTOPHOM SKCIEPUMEHTE IS IBYX YPOBHEH OIpeaesieTcs
dbopmyIoii:

a) N :2n;
0) N=2n;
B) N =n2;

r) N =en, rze n - yucio paxTopos

8. CraTucTYeCKUi aHAIN3 YPaBHEHUI pErpPECCUM COCTOUT U3:

a) OLIEHKH JUCIIEPCUH BOCIIPOU3BEACHUS (MJIM OLIEHKHU MOTPEITHOCTH OMbITA)

0) OLIEHKU 3HAYNMOCTHU KO3((HUIIMEHTOB YpaBHEHUS PErPECCUH;

B) OLICHKA aJIEKBaTHOCTH MOJIEIIH;

I') IpaBUJIbHbIE BCE OTBETHI BMECTE.

9. Pecypc onTuMHu3anum 310:

a. cBo0o01a BIOOpa 3HAYCHUI BXOAHBIX (DaKTOPOB;

0. HATM4KMe CTATUCTUYECKON MaTEMATUYECKON MOJIEIIN;

B. HAJIM4YKMe PU3NIECKON MOJICIIH.

. HAUJIMYUE aHAJIOrOBOM MOJEIHM TEXHOJIOTHYECKOTO Mpoliecca.

10. 1t mpaBHIIBHOM MTOCTAHOBKH 33/1a41 ONTUMHU3AIMH HEOOXOIMMO BBITIOJIHEHHUE CIIEAYIOIINX
YCIIOBHM:

a. ONITUMU3AaLHUsl TOIbKO OJTHOM BEJIMYUHBI,

0. HaJIM4YMe CTereHe cBOOOIBI - YIPABJISIOMNX BO3ACHCTBUN B 00bEKTa, KOTOPBINA ONTUMH3HPYETCS;
B. BO3MOKHOCTb KOJIMYECTBEHHOM OLIEHKH BEIMYHMHBI, ONTUMHU3UPYETCS;

I. IPaBWJIbHBIE BCE TPU OTBETA BMECTE.

11. IIpu onTUMHU3aIMK METOJIOM CHMIUIEKC ONITUMYM OOBEKTa UIIYT:

a. MOOYEPETHBIM BApLUPOBAHUEM KaXKIO0TO (DaKTOpa K TOCTHKEHUIO TOKAIBHOTO ONTUMYMa;

0. ciy4aiiHbIM BEIOOPOM JIBMKEHHUS Ha Ka)I0M MOCEIYIOIIeM dTane, KOTOPbIM YX YN KpUTepuit
OIITUMH3ALINU 00BHEKTA;

B. IBIDKEHUE K ONTUMYMY OCYLIECTBIISIETCS C TOMOIIBIO ABMXKEHUS (DUTYPBI, KOJIMYECTBO BEPIIMH
KOTOPOH Ha eMHUILY OO0JIbIIIE, YeM YUCIIO (PAKTOPOB;

T. IBHKEHHUE K ONITUMYMY OCYILIECTBIISICTCS B HalpaBieHUH Hanboee ObICTPOro pocta (yMEHbIIECHHUE)
KpUTEPUS ONTUMU3ALIIH.

12. 3agayeit, KOTOpPYIO pelaeT UHXEHEP MPU ONTUMHU3BALNHN SIBIISIOTCS:

a) UCIIOJIb30BAHKE ATOPUTMA ONITUMAIBLHOTO MTPOSKTUPOBAHMS MPOIIecca WK 000PYIOBaHNUS;

0) UCIIOJIb30BaHUE AITOPUTMA ONTUMAIIBHOTO YIIPABJICHUS [TPOLIECCOM;

B) IOCTPOEHHUE AITOPUTMA ONTUMAIBHOTO TPOSKTUPOBAHHUS MIPOLIecca WK 000pyIOBaHUS;



I') IPaBUJIbHBIE BCE OTBETHI BMECTE.

13. O0BEKTOM ONITUMHU3AINNA MOKET OBITH:

a) KOHCTPYKIIHS MallTMHbBI WIH armapara;

0) KOHCTPYKIIMSI OTJEIBHBIX y3JI0B MAIIMHBI WJIU ammapara;

B) PEKUM MPOBEJCHUS TEXHOJIOTMUECKOTO MPOIEcca;

T') MPaBWJIbHBIC BCE OTBETHI.

14. B rpailieHTHBIX METO/IOB IMOMCKA OTHOCSITCS:

a) METOJ] HAUCKOPEHIIEro CIyCcKa;

0) meton ["aycca-3eitnens;

B) METOJ CHMIIIICKCOB;

I') METOJI CIIy4ailiHOTO IIOHCKA.

15. K 6e3rpagueHTHBIM METOIaM TTOMCKA OTHOCSITCS:

a) METOJ, CUMILICKCOB;

0) METOJ1 HAUCKOPEHIIIEeTO CIyCKa;

B) METOJ1 KPYTOTO BOCXOKJICHUS;

T') METOJ TpaJMeHTa.

[TepeueHb OIEHOYHBIX CPENCTB MO TUCIUIUIMHE: YCTHBIH OMPOC, TECTUPOBaHHUE, OOPMIICHHE OTYETOB

7a0. KOHTpOJIbHAs paboTa, Mpe3eHTaIuu, pedeparsl, TEKYIIUA MOTYIbHBIA KOHTPOJIb.
JK3aMeHAIMOHHbIE BOMPOCHI:

CMmbIc10BOI MOayb 1

1. Metonas! uccneoBaHus M aHAIN3a MPOLIECCOB MUILIEBBIX TPOU3BOICTB.

2. ®usnueckoe MoaenupoBanue. [IpenmyiiecTsa 1 HEJOCTATKH.

3. Buasr mogoous.

4. TlepBas TeopeMa moao0us.

5. Bropas Teopema mnonoousi.

6. TpeThs Teopema moao0ousl.

7.XapakTepucTuKa 1 Kiaccupukanus Moaenei.

8.AHan0roBoe MOJEIUPOBAHMUE.

9.HeB0O3MOKHOCTh HCIONB30BAHUS METOAA (PHU3UIECKOTO MOICTHUPOBAHUS AJIsI TPOIIECCOB C

XUMHYECKOW peaKkuei.

10. Lenu 1 MeTOo1bI UCCIIEIOBAHUSI MPOLECCOB MUIIEBBIX MPOU3BOJICTB.

11.KomOuaMpOBaHHE METOOB (PU3HUIECKOTO M MATEMATHIECKOTO MOICITUPOBAHUS.

12. [1uieBoe npou3BOACTBO — CIOXKHAsl, MHOTOYPOBHEBAsi CUCTEMA

CMBICI0BOIT MOYIb 2

13.Maremarnueckoe mozenupoBanue. IIpenmyiiecTsa u HEAOCTATKU.

14. TlepBas craausi MaTeMaTUYECKOTO MOAECITMPOBAHUS.

15. IlepBblii 3Tall IOCTPOECHUS MaTEMATUUECKON MOJIEIH.

16. Bropoii 3Tam mocTpoeHusi MaTeMaTHIECKON MOJICTTH.

17. Tpetuii 3Tan NOCTPOEHUSI MaTEMaTUUECKON MOJIENH.

18. 3agauu, pemaeMbie B X0JI€ MAaTEMaTUHYECKOTO MOJECIMPOBAHUS.

19. Maremarudeckasi MOJIENb C COCPEAOTOUEHHBIMH ITapaMeTpaMH.

20. MaremaTrueckas MOJI€Jb C paclpeIeICHHbIMU TapaMeTPaMH.

21. UneanbHble TUAPOIUHAMAYECKUE MOJIEIH.

22. PeanbHble TUAPOJUHAMUYECKUE MOICIIH.

23. TpeboBaHUs K TUAPOIUHAMUYECKUM MOJIEIISIM.

24.0mnpeneneHne CTPyKTyphl TOTOKA C TTOMOIIBIO0 CTAaHIAPTHBIX BXOJAHBIX CUTHAJIOB.

25.Mojenb uaeanbHOro NepeMeINBaHusl.

26.Monenp naeaIbHOIO BEITECHEHUS.

27. 1uddy3rnoHHasE MOJIEb.

28.Sueeunas Mo€enb.

29. KoMOMHUPOBAaHHBIE MOJIENIN THIPOJUHAMUYECKIX TTOTOKOB. [[pUHITUTIBI UX TOCTPOCHHUS.

30. Cxema MOJeIM UAEaIbHOrO MEPEMENTMBAHUS C 3aCTOMHON 30HOM.



31.Cxema MOJIeNH € MOCIIEI0BATEIbHBIMU 30HAMHU UJI€ATLHOTO TIEPEMEIIUBAHUS U UACATIBHOTO
BBITECHEHUS.

32.Cxema MO/IeH € 30HOH MIeabHOTO IepeMEIIuBaHms U Oalacom.

33.3amauu, KOTOpbIe HEOOXOAUMO PEIIUTh NMPU MOCTPOSHUU MAaTEMaTUIECKOW MOJICIIH.
34.OCHOBHBIE HaIIpaBJICHUS TIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEIEH.

35.ITocTpoenre MaTeMaTUIECKUX MOJIeNel Ha 0a3e PyHIaMEeHTAIbHBIX 3aKOHOB.
36.IIpeumyiiecTBa U HEIOCTATKM MaTEeMaTHIECKUX MOJIeTiel Ha Oa3e (yHIaMEeHTAIbHBIX 3aKOHOB.
37.KoHCTpYKTHUBHBIE TapaMeTpbl, KOTOPbIE BXOIAT B MATEMATHYECKYIO MOJIEIb.
38.dusnueckue napaMmeTpbl, KOTOPbIE BXOJISAT B MATEMAaTUUYECKYIO MOJIENb.

39.ITapameTpsl 371IeMEHTapHBIX MPOLIECCOB, BXOASAIIMX B MATEMAaTUYECKYIO MOJIENb.
40.brnok-cxeMa cocTaBa MaTEMaTHUYECKOU MOJEIIH.

41.Knaccudukaruss MaTeMaTHIECKUX MOJIEIICH 110 XapaKTepy pexxuMoB mporiecca. 42.Knaccudukarus
MaTEeMaTUYECKUX MOJIEJIEH 10 M3MEHEHUIO MTapaMeTPOB B MPOCTPAHCTBE U BPEMEHHU.

43. TunoBasi cxema NOCTPOCHUS TETEPMUHUPOBAHHON MaTEMAaTUUYECKONH MOJIEIH.

44 MaTtemMaTHuECKOE MOJEINPOBAHKE ITPOLIECCOB U3MENbUEHUS.

45.Maremarrdeckasi MOJICNIb MPOTHBOTOYHOTO abcopoOepa.

46.Matematuueckasi MOJIeTb IPOTUBOTOYHOTO TETIOOOMEHHHKA C COCPEIOTOYCHHBIMH IMTapaMeTPaMHu.
47 Matematuueckas MOJIeJb TEINIO0OOMEHHUKA THIIA BHITECHEHHE-BBITECHEHHUE.

48. Maremarnyeckasi MOJIeIb TeIJIOOOMEHHHUKA THUTIA BEITECHEHHUE - IEPEMEIIIMBaHNUE.

49. MareMatuueckasi MOJIeIb TEIJI0O00OMEHHUKA THIIA TIEpEMEITHBaHKE-TIEPEMEIITUBAHNE.
50.Maremarudeckasi MOJIeb TETTIOOOMEHHBIX MTPOIIECCOB.

51.TpeboBanus K MOACISAM CTPYKTYPHI IOTOKA.

52.KpuBble OTKJIMKA Ha CTaHAApTHBIE BO3MyIleHus, F- u C-kpuBble.

53. TpeboBaHus K UHAUKATOPAM, KOTOPbIE UCIIOIb3YIOTCS 7S ONIpeIeTICHUS] CTPYKTYPBI TOTOKA.
CwMmbIc10BOI MOaYIb 3.

54. KoppenaimoHHbIN aHaIu3.

55.I1ocTpoeHne CTaTUCTUYECKUX MOJEIIEH.

56.ITaccuBHBIN SKCIEPUMEHT.

57.AKTUBHBII KCIIEPUMEHT

58.IIpenmymiecTBa U HEAOCTATKU CTATUCTHYECKUX MOJIEIEH.

59.I1poBepka afieKBaTHOCTU MAaTEMATUUECKOU MOJIEIH.

60.01eHKa 3HaUUMOCTH KOA(DPHUITUEHTOB CTATUCTHIECKON MaTeMaTHIECKON MOJICTTH.

61.OTanbl aHanU3a ypaBHEHUS PETPECCUM.

62.ITonHbIi PakTOPHBINA IKCIIEPUMEHT.

63.MacmrabupoBanue (GpakTopos.

64.CraTucTiueckre Mo/IeJIN Ha OCHOBE MACCUBHOTO SKCIIEPUMEHTA.

65. CtaTucTHYECKHE MOJIENIM Ha OCHOBE aKTUBHOT'O 3KCIIEPUMEHTA.

66.Marematrnyeckoe 0XKH1aHUE, TUCTIEPCHs, CPETHEKBAIPAaTHUECKOE OTKJIOHEHHUE.
67.CraTuctuueckue Mojienu. BXxoaHble U BBIXOJHBIE TAPAMETPHI.

68.I1poBepka 3HAUNMOCTH KOI(DPHUITUEHTOB YPAaBHEHHS PETPECCHH.

69. OCHOBHBIE YCIIOBUS MOCTAHOBKH 337a4l ONTUMU3AIUU

70. cratnyeckas ¥ IMHaMUYecKas 3a7a4yd ONTUMHU3AIUH.

71. OCOOEHHOCTH ONTUMU3ANNN TIPH UCIIOJIB30BAHUN CTATUCTUYECKUX MOJIETICH.

72. Meton raycca-3enaens.

73. Metoa cmydallHOTO MOUCKA.

74. MeTon cuMILIEKCA.

75. MeTtoa KpyTOoro BOCXOXICHUSI.

76. Meton rpanueHTa.

78. [lpumenenune koG UIMEHTOB 3HAYMMOCTH IPYU MHOTOKPUTEPHATILHON ONTHMH3ALINH.

79. I'papraeckuii METOT MHOTOKPUTEPUATILHON ONITHMHU3AIINH.

HroroBas oneHka o MOIYJIO ONpeAesaeTcs Kak CyMMa MaKCUMaJIbHBIX MOKa3aTenel yCreBaeMoCTH 1o
BHYTPEHHEMY CEMECTPOBOMY KOHTPOJ0 40 GaiioB U pe3ysbTaTOM OTBETOB Ha dK3ameHe 60 6ailioB.



13. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE IIOJTYYAIOT OBYUYAIOIIUECS

Tekyulee TecTupoBaHHue U CAMOCTOSITEIbHAS padoTa Hroro |HUrorossiii||Cymma
TeKYILIHH | KOHTPOJIb B
CMbIc0BOM CMbICI0BOI CMbICITOBOIT MOIyTs No 3 |KOHTPOJIb|| (3K3aMeH) |Gasiiax
Moaysb Ne | MOyJib Ne 2 B Oaju1ax
2 13 415 16 || 7 |[T8] 19 | 40 60 100
Gl e Jalel 5 I 5 51 5

T1, T2 — Tembl cMbIcIOBOTO MOAYJIs Nel.
T3, T4 — Tembl conepkareabHOro Moayst Ne2.
TS5, T6 — Tembl conepxkaTeTbHOTO MO TyJIst No3.
IIIxana onennBanus: HamuoHainsHad 1 ECTS
CooTBeTcTBHE TOCYIAPCTBEHHOM IIKAJIbI OLleHUBAHMS

aKajgeMH4ecKoi yYCneBaeMOCTH

CymmMma 0aJu10B 32

Bce BuAbI yyeOHoi || Ilo rocynapcrBeHHoil mkaJje Omnpenenenne
NesiTeIbHOCTH
OTJINYHOE BBHITIOJTHEHUE C
90-100 «OT1nmaHO» (5) HE3HAYUTEJIbHBIM KOJTUYECTBOM
HETOYHOCTEU

B I1€JIOM ITPABUIIBHO BBIITOJTHEHHAS
80-89 paboTa ¢ He3HAYUTETHHBIM
KonuyecTBoM omnoOok (no 10%)

«Xopoto» (4)
B IICJIOM ITPaBHUJIbHO BBITIOJIHCHHAA

75-79 paboTa c He3HAUUTEIbHBIM
KOJIMYEeCTBOM OIIHOOK (10 15%)

HCIIJIOXO0, HO CO 3HAYUTCIIbHBIM

70-74
KOJIMYECTBOM HEJIOCTAaTKOB
«Y 1OBJIETBOPUTEIBHO» (3)
60-69 BBITIOJTHEHHUE YJIOBJIETBOPSIET
MUHHUMAaJIbHbIE KPUTEPUHU
35.59 C BO3MO>XHOCTBIO TTOBTOPHOM
aTTecTaluu
«HeynoBneTBOpuTenbHO» (2) ¢ 00s13aTEeIbHBIM ITOBTOPHBIM
0-34 M3YyYECHUEM JUCLIMUIIIMHBI

(BBICTABIIACTCSI KOMUCCHEH )

14. PEKOMEHAYEMASA JIUTEPATYPA

OcHoBHast

1.1Banen I'.E. MatemaTudeckoe MoaenupoBaHue [ DIEKTpOHHBIN pecypc]: yuedHoe mocobue/ MBanerr
I'.E., UBuna O.A.— DneKkTpoH. TekcToBble naHHble.— KemepoBo: KeMepoBCkHil TeXHOIOTrMYECKU
WHCTUTYT MHUIIEBON MIPOMBIIIIEHHOCTH, 2014.— 102 c— Pexum JOCTyma:
http://www.iprbookshop.ru/61267.html.— 3BC «IPRbooks»

2.BBenenne B MareMaTHyeckoe MOJEIHMpOBaHUE [DIEKTPOHHBIM pecypc]: yueOHoe mocoome/ B.H.
AmuxMuH (U ap.].— DnekTpoH. TekcToBbie fanHbie.— M.: Jloroc, 2016.— 440 c.— Pexum nocryna:
http://www.iprbookshop.ru/66414.html.— 3BC «IPRbooks»

3.AnekceeB ['.B. [IpuMeHeHne MareMaTHUueCKHMX METOAOB B IMHILEBOM WHXKEHEPHUH [DIEKTPOHHBIN
pecypce]: yuebHoe nmocodue/ AnekceeB I.B.— DnekTpoH. TekcToBeie nanHbie.— CapatoB: By3oBckoe




obpazoBanue, 2019.— 125 c.— Pexum nocryma: http://www.iprbookshop.ru/79664.html.— DBC
«IPRbooks»

JlomostHuTEABHAS

1.ITonsikoBa H.C. MaTematndyeckoe MOJIEIUPOBAHUE U TUIAHUPOBAHUE SKCIIEPUMEHTA [DNEKTPOHHBIN
pecypc]: MeToIMYeCKHe yKa3aHUs K BBIMOJIHEHHUI0 AomamHero 3amanus/ ITonskosa H.C., JlepsOuna
I.C., ®egopuyk X.P.— DnekTpoH. TEKCTOBble HaHHble.— M.: MOCKOBCKHW TOCYJapCTBEHHBIN
TexHuyeckut yHuBepcuter wumenun H.D. baymana, 2010.— 36 c.— Pexum gocrymna:
http://www.iprbookshop.ru/31051.html.— 3BC «IPRbooks»

2.MezenoBa O.f. IIpoekTupoBaHHE MOJUKOMIIOHEHTHBIX MHUILIEBBIX MPOAYKTOB [DIEKTPOHHBIN
pecypce]: yuebHoe mocobue/ MezenoBa O.51.— DnextpoH. TekcToBbie manHbie.— CII6.: [Ipocmekt
Hayku, 2015.— 224 c.— Pexum pocryna: http://www.iprbookshop.ru/35875.html.— 3BC
«IPRbooks»

3.beno II.C. Maremaruueckoe MOJIECIUPOBAHUE TEXHOJOTHUYECKUX IIPOLECCOB [DIIEKTPOHHBIN
pecypc]: yuebnoe mocobue (koHcmekT jekiuid)/ bemoB I1.C.— DnekTpoH. TEKCTOBbIC JaHHBIC.—
EropbeBck: EropbeBckuii TexHOIOTHYECKUH WHCTUTYT ((unman) MOCKOBCKOTO TOCYIapCTBEHHOTO
texHonoruueckoro  yauBepcutrera «CTAHKWH», 2016.— 121 c.— Pexum gocryma:
http://www.iprbookshop.ru/43395.html.— DBC «IPRbooks»

4 KmuaoB A.B. MaremMarndyeckoe  MOJCIHMPOBAHUE  XHUMHUKO-TEXHOJOTHYECKHX  IPOILIECCOB
[DnexkTponHbIil pecypc]: yueOHoe mocobme/ KmmnoB A.B., Myxamer3sHoBa A.I.— DnekTpoH.
TeKcTOBEIe naHHbele.— Kazanp: Kazanckuii HallMOHAJLHBIM HCCIIENOBATEILCKANM TEXHOJOTMYECKUH
yauBepcuter, 2009.— 144 c.— Pexum pnocrymna: http://www.iprbookshop.ru/62483.html.— 3bC
«IPRbooks»

5.BBeneHrne B MareMaTHYeCKoe MOJCIHMpOBaHUE [DIIEKTPOHHBIN pecypc]: y4eOHO-METOAUYECKOS
nocobue/ b.A. Boponenko [u np.].— DnexrpoH. TekctoBbie nannpie.— CII16.: Yausepcurer UTMO,
HNuctutyt X0J10/1a u OMOTEXHOJIOTHH, 2014.— 45 c.— Pexum JIOCTyma:
http://www.iprbookshop.ru/65810.html.— 3BC «IPRbooks»

6.CemenoB M.E. Maremarndeckoe MoenupoBaHue (PU3UIECKUX MPOIECCOB [DIEKTPOHHBINA pecypc]:
yaebnoe nocobue/ CemenoB M.E., HekpacoBa H.H.— DnexTpoH. TekcTOBbIEe naHHBIC.— BoOpoHEX:
Boponexckuii rocy1apcTBEHHbIN apXUTEKTYpHO-CTpouTenbHblil yHuBepcutet, 9bC ACB, 2016.— 94
c.— Pexxum nocrymna: http://www.iprbookshop.ru/72919.html.— 9bC «IPRbooks»
7.MaremaTtudeckoe MojenupoBanne U auddepeHnranbHble  ypaBHEHUsT [DIEKTPOHHBIN pecypc]:
ydueOHOe mocoOue NIl MarucCTpaHTOB BcexX HampabieHuid moaroroBku/ M.E. CemenoB [u ap.].—
DNEeKTpOH. TEKCTOBble JaHHble.— BopoHex: BopoHEeXCKH ToCylIapCTBEHHBIH apXUTEKTYPHO-
ctpoutenbHbli  yHuBepcuter, ObC  ACB, 2017.— 149 c¢— Pexum  pgocryna:
http://www.iprbookshop.ru/72918.html.— 3BbC «IPRbooks»

8. AxmamueB @.I'. MaremaThyeckoe MOJEIUPOBAHUE W METOAbl ONTHUMHU3ALUUU [DIEKTPOHHBIN
pecypc]: yuebHOoe mocodue/ AxmanueB @.I'., ['mnbhanoB P.M.— DneKTpoH. TEKCTOBbIC TaHHBIE.—
Kazanp: KazaHCkuil TOCYIapCTBEHHBIN apXUTEKTYpPHO-CTpOUTENbHBIN yHUBepcuteT, ObC ACB,
2017.— 179 c¢.— Pexxum noctyma: http://www.iprbookshop.ru/73309.html.— 3BC «IPRbooks»

9. T'ybaps FO.B. BBenenne B maTemaruueckoe MojenupoBaHue [DnekTpoHHblil pecypce]/ ['ybapb
KO.B.— DOmnekTtpoH. TekcToBble mgaHHble.— M.: HHTepHeT-YHHBepcuTeT MHDOpMaImoHHBIX
Texuonoruit (MHTYUT), 2016.— 178 c— Pexxum JOCTyMa:
http://www.iprbookshop.ru/73662.html.— 3bC «IPRbooks»

10. CmupaoB I'.B. MoaenupoBanre U onTUMHU3ANKSI 00BEKTOB U MIPOIIECCOB [DIEKTPOHHBIN pecypc]:
yueOHoe Tmocoone/ CwmupHoB [.B.— DiekTpoH. TeKcTOBbIe gaHHbIe.— ToMck: Tomckwid
TrOCYJAapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBJICHUS U paauodyieKTpoHuku, 2016.— 216 c.— Pexum
nocryna: http://www.iprbookshop.ru/72047.html.— 9bC «IPRbooks»

15. ”H®OOPMAIIMOHHBIE PECYPCBI

1. ABromarusupoBaHHas Oubanoreunas nHpopmarronHas cuctema UNILIB [DnexTpoHHbIH pecypc]
— Bepcus 1.100. — Dnextpon. nan. — [[lonenk, 1999- ]. — Jlokan. cerb Hayu. 6-xu 'O BIIO Jlonerr.



Hall. YH-Ta 9KOHOMUKHU 1 ToproBiu uM. M. Tyran-bapanosckoro. — Cucrem. TpeboBanusi: 11K ¢
nporieccopom ; Windows ; Tparcropt. mpotokossl TCP/IP u IPX/SPX B pen. Microsoft ; MbIib. —
3ari. ¢ sKpaHa.

2. http://www.iprbookshop.ru.IPRbooks: 3nexkTporHO0-0nbMoTedHas cuctemMa [ DIeKTPOHHBIN
pecypc] :

3. https://elibrary.ru. Elibrary.ru [QnekTpoHHBIN pecypc] : Hayd. 3JIeKTpOH. O-Ka.

http://cyberleninka.ru.Hayunas snexkrponHnas 6udnanoreka «KubdepJlenunka

5. https://polpred.com. «[lonmpen CnpaBoUHUKH»

b

16. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE YYEBHOM
TACIATLITAHBI

[Tomermenus uisi MPOBEACHHUS] BCEX BHIIOB PA0OT, MPEAYCMOTPEHHBIX YYEOHBIM IUTAHOM,
YKOMIUIEKTOBaHbl HEOOXOAMMOH Clenuanu3upoOBaHHON yueOHOW MeOenpl0 U TEeXHUYECKUMH
cpencTBaMu oOydeHus. J[nsi mMpoBeneHUs JIGKIMOHHBIX 3aHITHA HCTIOIB3YyeTCs JAEMOHCTPAlMOHHOE
obopynoBaHue.

[Tomermenuss 111 CaMOCTOSITENILHON pabOThl OOYYAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHOMN
TEXHUKOM C BO3MOXHOCTBIO MOJKIIIOUEHHS K ceTu Internet u oGecrieueHrneM JI0CTyMa B ANEKTPOHHYIO
nH(OPMATMOHHO-00pa30BaTENBHYIO CPEAY OpraHU3aAIIH.

Kadenpa, oGecreunBaromias y4eOHBIH MpoIlecc MO JaHHOW 00pa3oBaTeNbHOW MpPOrpaMme,
pacmoyaraeT MaTepHallbHO-TEXHHYECKOH 0a30ii Juis TpOBEACHHS BCEX BHUAOB  3aHATHUH,
MPEeTyCMOTPEHHBIX Y4E€OHBIM IUJIAaHOM JAMCLUUIUIMHBI, M BKJIIOYAIOIIME JIa0OpaTOpHOE CTEHABI U
o0opynoBaHue.

[IpoBenenune 3aHsATUN Oa3upyercs Ha UMEIOLIEMCS KOMIIBIOTEPHOM U J1abopaTOPHOM
obopynoBanuu. Mudopmarmonusie miakaTel. Habop MeTOAMK UIsi MPOBEACHUS MHOTO(aKTOPHBIX
AKCIEPUMEHTAIIbHBIX HUCCIICJOBAaHUM.

Aynuropus 3221

Aynuropus 3001

Aynuropus 7404



17. KATPOBOE OBECHHEYEHHUE YUYEBHOM JIUCHUATLIAHBI

Ycnosus
IpUBJIEUEHUS (110
OCHOBHOMY MECTY

®.1.0.
paboTshl, Ha
[eJarorn4eckoro YpoBeHs 006pazoBaHus,
YCIIOBHSIX
(Hay4yHO- HalMEHOBAaHUE
BHYTPEHHET 0/BHEII
Me1arornyeckoro) CIIELUAIILHOCTH,
No HETO JomKHOCTB, yueHast CBeneHus 0 JOMOJIHUATEILHOM
paboTHUKa, HaIpaBIICHUS TTOATOTOBKH, 1
/1 COBMECTUTEIILCTBA; | CTEICHb, YUCHOE 3BAHUE npodeccHoHaTEHOM 00pa30BaHUN
YYaCTBYIOIIETO B HaMEHOBaHUE
Ha yCIIOBUSX .
peanuzanuu MIPUCBOCHHOMN
. JIOTOBOpPA
o0Opa3oBaTenbHON KBaTH(UKAITIT
IPaKIaHCKO-
MIPOrPaMMBbI
MIPaBOBOTO
xapakrtepa (nanee -
norosop I'TIX)
1 [T'opauenko 110 OCHOBHOMY  |JlOJI’KHOCTH — JIOLIEHT; Briciiee — maructparypa; |1. YaocroBepenue o IIK No771802829947, ¢ 23.05
Anexkcanap MecTy paboTBl  |ydeHasi CTENeHb - Ob6opynoBanue mo 27.05.2022 r., «Pabora B 31MeKTpOHHOI
Brnagumuposuy KaHIUIAT TEXHUYECKUX nepepadaThIBAIOIINUX U nH(pOpMaIMOHHO - 00pa3oBaTeNbHOU cpene», 16

HayK;
YYE€HOE 3BaHUE - JIOLICHT

IMUIICBBIX MTPOU3BOACTB;
Marwuctp B cdepe
obopymoBaHus
nepepadaThIBAIOINUX U
IMUIICBBIX MTPOU3BOACTB

Jluriom KaHAauaaTa
TEXHHUYECKHUX HAYK
JIK Ne059903

gaco, ®I'BOY BO "Poccuiickuii dJKOHOMUYECKUI
yHuBepcuteT umenu ['.B. [1nexanosa", MockBa

2. Y nocrosepenue o [1K Ne 612400025315, ¢ 08.09
mo 10.09.2022 1., «AKTyaJbHBIE BOIPOCHI
MpernojaBaHusi B 00pa30BATENbHBIX YUPEKICHUIX
BhICIIETO 00pa3oBaHUS: HOPMATHUBHO-IIPABOBOE,
MICUXOJIOTO-MIEJaTOTHYECKOE M METOJUYECKOe
conpoBoXxaeHue», 24 yaca ®I'bOY BO «JloHckoii
rOCyAapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET»,
PocroB-na-Jlony

3. Ynocroepenne o IIK 771803729579 ¢ 26.03.
no 27.03.2024 r., «Ilomaya 3asiBKHU MO CHCTEME
PCT» 16 uacoB, ®I'BY «DenepanbHblii HHCTUTYT
MIPOMBIIIJICHHONW COOCTBEHHOCTH», MOCKBa







