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PaGouast mporpamMmma quctuIInHbl «MOJIETUPOBAHUE B arPOMHKCHEPUI
pa3zpaborana Ha ocHoBe OI'OC BO no nanpasnenuto noarotoBku 35.04.06

ArpouHxeHepus , yTBEp>KIEHHOT0 IprKa3oM MuHucTepcTBa 00pa30BaHUs U
Hayku P® 26.07.2017 r. Ne 709.

ABTOD:

K. TeXH. H., JOLICHT - P A.B. OrussHuk
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PaGouass mnporpamMmma oOCyXJIeHAa U PEKOMEHJIOBaHa K YTBEPXKICHUIO
pemenreM Kagenpsl « lIponeccbl u MamuHbel B arpoousnece» ot 15.05.2023 r.,
npotokois Ne 14.

N.o0. 3aBenyroniero kadenpoi,
K. TEXH. H., JIOIEHT ) ) C.K. [Tanyma
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PaGouas mporpamMmma o1o06peHa Ha 3acelaHuy METOUYECKO KOMUCCUH (paKyJIbTeTa
MexaHu3anuu, npotokoa Ne 9 ot 18.05.2023 r.

[Ipencenarens

METOANYECKOH KOMHCCHH, /A// ~ O.H. Cokonenko
K.TE€XH.H., JOL[CHT ﬁ/‘é/‘f’; L

PykoBoaurens

OCHOBHOM npodeccruoHanbHON

o0pa3oBaTeabHON MPOrpaMMBbl w /e
JI-p TEXH. HayK, mpodeccop “ B.1O. ®poinos




1 He.m; H 3a1a494 OCBOCHUA JUCIMIIJIMHBI

Henabr0 ocCBOEHUS IUCUUILIMHBI «MOJEIMPOBAHHE B AarpOMHKEHEPUN»
ABIsIeTCsl (POPMUPOBAHUE KOMIUIEKCA 3HAHWI, YMEHUH M HABBIKOB IO METOJAM
pemieHusi 3amad Opu pa3paboTKe HOBBIX TEXHOJOTHH, a Takke pa3paboTke
(U3NYECKUX M MATEMaTUYECKUX MOJENEH, MPOBEIACHHH TEOPETUUYECKUX U
HKCIIEPUMEHTAJIbHBIX ~ HCCIEJOBAaHUN  NPOLECCOB, SABJICHUM U  OOBEKTOB,
OTHOCSILIUXCS K MEXaHU3alUH, CEIbCKOX035MCTBEHHOIO MPOU3BOCTBA

3agaumn

- cdopMupoBaTh 3HAHUA OCHOB TEOpPUM M pacdera paboyux U
TEXHOJIOTHYECKHUX IMPOIECCOB CPEJCTB KOMIUIEKCHOM MEXaHH3allMK MPOU3BOCTBA
MPOAYKIIMU PACTEHUEBOJICTBA;

- OBIQJETh OOIMMMH METOJOJOTHYECKUMHA OCHOBAMH KOMIIBIOTEPHOTO
MOJICITUPOBAHUS W YAaCTHBIMH METOJMKaMH, HaubOojee 4acTo NMPUMEHSIEMBIMU B
001aCTH MEXaHM3alMU CEIBCKOT0 X035HMCTBA;

- copmupoBaTh 3HAHWS, YMEHUS W BIAJCHUS OCHOBHBIX METOJIMUYECKHUX
MOAXO/I0B K IJIAHUPOBAHUIO U 00pabOTKE Pe3yIbTaTOB MOJICTUPOBAHUS.

2 IlepeyeHb IUIAHHPYEMBIX Pe3yJbTATOB OOYYEeHHS IO
TUCHUIUINHE, COOTHECEHHBIX ¢ IUIAHUPYEMbIMH PpPe3yJabTaTaMHU
ocsoenus OITIOII BO

B pe3yabTare ocBOeHHMs AUCHUILIMHBI (opMHUPYIOTCH ClIeqyIolIHe
KOMIIETEHIIUM:

YK-1 CnocobeH oOCyIIECTBISATh KPUTHUECKUH aHajdu3 MpOOJIEMHBIX
CUTYaIIMil HA OCHOBE CUCTEMHOTO T10/1X0/1a, BEIpa0aThIBATh CTPATETHUIO JIEHCTBHIA;

OIIK-3 Cnoco0OeH uCIOiIb30BaTh 3HAHHMS METOJOB pEIIeHUs 3aaad Ipu
pa3paboTKe HOBBIX TEXHOJIOTUH B TPO(PECCHOHATIBHON ACSATEIBHOCTH;

[Ipodeccuonanbupie KOMIIETEHIIUH, (POPMUPYEMBIE B PE3YJIbTATE U3yUCHHUS
JTUCIUTUIMHBL «MojenupoBaHue B arpOMHXKEHEPUM» M OTHOCAIIMECS K Hay4dHO-
UCCJIEI0BATELCKOMY THUITY TTPO(ECCHOHATBHOM AeSITENIbHOCTH, C(OOPMUPOBAHBI Ha
OCHOBE aHaim3a TpeOoBaHMM K  NpOoPEecCHOHATBHBIM  KOMIIETEHIUSM,
NPENBABISIEMBIX K BBITYCKHMKAM Ha pPBIHKE Tpyda ©  00OOIIEHHOTO
OTEUECTBCHHOTO U  3apy0OexHoro ombiTa B cdepe mpodeccruoHambHOM
NEATeIbHOCTH, HAa OCHOBAaHWU KOTOPOTO BBIJIEJIEHBI OOOOIIEHHBIE TPYAOBBIC
JEUCTBUS U TPYJIOBBIC (PYHKITUH.

O060011IeHHBIE TPYIOBbIE IEUCTBUS:

- pelIeHHe HCCIENOBATENbCKUX 3aJa4 B paMKaxX pealu3aldd Hay4YHOTO
(HAyYHO-TEXHUYECKOTO, MHHOBAIMOHHOT0) MPOEKTa IOJ] PYKOBOJCTBOM OoJjee
KBaJIU(UIIMPOBAHHOTO PaOOTHHKA.

Tpynossie pyHKIIN:



- BBIIIOJIHEHUE OTJIEIbHBIX 3aJJaHUM B paMKaX PELICHUs UCCIIEI0BATEIbCKUX
3a71a4 MoJi PyKOBOACTBOM 0o0Jjiee KBATH(PUIIMPOBAHHOTO PaOOTHHKA;

- TOpEeICTaBJIEHWE  HAy4YHBIX  (HAyYHO-TEXHUYECKUX)  pe3yJbTaToOB
npodeccuoHaTbHOMY COOOIIECTBY.

3 Mecro aucuumiiunbl B ctpykrype OIIOII BO

«MojgenupoBaHue B arpOMHXEHEPUW»  SBIAETCS  JUCUUILIUHON
obszatenbHOr yact OIIOIT BO moarotoBku oOydaromiuxcsi MO HampaBICHHUIO
35.04.06 «ArpouHXXEHEpHUs» HANpaBICHHOCTh «TE€XHOJOTMM U  CpPEeNCcTBa
MEXaHU3allUuU CEeILCKOTO X035HUCTBaY.

4 O0beM qTUCHUILIMHBI (216 yacoB, 6 3a4eTHBIX €AUHMIL)

O0BeM, 4acoB

Bunasl yuedHoit paboThI
M p Ounas 3aounHas

KonTakTHas padora 82 26
B TOM YHUCIIC:
—ayIuTOpHas 1O  BUAAM 78
y4eOHBIX 3aHATUI

(@)}

— JEKIUA 32

—
(o)

— nabopaTopHbIe 46

— BHEAYIUTOpPHAsI

W= |

4
— 3a4eT 1
— 3K3aMeH 3

— 3alUTa KypCOBBIX
paboT (IIPOEKTOR)

CamocrosiTesibHas padoTa
B TOM YHUCJIC:

134 190

— KypcoBas paboTa (IIpOeKT)

— I[IpoOYHe BHU/bI
CaMOCTOSITEIBHOU PabOThI

HToro mo nucuumnjanue 216 216

5 Conep:xanue TUCUUILIAHBI

ITo uToram nzy4aemoi TUCUUIIMHBI 00y4aroluecs CIAK0T 3a4€T, IK3aMEH.

Jucuuminna u3ydaetcss Ha 1 kypce, B 1,2 cemecTtpe o yuyeOHOMY IUIaHY
ouHOM (QopMmbl 00yueHus, Ha 1 kypce, B 1,2 cemecTtpe mo y4yeOHOMY ILIaHy
3a04HOM (POpPMBI OOyUEHUS.




Coneprxkanue ¥ CTPYKTYpPa IMCHUIJIMHBI 10 OYHOH (popMe 00ydeHUs

%’ = Buabl yueOHol padoThl, BKIOYAS
No = = S | CaMOCTOSITENLHYIO padoTy CTy1eHTOB
o Tema. 2 2 9 U TPYAOEMKOCTh (B Yacax)
- OCHOBHBIC BOIIPOCHI E = 5 1 [Tpaktuu | JlaGopa | Camocto
s = o S ecke TOpHBIC | STENbHAS
S = 1 3aHATHS | 3aHATHs | paboTa
1 | Moaean n VK-1 1 4 2 12
MOJeJTMPOBaHMeE. OIIK-3
- Onpenenenue u MOHITHE
CHCTEMBI U €€ HJIEMEHTOB.
- [lonsiTHE «4EepHOTO
ALIUKAY.
- [lonsaTHe Mmoaenu u
MOJICIIUPOBAHMSL.
- Knaccudukamus mojaene.
- O6paboTKa BapuallMOHHBIX
PSIOB.
2 | Iloayuyenue u 00padoTka YK-1 1 8 8 16
MAHHBIX IJIA OIIK-3

MO/1eTUPOBAaHUS.
- [TonmyyeHnue TaHHBIX.

- JlerepMHHUpPOBaHHbBIE U
CTOXaCTHYECKUE UCXOAHbIE
JTAHHBIE.

- O6paboTKa pe3ynbTaToOB
WU3MEPEHUN OJTHOU
CIIy4ailHOM BEJINYVHBI.

- O6paboTKa BapualMOHHBIX
PAIOB.

-AnnpokcuMarysi HCXOAHbIX
JTAaHHBIX.

- Anmpokcumanus JaHHBIX
($YyHKIMOHATBHBIMU
3aBHCHUMOCTSIMHU.

- O0OpaboTKa BapHallMOHHBIX
PSIIOB.

- ®yHKIMYU pocTa.

- AIropuTMHYECKHE
GyHKIIH.

- O6paboTKa BapuallMOHHBIX
PAIOB.

- CucTeMbl ypaBHEHUH 1JIsI
ONMCaHMS MOJEJEN YEPHOTO
ALIMKA.

- AnmpokcuManus JaHHBIX
perpecCuOHHBIMU
3aBUCUMOCTSIMHU.

- MopaenupoBanue
KOPPEISIIMOHHBIX
3aBHCHMOCTEM.




No
/

Tema.
OCHOBHBIE BOIPOCHI

KOMIIETCHIIUN

Cemectp

Buabl yueOHoi1 paboThl, BKIKOYAS
CaMOCTOSITEIbHYIO Pa00Ty CTY/ICHTOB
U TPYA0EMKOCTb (B 4acax)

Jlexm
5

IIpakTiy
ecKue
3aHATHSA

JlabGopa
TOpHBIE
3aHATHS

CamocTto
sITeJIbHAS
pabota

IIpyHUMIIBI TOCTPOCHUSA
MaTeMaTH4YeCKHX
MoeJeil.

- [IpuHIMIBL BEIOOpA
CTPYKTYPbI MOJIEIH.

- [Ipouiegypa noctpoeHus
MaTeMaTHYIECKOM MOJEIN U
€€ MCCIICIOBaHMA.

- MoaenupoBanue
KOPPEISMOHHBIX
3aBHCHUMOCTEH.

- O6cnenoBanne 00OBLEKTA,
MOCTPOEHUS CLIEHApHUS €r0
(GYHKIIMOHUPOBAHUS U
KOHIIENTYaJIbHOM MOJEIIH.
- HucrieHHoe npeiCcTaBICHUE
MOJICIIH.

- MopaenupoBaHnue
KOPPEJSALMOHHBIX
3aBUCHUMOCTCH.

‘é ®opmMupyembie

1
p—

OIIK-3

—_—

4

4

10

3auér

Hroro

44

IlnanupoBanue
MO/IeJIbHOT0
JIKCIIEPUMEHTA.

- IIpoBepka u oneHuBaHME
MO/ICJICH.

- Anamu3
YyBCTBUTEILHOCTH,
paHXUPOBKA apaMETPOB U
YIPOIIEHUE MOJICIIH.

- MoaenupoBanue
CMCIIAaHHBIX 3a/1a4.

- [IpyHIMIBI OLIEHKH
aJICKBaTHOCTH ¥ TOYHOCTH
MO/ICIIH.

- MoaenupoBanue
CMEIIIaHHBIX 3a/1a4.

- IImanupoBanue
MOJIETILHOT'O 3KCIIEPUMEHTA.
- O6paboTKa pe3ynbTaToB
CIJTAHUPOBAHHOTO
HKCIIEPUMEHTA.

- MopaenupoBaHnue
OITHMHU3AIMOHHEIX 3a1a4.

YK-1
OIIK-3

30

MareMaTH4ecKoe

YK-1

10




No
/

Tema.
OCHOBHBIE BOIPOCHI

DopMmupyembie
KOMIIETEHIIUH

Cemectp

Buabl yueOHoi1 paboThl, BKIKOYAS
CaMOCTOSITEIbHYIO Pa00Ty CTY/ICHTOB
U TPYA0EMKOCTb (B 4acax)

Jlexm
5

IIpakTiy
ecKue
3aHATHSA

JlabGopa
TOpHBIE
3aHATHS

CamocTto
sITeJIbHAS
pabota

NporpaMMHUpPOBaHKeE.

- OCHOBHBIE TTIOHATHSA
JIMHEHHOTO
MIpOrpaMMHUPOBAHUS.

- JluHaMHu4eckoe
IporpaMMHUpOBaHUE.

- CereBoe mpe/ICTaBICHHE
MPOIIECCOB.

- MoaenupoBanue
ONITHUMHU3ALMOHHBIX 33734

OIIK-3

OCHOBBI HMUTAIIMOHHOIO
MO/JeJIMPOBAHHUSA.

- UmuranmonHoe
MOJIETTUPOBAHUE U €TO
JTalbI.

- [TonsiTHE MOIETUPYIOIIETO
ajropuTMa mporecca.

- [TocTpoenue mozenen ¢
MUHHUMM3AIMEH 1eJIeBOi
byHKIAHA

- DJIEMEHTHI TEOpUHn
MacCOBOTO 00CITy KHUBaHUS.
- Bxogsamuii moTox
TpeOOBaHMIA.

- OnTuManLHOE
HCIIOJIb30BAHHUE PECYPCOB.
- 'eHepanus ciydaiHbIX
qHCe]l.

- DJ1eMeHThl UMATAlIMOHHOMN
MOJCIIH.

- MoaenupoBanue
TPAHCHOPTHBIX 33/1a4.

- CpexacrBa onucanus
[IOBEIECHUA OOBEKTOB.

- UmuranmonHoe
MOJIETTUPOBAHKE
CTOXaCTHYECKUX O0OBEKTOB
MetosioM Monte-Kapo.

- MoaenupoBaHue Ha
OCHOBE MeTo1a MoHTe-
Kapno.

YK-1
OIIK-3

24

38

OK3aMeH

12

Hroro

16

32

90

Bcero

32

46

134




Conepxxanne ¥ CTPYKTYpPa IMCHUILIMHBI 10 32049HOi1 popme 00yueHust

% = Buabl yueOHoi1 padoThl, BKIKOYAS
Ne z E & | CaMOCTOSITENLHYIO padoTy CTYyIeHTOB
o Tema. z 2 2 U TPYA0EMKOCTbH (B 4acax)
o OcHOBHBIE BOIIPOCHI E = 3 1 [Tpaktny | JlaGopa | CamocTo
S o ORI eckne TOpHBIC | STETbHAS
S = 1 3aHATUSA | 3aHATUS | paboTa
1 | Mopenu u YK-1 1 2 16
MO/JeJTUPOBaHKE. OIIK-3
- OnpeneneHue U MOHATHE
CUCTEMBI U €€ FJIEMEHTOB.
- [lonaTne «yepHoro
SLUKA.
- [TonsiTue monenu u
MOJIETTUPOBAHUSI.
- Knnaccudukanus moneneii.
- O6paboTKa BapuarmOHHBIX
PSOOB.
2 | llonyyenue u o6padoTka YK-1 1 4 28
JAHHBIX JJI5 OIIK-3

MO/IeJINPOBAHUS.

- [lonydeHnue 1aHHBIX.

- JlerepMuHUpPOBAHHBIE U
CTOXACTHUUYECKHUE UCXOHbIE
JTaHHBIE.

- O6paboTKa pe3yIbTaToB
W3MEPEHHI OJTHOU
CIIy4allHOH! BEJIUYMHBI.

- O6paboTKa BapuaIllMOHHBIX
PAOOB.

-AnnpoxcuMaIus HCX0IHBIX
JAHHBIX.

- AnmpokcuManus JaHHBIX
(bYHKIMOHATIHLHBIMH
3aBHCHUMOCTSIMHU.

- O6paboTKa BapuaIllMOHHBIX
PAIOB.

- OyHK1MH pocTa.

- AIropuTMHYECKHE
byHKIMN.

- O6paboTKa BapuaIlMOHHBIX
PAIOB.

- Cuctembl ypaBHEHUM 14
OINMCAHUS MOJEJEN YEPHOTO
ALUKA.

- AnmpokcuMarusi TaHHBIX
PErpecCUOHHBIMU
3aBHCHUMOCTSIMHU.

- MonenupoBanue
KOPPEJSILIMOHHBIX
3aBUCUMOCTEMN.




Ne
o/

Tema.
OCHOBHBIE BOIPOCHI

KOMIIETCHIIUHN

CemecTp

Buabl yueOHoi1 paboThl, BKIKOYAS
CaMOCTOSITEIbHYIO Pa00Ty CTY/ICHTOB
U TPYI0EMKOCTb (B 4acax)

Jleknn
u

[IpakTnu
ecKue
3aHATHS

Jlabopa
TOpHBIE
3aHATHS

CamocTto
ATEIbHAsS
paboTta

IIpyHUMIIBI OCTPOCHUA
MaTeMATHYeCKHX
MojeJIeii.

- [Ipunnumer BEIOOpa
CTPYKTYPbI MOJIETIH.

- [Tpouienypa nocrpoeHust
MaTeMaTHIECKOM MOJIEIN U
€€ MCCIICOBAHMSI.

- MonenupoBanue
KOPPEISIUOHHBIX
3aBHCHUMOCTEIA.

- O0cnenoBaHue 0ObBEKTA,
MIOCTPOEHUS CLIEHAPUS €T
(yHKIIMOHUPOBAHUS U
KOHIIENTYaJIbHONU MOJIEIIH.
- HucneHHOE MpeICTaBICHUE
MOJICIIH.

- MonenupoBanue
KOPPEJSALIMOHHBIX
3aBHCHUMOCTEII.

‘é ®opmMupyembie

1
—

OIIK-3

—

12

3auér

Hroro

(o)

60

IliianupoBanue
MO/1eJIbHOT0
JKCIIEPUMEHTA.

- IIpoBepka u oneHuBaHME
MOJICNICH.

- Aranus
YyBCTBUTEILHOCTH,
paHXUPOBKA apaMEeTPOB U
YIPOIIEHHUE MOCIIH.

- Monenuposanue
CMCIIAaHHEIX 3a/1a4.

- [IpuHLIMIIBI OLICHKH
aJICKBaTHOCTH ¥ TOYHOCTH
MO/ICITH.

- MonenupoBanue
CMEIIaHHBIX 3a/1a4.

- [lmanupoBanue
MOJIETILHOTO 3KCIIEPUMEHTA.
- O6paboTKa pe3yIbTaToB
CILUTAaHUPOBAHHOTO
AKCIIEPUMEHTA.

- MonenupoBanue
ONTHUMH3AMOHHBIX 33734

YK-1
OIIK-3

35

MareMmaTHn4eckoe

YK-1

14




Ne
o/

Tema.
OCHOBHBIE BOIPOCHI

dopmMupyembie
KOMIIeTEeHIIUN

CemecTp

Buabl yueOHoi1 paboThl, BKIKOYAS
CaMOCTOSITEIbHYIO Pa00Ty CTY/ICHTOB
U TPYI0EMKOCTb (B 4acax)

Jleknn
u

[IpakTnu
ecKue
3aHATHS

Jlabopa
TOpHBIE
3aHATHS

CamocTto
ATEIbHAsS
paboTta

NMporpaMMupoOBaHHe.

- OCHOBHBIE TTOHATHS
JIMHEMHOT 0
MIPOTrpaMMHUPOBAHUS.

- Jlunamuueckoe
MporpaMMHUpPOBAHUE.

- CeTeBoe Npe/ICTaBICHHE
MIPOIIECCOB.

- MonenupoBanue
ONTHUMHU3ALMOHHBIX 33734

OIIK-3

OcHOBBI HMMHUTAIIMOHHOTO
MOeJMPOBAHHUS.

- UMuTanmmoHHoe
MOJICTTUPOBAHHE U €TO
STaIkbI.

- [TonsiTHEe MOZIENUPYIOIIETO
ajropuTMa mporecca.

- [TocTpoenue mozaenen ¢
MUHHUMH3AILMEH 11eJIeBoit
byHKIIH

- DJIEMEHTBI TEOPUU
MacCOBOT'O OOCITYKUBaHUS.
- Bxomsmuii noTok
TpeOOBaHUIA.

- OnTHMaBHOE
HCIIOJIb30BAHHUE PECYPCOB

- ['enepanus cimyuyaliHbIX
qHCell.

- OeMEHTH UMUTAIlHOHHOM
MOJICIIH.

- MonenupoBanue
TPAHCHOPTHBIX 33/1a4.

- CpenctBa OnucaHust
[IOBEIEHNA OOBEKTOB.

- UMuTanmonHoe
MOJICTTUPOBAaHHE
CTOXaCTHYECKUX O0OBEKTOB
MetosioM Monte-Kapo.

- MonenupoBanue Ha
OCHOBe MeTo1a MoHTe-
Kapno

YK-1
OIIK-3

62

DK3aMeH

HUroro

10

130

Bcero

16

190




6 IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecmeyeHUs: IJIA
CAMOCTOSITEJIbHOM PAa00THI 00YYAOIIUXCH MO JUCHUILTINHE

Meroanueckue ykazanus (111 CaMOCTOSITENbHOU paboThI):

1. IlpunopoB E.B. OO0pabGoTka BapuallMOHHBIX PAI0B. MeToauyeckue
yKa3aHusi K TMPAKTUYECKUM 3aHATUSIM [0 AUCHMIUIMHE «MoJenupoBaHue B
arpoOMH)XCHEpUn» JJII MaruCTPaHTOB, OOydaroImmxcs 1o HampasiaeHuio 35.04.06
«Arpoumxenepus», npodusar  TOAroTOoBKM  «TexHomormm W cpeicTBa
MEXaHU3alluh CeIhCKOro xo3siicTtBa»y MuTtepHer pecype. OOpa3oBaTenbHBIN
noprail Ky6I'AY. Pexxum JocTymna:
https://edu.kubsau.ru/file.php/115/01_obrabotka variacionnykh rjadov.pdf

2. Macnos I'. T'., Tpyounun E. U., LpiOynesckuii B. B. MonenupoBanue B
arpOMHKCHEpHH: Y4YeOH. mocoOme I CEIbCKOXO3IMCTBEHHBIX BY30B. —
Kpacnonap, 2019. — 271c., WII. Pexum oCTyma:
https://kubsau.ru/upload/iblock/dal/dalc629e3a820fd7fdd15794faaeelbl.pdf

3. MoaenupoBaHue B arpOMHKEHEpPUU: MPAaKTUKyM / cocT. A.B. Orusuuk,
E.N. Tpyounun, E.E. Camypranos, B.B. [{pi0ynesckuit — Kpacnomap: Kyol'AY,
2019.- 61 C. Pexxum JIOCTYIIA:
https://kubsau.ru/upload/iblock/3¢2/3¢23153dc82277196182ec6c5adf3306.pdf

7 MOOHI OUEHOYHBIX CPeACTB /Jf TMPOBEACHUS MPOMEKYTOUYHOMN
arrecTrauuu

7.1 IlepeyeHb KOMIETEHIMI ¢ YKa3aHHEM 3TanoB uX GOpMHUPOBAHHS B
npouecce ocsoenust OITIOII BO

Oransl GOopMUPOBAHUS U IPOBEPKH YPOBHA CHOPMUPOBAHHOCTH

Howmep cemectpa KOMIIETCHIIUH 110 JUCLUIUIMHAM, IIPAKTUKAM B IIPOLIECCE OCBOCHUS
OIIOITI BO

YK-1. Crioco0eH ocymiecTBISTh KPpUTHYECCKHIA aHATN3 MPOOJIEMHBIX CUTyalliii HA OCHOBE
CHCTEMHOI0 NMOAX0/1a, BHIPA0ATHIBATH CTPATETHIO AeliCTBHI

1,2 MeTto1MKa SKCIEPUMEHTAIBHBIX HCCIIEIOBAaHUN
1,2 MonenpoBaHUe B arpOMHKEHEPUHU

2 CoBpemeHHbIe PoOIEeMbl HAYKU M IPOU3BOJICTBA B arPOMHKEHEPHUH
1 TexHOIOrnYeCcKre KOMIUIEKCHI MalllMH B >KUBOTHOBOJICTBE

4 BrimoHenue u 3anmTa BbITYCKHON KBaTM(DUKAITMOHHON paboThI

OIIK-3. Crioco0eH MCIO0Ib30BaTh 3HAHUS METOI0B PelIeHHs 32124 NIPH pa3padoTKe HOBBIX
TEXHOJIOTHH B IPO(ecCHOHAIBLHOM e TeJIbHOCTH

1,2 MopenupoBaHue B arpOUHKEHEPUU

-

HpOI/ISBOI[CTBeHHaSI ITPAKTHUKaA

TexHosornyeckas (IPOEKTHO-TEXHOJIOTMUECKasl) IPAKTHKA

AW

BrinonHenue 1 3ammra BoITYCKHON KBaJIM(UKAITMOHHON pabOThI



https://edu.kubsau.ru/file.php/115/01_obrabotka_variacionnykh_rjadov.pdf

7.2 Onucanue noka3areJsieil 1 KpuTepueB OLIEHUBAHUS KOMIIETEHIIUI HA
Pa3JIMYHBIX 3TANAX UX (POPMHUPOBAHUSA, ONMCAHUE IIKAJIbI OLCHUBAHUSA

[Inanupyemblie YpoBeHb OCBOEHHUS
PE3yJIbTATHI
HEYJIOBJIETBO | yIOBJIETBOPH
OCBOEHUS
. pPHUTEITHHO TEIbHO OneHouHoe
KOMITETEHITHIA XOpOIIIO OTJIIMYHO
(MuHMManeH | (MUHHMAIbH - - CpelCTBO
(MHIUKaTOPbI . . (cpenuuii) (BBICOKUIA)
1317850 BIH,
JOCTHKEHUS .
JOCTUTHYT) | TOPOTOBBIN)
KOMITCTCHIIHH )
YK-1. Cnioco0eH ocymecTBJISAITh KPUTHYECKUI AHAJIN3 NMPO0JIeMHBIX CUTYallMi HA OCHOBE
CHCTEMHOI0 MOJIX0/1a, BbIPA0ATHIBATH CTPATETHIO el CTBHIA
NA-2yx Cdopmuposa Tectbl
OcymecTBisie Ha Pedepar
y C nonyienue dep
T IIOUCK CIIOCOOHOCTH Ha Beicokom | Jluckyccus
He cnocoben HE3HAYUTENbH @
BapHaHTOB OCYIIECTBIISAT YpOBHE Keiic-
OCYILIECTBJISATh BIX OIIMOOK
pereHus b TIOUCK OCYIIECTBIISICT 3a/laHus
. MTOHCK OCYIIECTBIISICT
MOCTaBJIEHHOU BapUaHTOB MOMCK
N BapHaHTOB TIOUCK
poOIeMHOM pelieHus BapHAHTOB
pelieHus BapHaHTOB
CUTyalluu Ha ., | TOCTaBIEHHO pelieHus
MOCTaBJIEHHOU . pelIeHus .
OCHOBE . i . | mocTaBieHHON
npoOIeMHOM .. | TIOCTaBIIEHHOM 9
JIOCTYITHBIX poOJIEeMHOM . pOOJIEMHOM
CUTyalllu Ha npo0JIeMHOI
HUCTOYHUKOB CUTyalluu Ha CUTyalluu Ha
OCHOBE CUTyalluu Ha
nHpopMaIuu. OCHOBE OCHOBE
JIOCTYTTHBIX OCHOBE
JIOCTYTTHBIX JOCTYTTHBIX
HUCTOYHUKOB JOCTYIHBIX
HUCTOYHUKOB HUCTOYHUKOB
uHpOpMAITUU HUCTOYHUKOB
UHpOpMALUU uHpopMauu
1o nH(popManuu
1o o
MOJIETTUPOBAHU o
MOJICIIUPOBAH MOJICTTUPOBAHU
10 MalIMHHBIX MOJIeJTUPOBAHU
. UI0 10 MalIMHHBIX
TEXHOJIOTUH U 10 MallIMHHBIX .
MAaIITHHHBIX . TEXHOJIOTHIA U
CUCTEM MaIlluH . | TEXHOIOTUH U
TEXHOJIOTHi CUCTEM MaIluH
JUISE CUCTEM MAIlTuH
U CUCTEM TUTS
MIPOU3BO/ICTBA, TUIS
MaIIUH JIs IIPOU3BO/ICTBA,
XpaHeHUs U IIPOU3BO/ICTBA,
MIPOU3BOJICTB XpaHeHUs U
TPAHCIIOPTUPOB XpaHeHus 1
a, XpaHEeHUs TPAHCTIOPTUPO
aHUs TPaHCIIOPTHUPO
u BaHUs
MPOIYKITHH BaHUs
TPaHCTIOPTUP MPOIYKIIUU
PacTeHUEBOJCT POy KITUU
OBaHHUS pacTeHUEeBOCT
Ba U PacTeHHUEBOJCT
IPOAYKINH Ba U
PKHBOTHOBO/ICTB Ba U
pacTeHueBoq KHUBOTHOBOJICT
a KUBOTHOBOJICT
CTBa U Ba
Ba
KUBOTHOBO/IC
TBa

OIIK-3. Cnioco0eH uCno/ib30BaTh 3HAHUS METO/0B pelleHus 3

TEXHOJI0T

ajaa4 npu pa3padoTke HOBBIX
Uil B PO eCcCHOHAIBHOM 1eATe1bHOCTH

W-1omxk-3
AnHanusupyer
METO/IbI U
CIIOCOOBI
perieHus
3a7a4 1o

He cnocoben
HCITOIH30BaT
b
aHaJTU3UPOBA
HHE METOIO0B

Cdopmuposa
Ha
CIIOCOOHOCTH
HCIIOIH30BaT
bC

H c10c000B

JOTYIIIEHUEM

C
JOITY IIICHAEM
HE3HAYUTENIbH
BIX OIINOOK
UCTIONB3YET
AHATM3UPOBAH

Ha BricokOM
YpOBHE
UCIIOJIb3YET
aHaJIM3UPOBAH
He METOJI0B U
croco0oB

TecTbl
Pedepar
Huckyccus
KonTponbu
13(S
Keiic-




[Lnanupyemsie YpoBEHBb OCBOEHHUS
pE3yNbTaThI
HEYJIOBJIETBO | yIOBJIETBOPH
OCBOEHUS
. PUTEIBHO TEIBbHO OnenouHoe
KOMITETEHITHIA XOpOIIIO OTJINYHO
(MuHUMaNIBH | (MHHUMAIbH . . CpEACTBO
(MHIUKATOPbI . . (cpennumit) (BBICOKUIN)
bIil HE bIii,
TOCTHKEHUS .
JOCTUTHYT) | TIOPOTOBBIN)
KOMITETCHIIHH )
pa3paboTke pelieHus OIMO0K Ue METOJOB U pelieHus 3a/laHus
HOBBIX 3aja4 1o aHaJIM3HPOBA croco0oB 3aja4 1o Bonpocer k
TEXHOJOTHI B | pa3paboTKe | HHE METOJIOB pelieHus pa3paboTke 3a4ueTy
arpoOMHKEHEP HOBBIX 1 coco0oB 3az1a4 1o HOBBIX Bonpocsr k
uu TEXHOJIOTHiA pelieHus pa3paboTke TEXHOJIOTHI B | 9K3aMeHY
B 3ajad 1o HOBBIX arpoMH>KeHe-
arpoviH>KeHe- | pa3paboTKe | TEXHOJOTHI B puu
pun HOBBIX arpouHKeHe-
TEXHOJIOTUI pun
B
arpovH>KeHe-
pun
7.3 TumoBble KOHTPOJIbHbIE 3aJaHUS1 WJIM HHbIE MaTepPHAJbI,

Heo0XoAuMbIe /Jisl OLEHKH 3HAHMH, YMEHHH, HABBIKOB, XapaKTePHU3YHOIIHX
Tranbl GopMUPOBaHUA KOMIIeTeHIMA B npouecce ocsoenust OITIOII BO

7.3.1 OueHo4YHbIE CpeACTBA MO KOMIETEHIIUU

«YK-1,

Cnocooen

OCYHIECTBJISITh KPUTHYECKHI AaHAJW3 NPOOJEMHBIX CHTyalllii HAa OCHOBe
CHCTEMHOT0 MO/X0/1a, BLIPA0ATHIBATH CTPATETNIO e CTBUID)

ﬂJl}l meKkyuieco KomnmpoJjia 10 KOMIICETCHIINHU

«YK-1,

Cnocooen

OCYHIECTBJIAATh KPUTHYECKMH AaHAJU3 NPOOJEMHBIX CHTyalllii HAa OCHOBe
CHCTEMHOI'0 MOAX0/1a, BLIPA0ATHIBATH CTPATEIrHIO AEHCTBHID)

Keiic-3ananusa
[TocTpouTh MaTeMaTUYECKYIO MOJIEIIb 3aJ]a4H COTJIACHO BallleMy BapHUaHTY.
Pemuts 3amauy ¢ momombto cpenctsa MS Excel Ilouck pemenns.

Crenatb COOTBETCTBYIOIINE BBIBOJBI.

Bapuanr 1
Pemuth TPAaHCIIOPTHYHO 3a/la4y CO CICAYIONIMMHA YCIOBUAMU
Tabmuma 1
IlyHKTBI Ha3HAUEHUS
ITyHKTBI OTIIpaBIEHUS 3amacel
Bl B2 B3 B4
Al 3 4 6 1 460
A2 5 1 2 3 340
A3 4 5 8 1 300
[ToTpebHOCTH 350 200 450 100




Bapuanr 2

Pemuts TPAHCIIOPTHYIO 3aa4y CO CIICAYIOIMUMU YCIIOBUAMMU:

Tabmuia 2
[ToTpebuTeny u ux cupoc
ITocTaBmuku Momwocrs 1 2 3 4
[IOCTaBILUKOB
50 50 40 60
1 30 5 4 6 3
2 70 4 5 5 8
3 70 7 3 4 7
Bapuanr 3
Pemmnth TPAaHCIIOPTHYIO 3aJia4y CO CICAYIOIHMMU YCIOBUSAMMU:
Tabimma 3
[MotpeduTenu u ux cnpoc
ITocraBirku Momocrs 1 2 3 4
[TOCTaBILUKOB
450 250 100 100
1 200 6 4 4 5
2 300 6 9 5 8
3 100 8 2 10 6
Bapuanr 4
Pemnts TpaHCIIOPTHYIO 3a/1a4y CO CIAEAYIOIIUMU YCIOBUSIMU
Tabmuma 4
Momoctn MomrHoCcTH TOTpeOUTENCH
ITOCTABIIHUKOB 50 10 20 40
30 5 6 1 2
50 3 1 5 2
20 8 4 2 5
20 6 5 2 4
Bapuanr 5
PemmmTe TpaHCTIOPTHYO 3a/1a4y CO CIEAYIOIINMU YCIOBUSIMH:
Tabauua 5
Mormoct MoimHOCTH TOTpeOuTENeH
[TOCTABIIUKOB 15 25 g 12
95 5 4 13 9
35 2 7 9 8




55 9 7 11 7

75 1 6 1 1
Bapuanr 6
Pemnts TpaHCIIOPTHYIO 3a/1a4y CO CHEAYIOLIUMU YCIOBUSIMU
Tabnuna 6
1 S ——— MorHocTH OTpeOUTENCH
HOCTABIUTIOB 250 100 150 50
80 6 6 1 4
320 8 30 6 5
100 5 4 3 30
50 9 9 9 9
Bapuant 7

Pemnts TpaHCOPTHYIO 3a/1auy. A — BEKTOP MOIIHOCTEMN MOCTAaBIIUKOB, B —
BEKTOp MOUIHOCTEN moTpeduTenei, C — Marpuila TPAaHCHOPTHBIX H3JEPKEK Ha
€AUHHUILY Tpy3a:

A =(300; 350; 150; 200)
B = (400: 400: 200)
f 4 3

4
2
=
1
3

1
4
3
4

1 I

Bapuanr 8

Pemute TpaHCcnopTHYIO 3a/1a4y. A — BEKTOP MOIIHOCTEN MNOCTABIIMKOB, B —
BEKTOp MoOUIHOCTeN moTpedutenei, C — Marpuila TPaHCHOPTHBIX H3JEPKEK Ha

CAUHUIY I'Py3a:
A = (20; 30; 40; 20)
B= (40; 40; 20)
2 3 4

1 2 3
=
4 1 2
311

Bapuant 9

PemmTe TpaHCIOPTHYIO 3a/1a4y CO CIAEAYIOMINMHU YCIOBUSIMHU

Tab6muma 9



[ToTpebuTeny u ux cpoc
IlocTaBuku Mouocts 1 2 3 4
MOCTABIINKOB
20 110 40 110
1 60 1 2 5 3
2 120 1 6 5 2
3 100 6 3 7 4
Bapuanr 10
PemmTe TpaHCTIOPTHYO 3a/1a4y CO CIEAYIOIMMU YCIOBUSIMU :
Tabnwma 10
[otpebuTenu u Ux crpoc
[locraBiuku Mouxocts 1 2 3
MOCTABIINKOB
60 60 50
1 50 2 3 2
2 70 2 4 5
3 60 6 5 7

3amanus NI KOHTPOJIbHOW padoThI

MoaeanpoBaHnne CMEIIAHHBIX 3271a4.

3agaya 1. 3aBoA-NPOU3BOJMUTEIL BBICOKOTOUHBIX  3JEMEHTOB  JJIs
aBTOMOOWJIEH BBIMYCKaeT JBa pa3WyHbIX TUMa naetane: X u Y. 3aBon
pacnionaraetr Qonaom padouero BpemMenu B 4000 wyen.-u. B Hememto. s
MPOU3BOJICTBA OJHOM AeTtanu Thuna X tpelOyercs 1 yen.-4, a A MpoOU3BOACTBA
OMHON Jnetan Thna Y — 2 4Yen.-d. [Ipou3BOACTBEHHBbIE MOIIHOCTH 3aBOJIA
MO3BOJISIFOT BbIMMYCKAaTh MakcumyM 2250 nertaneit tuna X u 1750 neraneit tuna Y B
Henemo. Kaxnas nerans tuna X TpelyeT 2 KT METANIMYECKUX CTEp)KHEH U 5 Kr
JUCTOBOI'O MeTajla, a JiyIsl MPOU3BOJICTBA OJTHOM JieTalny Thna Y HeoOXO0auMOo 5 KT
METAUIMYECKUX CTEP>KHEN M 2 KT JIMCTOBOT'O METajjia. Y POBEHb 3allacOB KaXKJI0TO
Bujaa Metaiuia coctapisgeT 10000 kr B Hegento. KpoMe Toro, exxeHeaeabHO 3aBOj
nocrasisier 600 nmeraneit Tuna X CBOEMY IMOCTOSIHHOMY 3aka3uuky. CyIecTByeT
Takke MPOo(COIO3HOE COTJalieHue, B COOTBETCTBHU C KOTOPBIM OOINEE YHCIIO
MPOU3BOJMMBIX B TEUCHHE OJHON HEACNM AeTajel JOJIKHO COCTAaBJIATh HE MEHEE
1500 mwryk.

CKoJbKO  fieTaned KakJIoro TUIa CIeAyeT IPOU3BOJAUTH, YTOOBI
MaKCUMH3UPOBATh 00U TOXO/ 32 HEJEIIO, €CIIU JI0X0/1 OT MPOU3BOJICTBA OJHOM

netanu tumna X coctaiseT 30 ¢. CT., a OT NPOU3BOJACTBA OAHOW JeTaNH TUMA Y —
40 ¢. c1.?



3agauya 2. Ha umeromuxcs y pepmepa 400 rextapax 3eMiIM OH IUTAHUPYET
nocesTh KyKypy3y u coro. CeB u yOopka KyKypy3bl TpeOyeT Ha KaKIbli IreKTap
200 neH. en. 3arpar, a cou — 100 neH. en. Ha mokpsiTHE pacxonoB, CBA3aHHBIX C
CeBOM U yOopkoi, pepmep mosyumn ccyay B 60 Toeic. neH. en.. Kaxawlil rekrap,
3aCEIHHBIM KyKYypy30u, mpuHeceT 30 LEHTHEpPOB, a KaXAbIM T'eKTap, 3aCESHHBIN
coeit — 60 nentHepoB. depMep 3aKIHOYWI TOTOBOP Ha IMPOJAXKY, 0 KOTOPOMY
KKl HEHTHEP KyKYypY3bl IIPUHECET €MY 3 JEH. €]I., a KaXAbli LICHTHEP COU — 6
neH. eq. OnHaKo, COIIaCHO 3TOMY JI0TOBOpY, epMep 00s3aH XpaHUTh yOpaHHOE
36pHO B TCYEHHME HECKOJIBKMX MECSLEB Ha CKJIAJe, MAKCUMasbHasi BMECTHUMOCTH
KOTOPOro paBHa 21 ThIC. IEHTHEPOB.

®depmepy xoTenoch Obl 3HaTh, CKOJIBKO I€KTap HY)KHO 3acesTh Kaxa0d U3
3TUX KYJbTYP, YTOOBI OJTYUYUTh MAKCUMAJIBbHYIO TPUOBLIB.

3agaua 3. Ilepen NPOEKTUPOBIIMKOM aBTOMOOWIISI IOCTaBJ€HA 3ajaya
CKOHCTPYUPOBATh JICHIEBBIM Ky30B, HCIOJb3Yys JIUCTOBOM MeETal, CTEKIO U
MJIaCTMACCY, CTOMMOCTh KOTOPBIX COOTBETCTBEHHO cocTaBiseT 25, 20, 40 p./m2;
npuyéM Macca | M2 JMCTOBOrO MeTajUla, CTEKJIa W IUIaCTMAacChl paBHA
cootBercTBeHHO 10, 15, 3 kr. CoBMecTHast o0uiasi NOBEPXHOCTh Ky30Ba BMECTE C
JIBEPSIMU U OKHAMHM JIOJDKHA COCTaBIAThH 14 M2; U3 HUX HEe MeHee 4 M2 U He OoJiee
5 M2 cienyeT OTBECTH MOJ CTEKI0. Macca Ky30Ba HE 0 KHA npeBpimarh 150 Kr.
CKOJIBKO JIMCTOBOTO MeETajljla, CTEKJIa M IUIaCTMAacChl JOJDKEH HCIIOJIb30BaTh
HaWTyYIIHHA TU1aH?

TecThI:

YK-1 Cnoco6eH ocymiecTBJIsITh KpUTHYECKHI aHAJHM3 NPO0JIeMHBIX CHTYallHil HA OCHOBe
CHCTEMHOI0 MOAX0/1a, BLIPA0ATHIBATH CTPATEIrHIO eiiCTBUIA
Ne1
lMoka3aTenb KayecTsa BbINOSHEHUS pa60Tb| oUeHunBaeTCa cneayrowummMm BeiMdnHamn:
1 @ HOMUWHaNbHOE U AONYCTUMOE 3Ha4YeHNE NnokKasaTtens
2 O cpegHee 3HayeHue nokasarend
3 O npegenbHoe A0oNyCTMMOoE 3HavYeHNe nokasarend.

Ne2

[MokaszaTenu KayecTBa BCrallKn OLLEHMBAIOTCS:

1 @ OTK/IOHEHMEM OT 3afaHHON rNybuHbl BChaLwku
2 O BE€NMNYNHA MAaKCMMaAJZIbHOINo 3Ha4yeHnd BCnalwku
3 O A0oNyCTUMOE 3Ha4YeHne BENNYNHDBI BCNaLLKn

Ne3

Heobx0AMMOCTb YCTAaHOBKM AOMYyCKa Ha TEXHOIOMMYECKYI0 Onepaumio Bbi3BaHa:
1 (®) HEBO3MOXHOCTbLIO MOAAEPXKAHUSA TEXHOIOMMYECKUX MapaMeTpoB

2 O HEPOBHOCTbIO Mosist U BUbpaunein paboumx opraHOB MalUMHbI

3 (O HeTouHOCTbIO MPOBEAEHUS PEryIMPOBOOK

Ne4
JonyckK Ha KayecTBO NoceBa AOJIKEH obecneunBaTtb:
1 @ nonyyeHue MaKCMMasibHOM ypO)KaVIHOCTVI npu MMHUMaNbHbIX 3aTpaTax



2 (O MUHUManbHbLIMK 3aTpaTamu Ha NpoBeaeHne paBoTs
3 (O nonyuenne MakcMMabHOMN YPOXKANHOCTU B 3aAaHHbIX YCIOBUSIX

Ne5

KonnyecTBeHHbIN KpUTEpUIA oLeHKN kadyecTBa paboTbl OrpaHNYMBaETCs:

1 @ [OMNYCTUMOWM NOoTepel ypoxas U KadecTBOM nocneaytoulen paboTbl
2 (O TexHMYECKUM COCTOSIHMEM MaLLMHbBI U CKOPOCTbIO ABUXEHMS!

3 O odusnKo - MexaHUUECKUMI CBOMCTBAMM MOYBbI

N26

OTKNOHeHne GaKTUYeCcKoro 3Ha4YeHns nokasaTens KayecTsa OT HOPMaTMBa OLEHMBAeT:
1 @ cpeAHeKBaApaTUyecKoe OTK/IOHEHWe nokasaTens;

2 O cpenHee apudMeTnyeckoe 3HadYeHne nokasaTens;;

3 O MaKCMMasibHOe 3HavyeHune nokasaTens.

Ne7

OAHOPOAHOCTb AMCNEPCUIA B NapasnsesnbHbIX OMnblTaX NpoBepseTcs no:
1 @ kputeputo KoxpeHa n ®duwepa

2 O CrblogeHTa u KoxpeHa

3 O Ouwepa n KoxpeHa

N°8
Onpepenute NoTpebHOE YMCO0 OMbITOB HEO6XOAUMBIX A peann3aummn sKCnepuMeHTa Ha ABYX YPOBHAX ANS Tpex
dakTopos

1 @® 8
2 O4
309

N29

eHepanbHas COBOKYMHOCTb CyYaMHOM BEMYMHbBI MOAYMHSETCS 3aKOHY:
1 @ HOpManbHOro pacnpeaenexHus rayca

2 O pacrnpeneneHus Belibyna

3 O pacnpeneneHns apKkkocuHyca

N°10

MpoBepka Mofenu Ha aaeKBaTHOCTb NpeAycMaTpuBaeT

1 (®) onpepneneHne HanpaBneHus AanbHEMWMUX OMbITOB
2 (O onpeaenenve napameTpa onTMMU3aLIUK

3 (O Bbibop napamertpa onTUMMU3ALUK

Tembl pedeparoB

1  Mopean u moaeanpoBanue. OnpeneneHue U MOHITUE CUCTEMBI U €€

DJIIEMEHTOB.

Mogaeau u moaeaupoBanue. [[oHITHE «YEPHOTO SIIUKAY.

Mopeiau n MoaempoBaHue. [loHsaTHe MOEIN U MOIEITUPOBAHUS.

Mopean n MmoaenupoBanue. Knaccudukanus Moienei.

Mopenun u mogenupoBanue. O6paboTka BapUallMOHHBIX PSAOB.

ITosryyenue u o0padoTka JaHHBIX I MojeaupoBanus. I[lomydeHue

JAHHBIX.

7 Iloayyenue ®W  o0OpaGoTka  JaHHBIX  JJIA MO/IeJIMPOBAHUS.
JIeTepMUHUPOBAHHBIE U CTOXACTUYECKUE UCXOIHBIC TAHHBIC.

8 Ilonydyenme u o00paGoTkKa JaHHBIX Aas MoAeaupoBaHusi. O0paboTka
pPE3yJIbTATOB U3MEPEHUN OJTHOW CIIy4YailHOM BEJIIMYUHBI.

@)UV, IS OS I \S)



9 Ilosyyenue u 00padOTKa JAHHBIX JJIsl MOAEJNUPOBAHUA. ATIMPOKCUMALIUS
MCXOJHBIX JAaHHBIX.

10 IlosydeHnue u 00padOTKa JAHHBIX /ISl MOACJMPOBAHUA. ATIIIPOKCUMALIHS
JAHHBIX (YHKIIMOHAIBHBIMU 3aBUCUMOCTSIMHU.

11 TIMosmy4enue u 00padOTKA JAHHBIX JJI5 MoJeaupoBaHusl. ODyHKIUH pOCTA.

12 TIloay4denue " o0padoTKka  JaHHBIX  JJA MO/IeJTMPOBAHUS.
AnroputmMudeckue QyHKIHUH.

13 Tlosxy4denue u 00padOTKA JAHHBIX JJI MoeIuPOBaHusl. CUCTEMBI

YPABHEHHUM ISl OITMCAHUS MOJIEIIEH YEPHOTO SIIMKA.

14 Tlony4enue u 00padOTKA JAHHBIX JJI MOJEJIUPOBAHUS. ATIIIPOKCUMALIHS
JTAHHBIX PETPECCUOHHBIMH 3aBUCUMOCTSIMH.

15 TIlony4yenue u 00padoOTKa JAHHBIX JJIsl MOJEJTMPOBaHMUs. MoaeaupoBaHue
KOPPEISLUOHHBIX 3aBUCUMOCTEN.

16 TIpuHIUNBI IOCTPOECHUSI MATEMATHYECKUX Mojiesaei. [IpuHIunb BEIOOpa
CTPYKTYPbI MOJEIH.

17 IIpuHUUNBI IOCTPOCHUSI MaTeMaTH4YecKuX Moaeei. [Ipouenypa

IMOCTPOCHUA MaTeMaTHYECKOM MOACIN U €€ UCCIICAOBaHMA.

18 IIpuHUUNBI MOCTPOCHUSA MAaTEeMATHYECKUX MojJeseil. MoaenupoBaHue
KOPPEIALMOHHBIX 3aBUCUMOCTEM.

19 IlpuHHUNBI NOCTPOEHMS MaTeMaTH4YecKHX Mojesdei. OOcienoBaHue
00beKTa, MOCTPOCHUS ClieHapHs ero (QYHKIIMOHUPOBAHUS U KOHIIENITyaIbHOMN
MOJIETIH.

20 IIpuHHUNBI TOCTPOEHHMSI MaTeMAaTHYeCKMX Mojeseid. YucieHHoe
IPEACTABICHUE MOJIEIIN.

TeMbl HAYYHBIX TUCKYCCHI (KPYIJIBIX CTOJIOB)

MeTtonbl 00pabOTKH BapHALIMOHHBIX PSIOB.

MopennpoBaHue KOPPEISIUOHHBIX 3aBUCUMOCTEN.

[Tpouenypa nocTpoeHuss MaTEMaTUYECKON MOJIENIN U €€ UCCIIEIOBAHUSI.
[IpuHIUTIBEI BBIOOPA CTPYKTYPHI MOJIEIH.

[IpoBepka u OLIEHUBAHUE MOJEIIEH.

DN B~ W =

Jlna npomesrxcymounozo konmpoaa no komnereHuun «YK-1, Cnocoden
OCYIIECTBJISITh KPUTHYECKHMH aHAJAU3 NPO0JEeMHBIX CHTYalldii HA OCHOBeE
CHCTEMHOT0 MO/IX0/1a, BLIPA0ATHIBATH CTPATETNIO IeHCTBUID)

Bonpocwl k 3auémy

1. Kareropuu Hay4YHbIX 3HAaHUU

2. TpeboBaHus K MOAEISIM - aJCKBaTHOCTh, IOJHOTA, THUOKOCTD,
TPYAOEMKOCT.

3. ITousTe MaTeMaTUYECKON MOJIEIIH.

4. ITonsitue « IMUTAIIMOHHOE MOJICIIMPOBAHUEY.



5. Ilonstue «Kpurepnii ONTUMAIBHOCTHY.

6. lleneBas ¢pyHKIIMS 1 €€ HA3HAYCHUE.

7. Cucrema OrpaHMYEeHUN.

8. IloHATHE «AHAUIMTUYECKON MOJEIIN.

9. IlonsATHE «ANTOPUTMUYECKON MOIETN.

10.ITonsaTtue «JlerTepMUHUPOBAHHON MAaTEMATUYECKON MOAECITN.

11.ITonstue «CraxocraTuueckoil MaTEMATUYECKON MOJETI.

12.Ilepeunicnute METOABI TOTYUYEHHS ONBITHBIX JAHHBIX.

13.1loHsiTHE «paHAOMU3ALMS YPOBHS WIIM BApPUAHTA UCCIIECTOBAHU.

14.MeTon «KCHEPTHBIX OLICHOK.

15.1TonsiTue  BEpPOSITHOCTH  PACHPENCIICHHUS  CIy4allHOM  BEJIWMYHUHBI.
[ToHsTHE CciyyaliHas BEJIMYUHA.

16.3akoH pacnpeneneHus ciry4aiiHo BennurHbl BeliOyia.

17.HopmasibHBIN 3aKOH paclpeie]IeHNs CIy4YaliHOM BeIM4YuHEI [ aycca.

18.3akoH pacnpenenenus ciyyaiiHou Benuuunbl [lyaccoHa.

19.11oHgTHE annpoKkcUMalusi UCXOAHBIX JaHHBIX.

20.ITousarue daxrop. TpeboBanus k Gpakropam.

BO”pOCbl K IK3ameny

OrnpeienieHUe U MOHATUE CUCTEMBI U €€ DJIEMEHTOB.

[ToHsiTHE METO/Ia «UEPHOTO SLIUKAY.

JleTepMHUHUPOBAHHBIE U CTOXACTUYECKUE CUCTEMBI.

[TonsiTue BHEMTHUX (PAKTOPOB.

CBolicTBa HepapXUUECKUX CUCTEM.

[ToHsiTHE MOZIENU U MOJIETTUPOBAHMUSI.

Knaccuduxanus Mmozaenei.

[Tomydyenune u 06pabOTKa JAHHBIX JUISI MOJIECTUPOBAHMS.
[IpuHIUTIBEI BBIOOPOYHOTO HCCIIEOBAHUSI.

10.Merop Jlenphu — Kak METOJ IKCIIEPTHON OLEHKH.
11.JleTepMUHUPOBAHHBIE U CTOXACTUYECKUE UCXOIHBIE JaHHBIE.
12.06paboTka pe3yabTaTOB U3MEPEHUN OJTHON CITyYalHOUN BEITMYMHEI.
13.3akoH pacnpeneneHust BEpOATHOCTEN CIyYaWHOW BEJTUYUHBI.
14. Annpokcumanusi MICXOAHBIX TaHHBIX.

15.1TpeacraBneHue TaHHBIX B BUE BPEMEHHBIX PSIOB.
16.[1onsiTHE TPEHIa BPEMEHHBIX PSIOB.

17. AnnmpokcuManusi TaHHbIX (PYHKIIMOHAIBHBIMU 3aBUCUMOCTSIMHU.
18.OkcnioHEHIIMATIbHBIE TTOJTUHOMBI.

19. AnnomeTpuueckue 3aBUCUMOCTH.

20.DyHKIMH pOCTA.

XN kW=

Tecmul 013 npogedenuss NPOMeENHCYymouHoUl ammecmauuu



YK-1 Cnoco6eH ocymiecTBJIsITh KPUTHYECKUI aHAJHM3 NPO0IeMHBIX CHTYallHil HA OCHOBe
CHCTEMHOIO0 MOAX0/1a, BLIPA0ATHIBATH CTPATEIrHIO eliCTBUIA

Ne1

DKCMepuMMEHTbI NMPY NIaHUPOBAHMM SKCMEPUMEHTOB HEO6X0AUMbI ANsi:
1 (® onpeneneHus kKo3hBULNEHTOB ypaBHEHUS perpeccum

2 O onpeaenenus GyHKUUM OTKAMKE

3 (O ans onpenenenns hakTopoB W MHTEPBAsOB

N2

YpoBHU BapbupoBaHus GakTOpOB yCTaHaBNBAOTCA:

1 @ nyTem onpeaeneHns MakCMManbHOr0 N MMHUMaabHOro 3Ha4YeHus
2 O B o6nactn akcTpemyma

3 O B 06n1acTn Hanbonbllero 3HayeHns napamMeTpa onTMMM3aunm

Ne3

daKkTOpHOE MPOCTPAHCTBO A4S NoIMHOMa (haKTOPHOro SKCrepuUMeHTa Npu AByX akTopax U3MEHSIIOLWMNXCS Ha ABYX
YPOBHSIX 3ajaeTcs

1 (® 3apaetcs kBagpaToM
2 O «y6om
3 O HenpasuibHbIM MHOIOyroslbHUKOM

No4

I'Ionyqume AaHHbIX OCYLECTBNAETCA Cieayr WM nyTamm

1 @ Bce06u1,ero KOHTpONA, BbI6OpOLIH0F0 nccnenoBaHua, NnaHNMpoBaHUA 3KCNEPUMEHTA
2 O KOHTpONA, Me€ToAa UccnenoBaHund, njiaHMpoBaHNA 3KCNEPUMEHTaA

3 O aHann3 AaHHbIX, NIaHNpOoBaHUE 3KCNeEPUMEHTa, o6pa60TKa AaHHbIX

Ne5

PaHaoMm3aumsa onbITHbIX AaHHbIX NpeacTaBnseT

1 @ cnyyariHbl BbI6Op ob6bekTa nccnefoBaH1s U ypoBHSA X BapbMpOBaHUS

2 O 3aKOHOMEpHbIV BbI6Op 06bekTa nccneaoBaHUs M napamMeTpa onTuMM3aumm
3 O BblI6Op 06bekTa uccnenoBaHMs BAUSIOLLErO Ha NapamMeTp

N°6

NcxopHble faHHble 06 06bekTe uccnenoBaHUst MOryT 6biTb 3a4aHbl:

1 @ OTAENbHbLIMW YMC/TaMUK, BEKTOPOM UKW MaTpULEN YUCES, BPEMEHHbIM PSAAOM

2 O yncnamu , MaTpuuaMmn, MHTErpasbHbIMKU psiaamMm

3 O OTAENbHbLIMM 3HAYEHUAMU, MaTpULAMK yncen, anddepeHunanbHbiM 3HaYEHNEM

Ne7

MeTogn [enbd oCHOBaH Ha

1 @ nocneaoBaTesibHOM @aHKETMPOBAHMM MHEHUI SKCMEePTOB MO MHTEPECYIOLNM BOMpocaM
2 O rnocnenoBaTe/lbHOM aHKETUPOBAHMKN UcceaoBaTenen

3 O nocnenoBaTelbHOM aHKETMPOBaHUMU

N°8

OueHKa MHeHUI crneumanucTos no Metoay Aenbd ocHoBaH
1 @ Ha NTIOrMYEeCcKOM aHasin3e NoslyYeHHbIX MHEHWUN

2 O Ha MaTeMaTM4YeCKOM aHanm3e MHeHWUM’

3 O y4YeTe MHEHUI CreunanmncToB B pasHoi obnactu

N°9

MnaHMpoBaHWe 3KCNepuUMeHTa — MeToA Npu KOTOpOM

1 (® napameTpbl U3yyaeMoro o6bekTa yCTaHaBMBAOTCS C MOMOLLbIO NAaHOB UMEIOLWMX TMHEIHbIA XapaKkTep
2 (O napameTpbl U3yuaemMoro o6beKTa 3a4al0TCs C MOMOLLbIO MIAHOB MMEIOLLMX KBaAPaTUYHbIN XapakTep

3 (O napameTpbl U3yuaeMoro o6bekTa 334al0TCs C MOMOLLbIO SIMHENHBIX MOAENeN



7.3.2 Ounenounble cpeacrsa mno kommereHuun «OIIK-3, Cnocoden
HCIO0JIb30BATh 3HAHUS METOJOB pelleHHsl 3a1a4 NpPH pa3padoTKe HOBBIX
TEeXHOJIOTHH B MPO(eCCHOHATILHON AeATeIbHOCTID)

JIna mexkyweco koumponsa mno komnerenunu «OIIK-3, Cnocoben
HCI0JIb30BATHL 3HAHUSI METOJO0B pelleHHMsl 3a7]a4 NpH pa3padoTKe HOBBIX
TEXHOJIOTHH B IPO(PecCHOHAIBHON AeITeJIbHOCTID)

Keiic-3a0anusn

Bapuantsl kelic-3aganuii kK meroxy Monte-Kapiio

ITocTpouth MaTeMaTUYECKYIO MOJIEb 3aJ]a4l COTJIaCHO BallleMy BapHUaHTY.
Pemuts 3a1auy ¢ momoieto cpeactsa MS Excel.

CrnenaTtb COOTBETCTBYIOIINE BBIBOIBI.

No Bup cxemsbl coeinHeHust TpuOOpPOB B 3HayeHue Tounoe

BApUAHTA | CHUCTEME KOHTPOJISI KaueCTBa NPOyKIINHU Pl 3HAYECHUE

BepoOsSITHOCTH P
OTKa3a
CUCTEMBbI
(ucnonb3yercs
JUTST KOHTPOJISI
MPaBUWIbHOCTH
pacyeToB)
1,19 0,1 0,109
12

2,20 Bron _| I { } Buzox 0,2 0,0232

3,21 113 0,3 0,363

4 e 0,3 0,027

L

5 Bxono Iz Brixoo 0,4 0,064

6 113 0,5 0,125

7,22 0,3 0,1719

I I13

8,23 Bron { ]_[ } Bason | 0.2 0,0719

9,24 e I 0,4 0,2944

10, 25 oe 0,4 0,4384

11,26 Bxon __| III 3 Brixon 0,3 0,3189

12,27 14 0,2 0,2064

13, 28 = 0,1 0,1981

14,29 Bxon | IIl { } 4 |— Brmozr(,2 0,3859

I13




15, 30 0,3 0,5541

16 0,1 0,3439
7 Brox | I || M2 [ M ] 4 | Bemor [ 0.5904
18 0,05 0,1855

3aoanusn 011 KOHMPOJIbHOU padomovl
MoaenupoBanue cMEIIAHHBIX 3a1a4.

3agaya 1. 3aBoA-IPOU3BOAMUTENL BBICOKOTOYHBIX  3JEMEHTOB  JJIs

aBTOMOOWJICH BBIMYCKaeT JBa pa3MyHbIX TUMa naetaneit: X u Y. 3aBoj
pacrionaraetr ¢onaoMm pabouero BpeMenun B 4000 uyen.-u. B Hememto. s
MPOU3BOJICTBA OJHOM AeTanu Tumna X Tpedyercs 1 uen.-u, a AJig MPOU3BOJICTBA
ONHOW aeTanu Tuna Y — 2 4en.-d4. IIpon3BOACTBEHHBIE MOLIHOCTH 3aBOJa
MO3BOJISIFOT BBIMMYCKaTh MakcumyM 2250 netaneit tuna X u 1750 neraneit tuna Y B
Hegemo. Kaxnas aetanp tuma X TpeOyeT 2 KI' METAIUIMYECKUX CTep)KHEH U 5 Kr
JMCTOBOTO METaIa, a JiJIsl MPOU3BOCTBA OAHOM JeTanu Tuna Y HEoOXO0IUMO S5 KT
METAIIMYECKUX CTEPKHEN U 2 KT JTUCTOBOTIO METajlia. Y POBEHb 3alIaCOB KaXKI0TO
Buaa Metauia coctabisier 10000 xr B Henento. Kpome TOro, exXeHeIeIbHO 3aBO
noctapysier 600 aeraneit Tuna X cBOeMY MOCTOSIHHOMY 3aka3uuKy. CylecTByeT
Takke Mpo(CO3HOE COrjalleHrue, B COOTBETCTBHU C KOTOPBIM OOIEe YHUCIIO
MPOU3BOJMMBIX B TEUCHHE OJHOM HENENM ACTaJel NOJKHO COCTABIATH HE MEHEE
1500 mTyk.

CkonbKO  feTajed  KaxkJIOoro TuIa CIeAyeT TMPOU3BOJIUTH, YTOOBI
MaKCHUMHU3UPOBaTh OOIIUI JOXO/ 3a HEEINI0, €CJIU JI0XOJ] OT MPOU3BOJCTBA OJAHOU
netanu tumna X coctaniseT 30 ¢. CT., a OT MPOU3BOJCTBA OAHON JeTanu Tuna Y —
40 ¢. c1.?

3agaua 2. Ha umeronuxcs y pepmepa 400 rexrapax 3eMiIM OH IUIAHUPYET
nocesTh KyKypy3y u coto. CeB u yOopka KyKypy3bl TpeOyeT Ha KaKIbIi reKTap
200 neH. en. 3atpart, a cou — 100 neH. en. Ha mokpsITHE pacxod0B, CBSI3aHHBIX C
CeBOM U yOopkoii, hepmep nomayumin ccyay B 60 Teic. neH. en.. Kaxawlil rekrap,
3aCeIHHBIM KyKypy30u, nmpuHeceT 30 LEHTHEPOB, a KaXAbI I'EKTap, 3aCESHHBIN
coerr — 60 nentepoB. depmep 3aKIOYUAIT TOTOBOP HA MPOAAXKY, IO KOTOPOMY
KQKJIBIU LIEHTHEP KYKYPY3bl IIPUHECET €MY 3 JIEH. €., 4 KAKAbIA LIEHTHEP cou — 6
neH. e, OJIHaKo, COTJIACHO 3TOMY J0TOBOpPY, dhepMep 00513aH XpaHUTh yOpaHHOE
3€pHO B T€UCHUE HECKOJBKHX MECSIIEB HA CKJIA/E, MAKCUMAJIbHAs BMECTUMOCTh
KOTOPOro paBHa 21 ThIC. IEHTHEPOB.

depmepy XOTeNOoCh Obl 3HaTh, CKOJBKO T'eKTap HYKHO 3acCesiTh KaXIOW U3
ITUX KYJBTYP, YTOOBI MOTYYUTh MAKCUMAIbHYIO MPUOBLIb.

3agaua 3. Ilepen mpPOEKTUPOBIIMKOM aBTOMOOWIISA TMOCTaBjieHa 3ajada
CKOHCTPYUPOBAaTh JICHIEBBIM Ky30B, HMCIOJIb3Yys JIMCTOBOM METall, CTEKIO U
IJIaCTMACCY, CTOMMOCTh KOTOPBIX COOTBETCTBEHHO cocTaBiser 25, 20, 40 p./m2;
npuyéM Macca | M2 JMCTOBOrO MeTajla, CTEKJIa M IUIaCTMAacChl paBHA




cootBercTBeHHO 10, 15, 3 kr. CoBMecTHas 00IIas MOBEPXHOCTh Ky30Ba BMECTE C
JBEpSAMHU U OKHAMHM JIOJKHA COCTaBIISITh 14 M2; U3 HUX He MeHee 4 M2 u He Ooliee
5 M2 ciexyeTr OTBECTH MoJ CTekI0. Macca Ky30Ba He JOJKHA NpeBblath 150 Kr.
CKOJIBKO JIMCTOBOTO MeETajlla, CTEKJIa M IUIACTMAcChl JOJDKEH HCIIOJIb30BaTh
HaWJTy4IIHN TUIaH?

Tecmu

OIIK-3 Cnoco0eH uCcno/ib30BaTh 3HAHUS METO0B pellleHUus 3a71a4 NPpH pa3padoTKe HOBbIX
TEXHOJIOTHH B IPO(eCcCHOHAIBHOM AeATeTbHOCTH
No1
CsoncTBo poToTabenbHOCTM XapaKTepusyeTcs 3Ha4yeHne napaMeTpa HaxoAasLwWwerocs oT LeHTpa:
1 (® Ha 0aMHaKOBOM PaccTOsIHMM
2 O Ha pa3HbIX pacCcToAHUAX
3 O Ha ornpeaeneHHOM 3HaYeHUn

N22

Ycnosus HOpMMPOBKMN (DaKTOPOB:

1 @ CyMMa KBaApaToOB 3/1eMeHTOB CTON6L0B paBHO YMCAY OMbITOB
2 O CyMMa 3/1EMEHTOB CTO/I6LI0B paBHO YMCAY OMbITOB

3 O CyMMa Bcex CTon6uoB 0ANHAKOBO

Ne3

CBOWCTBO MaTpuLbl NaHUPOBaHUS SKCNepUMeHTa:
1 (® cuMmeTpuyHOCTb, HOpMUpPOBaHME (HaKTOPOB
2 O cymma cTon6LoB 0ANHAKOBO

3 (O cMMMETPUYHOCTbL M OPTOrOHANBLHOCTb

No4

Mcuxonornyeckmii aKCnepMMeHT HeobxoanM Ans:

1 @ CoKpalleHus obbeMa sKkcnepuMeHTanbHoM paboTbl
2 (O Bbibopa npeaenos BapbyUpoBaHUs

3 (O Bbibopa napameTpa onTMMU3ALINN

Ne5

ANpUOPHOE paHXMpoBaHWe (hakTOPOB 3aK/OYAETCS B TOM, YTO:

1 (® daxTopbl paHXMUPYyIOT B nopsiake y6biBaHUs BHOCUMOrO UM BKaaa

2 (O odakTopbl paHXUpYIOT B MOPSAKE BO3pACTaHWs BHOCHMOTO UM BK/1aAa
3 (O dakTopbl paH)XMPYIOT B MOPSAKE MOCTOSIHHOMO 3HaYeHUs BKAaAa.

Ne6

CBolicTBO poToTabenbHOCTU:

1 @ 3HaYeHns napameTpa HaxoAsATCsA Ha OAMHAKOBOM pacCTOSIHUM OT LeHTpa
2 O 3HayeHnsa NapaMeTpa HaxOASTCHA Ha pa3HOM PacCTOSHUM OT LeHTpa

3 O 3HaYeHns napameTpa HaxoAsATCs Ha 3alaHHOM PacCTOSIHUM OT LeHTpa

Ne7

Mcmxonornyeckunii aKCnepMMeHT HeobxoanmMm:

1 @ ANSa coKpalleHns obbema sKkcnepuMeHTa

2 O AN n3yyeHus obbekTa aKCnepmMeHTa

3 O ONS onpefeneHvs napaMeTpa onTuMmnsauuu.

N8

AnpuopHoe paHxupoBaHue hakTOpoB NPOBOAUTCS METOAOM

1 (®) aHkeTvpoBaHWs creunanucTos

2 O aHKeTUpOBaHWA nccneagoBaTesnen No pasHolM obnacTam



3 O AHKETUPOBaAHUA BCEX Xenakwnx

N°9

Mpv aHKeTUpOBaHWUM creunanucT

1 @ YKa3blBae€T 3HAa4YNMMOCTb CbaKTOpa N MOXET USMEHUTb UHTEPBAJT1 BapbUpOBaHUA

2 (O ykasbiBaeT 3HaUMMOCTb (haKTOpa U WHTEpBa BapbUPOBaHUS

3 (O ykasbiBaeT MHTEpBan BapbUPOBaHUS

N°10

YcnoBusi HOPMUPOBKK HaKTOPOB:

1 (® cymma KBaapaTOB 3/1EMEHTOB CTONGLOB PaBHO YMC/TY OMbITOB

2 O CyMMa 3/1eMeHTOB CTON6LOB paBHO YNC/y OMbITOB

3 O CyMMa Bcex CTon6uoB 0ANHAKOBO

Temut peghepamos

10

11

12

13

14

15

IIpuHUMIBI NOCTPOCHUA MaTEeMAaTUHYIEeCKUX Moaesei. [Iposepka u
OLICHUBAHUE MOJICIIEH.

IIpyHUMOBI  MOCTPOEHMS  MATeMAaTHYeCKHX  Mojeseil.  AHaiu3
YyBCTBUTEJIBHOCTHU, PAHXKUPOBKA IAPAMETPOB U YIIPOLIEHUE MOJEIIH.
IIpyHOUNBI NMOCTPOCHUS MaTeMAaTHYEeCKMX Mojaeaei. MopaenupoBaHue
CMEIIAHHBIX 33/1a4.

IIpuHOUNBI OCTPOEHUSI MaTeMaTHYeCKUX Moaeael. [[puHIUnbl OneHKn
aZICKBaTHOCTU ¥ TOYHOCTH MOJIEIIN.

IIpuHOUNBI MOCTPOEHUSI MaTeMaTH4YeCKUX Mojaeaed. I[LntanupoBanue
MOJENBHOTO YKCIIEPUMEHTA.

I[IpuHUMOBI MOCTPOeHMs MaTeMaTH4ecKHX Mogesaeil. OO6paboTka
PE3YIABTATOB CINIAHUPOBAHHOTO DKCIEPUMEHTA.

IIpyHUMIIBI MOCTPOCHUS MAaTeMaTHYeCKHUX MojJesaed. MoaenupoBaHue
ONTUMHU3ALMOHHBIX 3a7a4.

MaremaTnyeckoe mporpaMmMupoBanue. OCHOBHBIE TOHSTHS JIMHEHHOTO

IpPOrpaMMHUPOBAHUSL.
MaremaTnueckoe NporpaMMHpoOBaHUe. JlnHamuueckoe
MIPOrpaMMUPOBAHHUE.

MaremaTnueckoe  mnporpammupoBanue. (CereBoe  mpelCTaBICHUE
ITPOLIECCOB.

MaremaTuueckoe MPOrpaMMHpOBaHHE. MopenupoBanue
ONTHMHU3ALMOHHBIX 3a7a4.

OcHoBBI HUMHUTALMOHHOIO MO/1eJIMPOBAHUS. Nmuranmonnoe

MOJICTUPOBAHUE U €TO ATAIbI.
OcCHOBbI MMHUTAIMOHHOTO MOJAeJMPOBaHMs. [loHATHE MOIEIUPYIOIIETO
anropurtMa Impouecca.

OcHOBbI MMHUTAIMOHHOTO MoaeaupoBanus. Iloctpoenue woxeneit ¢
MUHHMU3AIUEHN 11eJIeBOM (PYHKIINH.

OcCHOBBI MMHUTAIIMOHHOI0 MOJAEJUPOBAHUA. DJIEMEHTHl TEOPUHU MACCOBOIO
00CITy>)KMBaHUSI.



16 OcHOBBI HMMHUTAIIHOHHOI'0 MOJECJTUPOBAHMS. Bxopsammuit MIOTOK
TpeOOBAHMIA.

17 OcHOBBI MMUTALIMOHHOI'0 MOAEJIMPOBaAHUA. ONTUMAIBHOE HCIIOJIB30BAHHE
peECypCoB.

18 OCHOBBI MMUTAIIMOHHOIO0 MOIeJIMPOBAHUA. [ eHEepanus cry4allHbIX YUCEIL.

19 OcHOBBI MMHMTAIMOHHOTO MOJAEJUPOBAHUA. DJIEMEHTHl HWMHUTALIMOHHOMN
MOJICITH.

20 OcHOBBI MMHUTAIMOHHOIO MO/IeJTMPOBAHUS. MoaenupoBanue
TPAHCIIOPTHBIX 3a]1a4.

Temwt Hayunbix OucKyccuil (Kpy2aplx cmoJios)

1 AHanu3 YyBCTBUTENBHOCTH, pAaHXUPOBKAa TApaMEeTpPOB U  YMPOIICHHUE
MOJIEIIH.

[IpuHIUIIBI OLIEHKH aIeKBATHOCTH U TOYHOCTU MOJIECIIH.

[InaHupoBaHKEe MOJIEIBHOTO KCIIEPUMEHTA.

MopenupoBaHue ONTUMU3ALMOHHBIX 3a]1a4.

NmMuTanmoHHOE MOJICIIMPOBAHUE U €TI0 ITAIIbI.

(O N SN VS I \O)

Jlna npomesrccymounozo konmpoaa no kommnerenunun «OIIK-3, Cnnocoden
HCNOJb30BATh 3HAHUS METONOB pelleHUus 3a4a4 NpH pa3padoTKe HOBBIX
TEXHOJIOTUH B IPO(PecCHOHAIBHON AeITeJTbHOCTID)

Bonpocul k 3auémy

[S—

®opMyna s ONIpeAeNIeHHs] HEOOXOIMMOTO YMCIIa ONBITOB.
2. OnpenenuTh 4YUCIO OINBITOB 4YUCIO (PAKTOPOB 3, YKHCIO YPOBHEH
BAPBbUPOBAHMUSL.
AJTOPUATM CO37aHUsI MATPHULIBI INIAHUPOBAHUS IKCIIEPUMEHTOB.
Meron yepenoBaHus 3HAKOB IPU CO3JAHUU MATPULBI IIIAHUPOBAHUS.
[ToHATHE «UEPHOTO SAIINKAY.
[TonaTre Monenu U MOJIETUPOBAHUS.
Knaccuduxanus Mmozenei.
O06paboTKa BapuallMOHHBIX PSIOB.
[TonmyyeHue naHHBIX.
10. [IeTepMUHUPOBAHHBIE U CTOXACTUYECKNE UCXOIHBIE TaHHBIE.
11. OG6paboTka pe3yabTaTOB U3MEPEHUN OHOM CITy4yaiHOW BEJIMUUHBI.
12.  Anmpokcumanusi HCXOJHBIX JaHHBIX.
13.  Anmpokcumanus JaHHBIX (PyHKIIMOHAIBHBIMHU 3aBUCUMOCTSMH.
14. ®ysxumm pocra.
15. Anroputmuyeckue QpyHKIUH.
16. Cucrembl ypaBHEHUH JUIsl ONIUCAHUS MOJEJIEN YEPHOTO SIITUKA.
17. Anmpoxcumanus TaHHBIX PETPECCUOHHBIMU 3aBUCUMOCTSMMU.
18. MonenupoBaHue KOPPEIALMOHHBIX 3aBUCUMOCTEM.

WX kW



19. Ilpunummnsl BBIOOpaA CTPYKTYPBI MOJAETIH.
20. TIIpouenypa mnoCcTpOEHUsS MATEMAaTUUECKOM MOJIEIIA U €€ UCCIICIOBAHUS.

BO”pOCbl K IK3ameny

1. 3aMKHyTast ABYXKOMIIOHEHTHAsi MOJEJb POCTA.

2. ®yHkus pocta I'omneprua.

3. AnroputMmudeckue (Jorudeckue) QyHKIUU.

4. CucrteMbl ypaBHEHUM JJIsI OMMCAHUS MOJIEIIEN YEPHOTO AIIMKA.

5. Anmpokcumanusi JaHHBIX PErpeCCUOHHBIMU 3aBUCUMOCTSMHU.

6. JIuneliHbIe MOJENN IEPBOTO MOPSAIAKA.

7. IlpuHOMNBI TOCTPOEHUS MATEMATUYECKUX MOJIEIIEH.

8. IlpuHumnbl BEIOOPA CTPYKTYPBI MOJACIIH.

9. Ilpoueaypa NocTpOEHUs MATEMATUYECKON MOJIENIN U €€ UCCIICIOBAHMUSI.

10.006cnenoBanre 00beKTa, MOCTPOCHUE CIIEHAPUS €r0 (DYHKIIMOHUPOBAHUS H
KOHIIENTYaJIbHOW MOJIEIIH.

11.2Tansl mocTpoeHus cueHapus npouecca QyHKIMOHUPOBAHUS OOBEKTA.

12.YucneHHOE MpEeaCTaBICHUE MOJIEIIH.

13.1IpoBepka 1 oLileHNBaHUE MOJEIEH.

14.11laru 1Mo UCKJIFOYEHHUIO OIIUOKH.

15.AHanu3 4YyBCTBUTEIBHOCTH, PAHXUPOBKA MapaMETPOB U YIPOIICHHUE
MOJIETIH.

16.I1puHIUIIBI OLIEHKH aICKBATHOCTH U TOYHOCTH MOJICIIH.

17.1ToHaTHE SKCTIEPTU3BI MOJIETIH.

18.1lmanupoBanre MOJEIBLHOIO SKCIIEPUMEHTA.

19.®yHK1MS OTKIMKA U PAaKTOPHOE TPOCTPAHCTBO MOJIETIH.

20.06paboTka pe3ynbTaTOB CIIAHUPOBAHHOTO YKCIICPUMEHTA.

Tecmut 013 npogedenuss NPOMENCYMOUHOU ammecmayuu

OIIK-3 CnocoGeH ucnmo1b30BaTh 3HAHUS METO/I0B PeLIeHNs 32124 NPH pa3padoTKe HOBBIX
TEXHOJIOTHH B MPO(deccuoHAIbLHOM 1eATeTbHOCTH

No1

N3MeHeHne daKkTopa Ha BEPXHEM W HUXKHEM YPOBHE NpeACTaB/seT:
1 @ (aKTOPHbIN 3KCNEPUMEHT

2 O APO6HON pennnKkoi;

3 O naaHMpoBaHWe 3KCNepuMeHTa.

N2

CBoncTBO poTOoTabenbHOCTM NpeacTaBnsieT pacCTossHUE OT LeHTpa A0 Ntoboro 3HavyeHus dakTopa:
1 @ oAMHaKoBoe

2 O MUHUMasbHOEe

3 O MaKcumasnbHoe

Ne3
YcnoBusi HOPMUPOBKK HaKTOPOB:



1 @ CyMMa KBaApaToOB 3/1eMEHTOB CTON6L0B paBHO YMCAY OMbITOB
2 O CyMMa 3/IEMEHTOB CTO/I6LI0B paBHO YMCy OMbITOB
3 O CyMMa Bcex CTon6LoB 0ANHAKOBO

N24
CBOWCTBO MaTpuLbl NaHUPOBaHUS SKCNepUMeHTa:
1 (® cuMMeTpuuHOCTb, HOpMUpPOBaHME (HaKTOPOB
2 O cummerpuuHocTb

3 O HOpPMUpOBaHMe

N5

Mcmxonornyeckuii aKCcnepMMeHT Heobxoamm ans:

1 @ CoKpalleHus obbema skcnepuMeHTanbHou paboTbl.
2 (O Bbibopa Npenenos BapbUPoOBaHUS

3 O BblbOpa napameTpa oNnTUMM3aUUn

Ne6

AnpuopHoe paHxupoBaHue HaKTopoB 3aKsoyaeTcs:

1 (® B pacnonoxeHue GpakTopos B NopsiAKe yBbiBaHUsS BHOCUMOrO UM BKaja
2 (O He 3aBUCMMO OT BHOCMMOrO BKNaAa

3 (O MUHUManbHOE 3HaueHWe BHOCUMOrO BK/aaa

N°7

CBolicTBO poToTabenbHOCTU:

1 @ 3Ha4YeHUs NnapameTpa HaxoAsTCs Ha OAMHAKOBOM pacCTOSIHUM OT LeHTpa
2 O 3HayeHnsa nNapaMeTpa HaxOASTCHA Ha pa3HOM pacCTOSHUM OT LeHTpa

3 O 3HaYeHns napameTpa HaxoAsATCsA Ha 3alaHHOM PacCTOSIHUM OT LeHTpa

N8

Mcmxonornyeckuii akcnepMMmeHT HeobxoanMm:

1 @ ANS coKpalleHns obbema sKcnepuMeHTa

2 O ANA n3ydyeHns obbekTa aKCrnepmMMeHTa

3 O ONS onpefeneHvs napaMeTpa onTMMmnsauum

N29

BnusHue dakT opoB Ha NapamMeTp oNTMMM3aLMK anNpuoOpHO ONpeaensieTcs NpoBeaeHneM
1 (®) aHkeTVpoOBaHWS CMELManVUCTOB B paccMaTpuBaeMoil 061acTy

2 O onpoc paboTHUKOB

3 (O cnyuaiitoe pacnonoxeHue

N°O

B aHkeTe Mo onpocy cneumannucToB UMEeTCs BO3MOXHOCTb
1 (® ykasaTb 3HaueHMe hakTopa M YPOBEHb M3MEHEHUS
2 (O pacnonoxeHue dakTopos

3 O YPOBHU U3MEHEeHMA

7.3.3 OuneHo4yHble CpeacTBa MO KoMmmeTeHuuu <«, CnocodeH
pa3padarbiBaTh (uU3MYECKHEe H MaTeMaTH4ecKHe MOJAeJH, INPOBOAUTH
TeopeTU4ecKne U IKCIEePUMEHTAIbHbIE HCCIe0BAHNS MPOLECCOB, SIBJICHUH H
00bEKTOB, OTHOCAIIMXCA K  MEXaHHM3AUUHM, CeJIbCKOXO03AHCTBEHHOT 0
NMPOU3BOICTBA»

Jlna  mexkywezo Kommpona 1O  KommeTreHnun «, Cmnocoden
pa3padarbiBaTh (uU3MUYeCKHEe H MaTeMaTH4deckue MoOJAeJH, NPOBOAUTH



TCOPECTUYECCKHUE U IKCICPUMECHTAJBbHbIC UCCICIOBAHUA IPOLECCOB, SIBJJEHUH U
06'[>€KTOB, OTHOCAIINXCH K MEXaHHU3aAIlNuH, CeJIbCKOXO03SIICTBEHHOI 0
IMPOMU3BOJACTBA»

Keitic-3a0anus

MopaennpoBanue ONTUMHU3AIMOHHBIX 32124
eab padoThl: U3yYUTh BOBMOXKHOCTH HaACTporku «Ilouck pemenus» Excel
Ha NMPpUMEPE PEUICHUS] ONTUMU3ALMOHHBIX 3a/a4.

3ananue 1. PemuTh JIMHEHHYI0 ONTUMHU3ANMOHHYIO 3a/1a4A.
®upma npou3BOaUT Tpu Buaa npoaykuuu (A, B, C), 1 BeIycKa KaxK10ro
TpeOyeTcs onpeieIeHHOE BpeMsi 00pabOTKH Ha YEThIPEX YCTPOUCTBAX.

Bua npoaykuuu Bpemst 00padoTKm, 4. IpuobLIB, y.c.
I 11 1 10%
A 1 3 1 2 3
B 6 1 3 3 6
C 3 3 2 4 4

MaxkcumanbpHO AomycTuMoe Bpemsi pabotel Ha yctpoiictBax [, II, III, IV
COCTaBJISIET COOTBETCTBEHHO 84, 42, 21 u 42 yaca.
TpeOyeTcst paccunTath IJ1aH NPOU3BOJICTBA, 0OECTIEUNBAOLIUI

MaKCHUMAaJIbHYIO MPUOBLIb.

3aoanus 01a KOHMPOALHOU padomul

IHocTpoenue moaesield ¢ MUHMMHU3AaLMeEH HeJIeBOH GyHKIUH

3aoaua o cmecu.

Bbpoitnepnoe xo3siictBo mnTHiieBogueckoir pepmbl HacuuThiBaeT 20000
IBIIUIAT, KOTOPHIC BBIPAIIUBAIOTCA 1O 8-HEAEIBHOTO BO3pacTa M TOCIe
COOTBETCTBYIOIIEH 00paOOTKHU MOCTYMNAIOT B Mpoaaxy. HenenbHbI pacxoa kopma
B cpenHeM (3a 8 Henenb) coctaBnsger 0,5 kr. JlJis TOro 4toObl HBILIIATA K 8-0U
HeJeJIe JOCTUTIIM He0O0X0JMMOro Beca, KOPMOBOM pallMOH JOJKEH YIOBIETBOPSThH
OTIPEJICIICHHBIM TPEOOBAHUSAM IO MHUTATEIBHOCTH. JTUM TpPEOOBAaHUSIM MOTYT
YAOBIIETBOPATH CMECH Pa3IUYHBIX BHUOB KOPMOB WJIM MHTPEANCHTOB. B Tabnuiie
MPUBEIACHBI JAHHBIC, XapaKTEPHU3YIONIUE CoJepkaHue (10 BECy) MUTATEIbHBIX
BEIIECTB B KaXIOM HW3 HWHIPEAUCHTOB U YICIBHYK) CTOMMOCTH Ka)JIOTO
WHTPEIUEHTA.

ConeprxaHue NUTaTEIbHBIX

CToumMoCTb
Nurpenuent BEIECTB (KI/UHTPEIUCHT)

(py0./kr.)

Kanenuii | benmok | Kneruarka
N3BecTHIK 0,38 04
3epHo 0,001 0,09 0,02 0,15




CoeBblie
00051 0,002 0,5 0,08 0,4
Cmech nomkHa conepxatb (oT obmiero Beca cMmecu): He Menee 0,08 %
KanbLus; He MeHee 22 % Oenka; He MmeHee 5 % kieTdyatku; Tpedyercs onpeaeanThb
KOJMYECTBO (B KI') KaXJIOro M3 TpPEeX HHIPEIAUCHTOB O0Opa3yoIMnX CMeCh
MUHHMaJIbHON CTOMMOCTH, TIPH COONIOJIGHUM TpeOOBaHUN K OOIIEMYy pacxomy
KOPMOBOM CMECH M €€ TUTATEIbHOCTH.

Tecmuot

ITKC-3 Cnoco0en pa3padaTbiBaTh (pU3M4YecKHe M MaTeMaTHYeCKHEe MOJeJ/IH, IPOBOAUTH
TeopeTHYeCKHe 1 IKCIePHMEeHTAIbHbIE HCCIeJ0OBAHUSA MPOLECCOB, IBJIEHNH H 00bEeKTOB,
OTHOCHIIHMXCH K MEXaHHU3alUH, CeJIbCKOX03HICTBEHHOI0 NPOU3BOACTBA

No1

lMpoBepka MoAenn Ha aAeKBaTHOCTb NpeaycMaTpuBaeT:

1 @ MCNoJib30BaHne CTaTUCTUYHECKNX METOAOB NCCEAOBAHUA

2 O npoeegeHne 3KCNEpPMMEHTOB

3 O onpeneneHne Ko3dPUUNEHTOB YPaBHEHUS perpeccum

N2

DKCNepMMEHTbI NPW NIAHNUPOBAHUMN 3KCMEPUMEHTOB HEOBXOANMbI 4NN
1 @ onpeaeneHns KoaddPuUNMEeHTOB YpaBHEHNS perpeccum

2 O onpeaeneHns yHKUMN oTKIMKa

3 O ANns onpeaeneHns GakTopoB U MHTEPBasnoB

N3

YpoBHW BapbnpoBaHusa akTopoB yCTaHaBNBAOTCSA:

1 @ nyTeM onpeaeneHns MakCMManabHOr0O N MUHUMAaNbHOIo 3Ha4YeHUs
2 O B 0611acTu akCcTpeMyMa

3 O B 0611aCTM HanbonbLlIero 3Ha4yeHns NnapaMeTpa oNTMMM3auunm

N°4

DaKToOpHOE NPOCTPAHCTBO ABYX(MAKTOPHOro 3KCNepMMeHTa C U3MeHeHMeM (PaKTOPOB Ha ABYX YPOBHAX 3ajaeTcs
1 @ KBagpaToMm

2 O TPEYrosibHMKOM

3 O npsiMomn

Ne5

MonyyeHne NcxoaHon MHdopMaLmm 0 n3yyaeMoM obbekTe AOCTUTraeTCs cneayowmMm MeToadamm
1 @ BCeobLLEero KOHTPOSIs, BbIBOPOYHOIO MCCeA0BaHUS, NaHUPOBaHWNS SKCNEePUMEHTa

2 O KOHTPOJIsl, METOAA MCCNeaoBaHUs, COCTaB/ieHNe naaHa

3 O M3y4yeHue nHdbopmaumnm 1 nocneayrowas obpabortka

N26

PaHaoMm3aumsa onbITHbIX AaHHbIX NpeacTaBnseT

1 @ cnyyariHoe pasMelleHne GakTopoB M YPOBHS UX BapbUpOBaHMUS
2 O BbI6Op NapameTpa onTMMU3aLUN

3 O BbI6Op YPOBHS BapbMpoOBaHUS

N7

McxoaHble aaHHble 06 ob6bekTe nccnenosaHnsa MoryT 6biTb 3a4aHbl:

1 @ OTAENIbHBbIMU YNCTaMWN, BEKTOPOM WJINM MaTpULLEN YMCeEN, BPEMEHHbIM pSiAOM
2 O MaTpuuen nnaHMpoBaHus

3 O HabopoM uncen BpeMeHHOro psaa



Ne8

Meton [enbd npeagycmaTpmBaeT

1 @ aHKeTUpoBaHWe CcneunanncToB No MHTEPECYHOLUM BONpocaM
2 O YCTHbIV onpoc

3 O yyeT BNuaHusa daktopa

N29

Pe3ynbTaToM aHKkeTMpoBaHua No Metoay Aendu

1 (® noruueckuit aHann3 NONYUEHHBIX 3HAUEHMI AaHHbBIX
2 O COCTaBJ/IEHME aHKETbI

3 (O cocrasnenne maTpuLbl

N210

DKCNoHeHUManbHOe pacrnpeaeneHne - 3aKoH pacnpeaeneHns, UMeLWNin GyHKLUUIO NTIOTHOCTU BEPOSATHOCTEN
ncnonb3lyeTca 4ns

1 @ annpokcMMaLmm pacnpeaeneHmii ciyvyainHbiX BEIMYUH LUMPOKOro Knacca 3a4ay, MMeLWnX pasnnyHble
napameTpbl a u f3

2 (O annpokcumaumn pacnpeaenermit BEAMUYMH LWIMPOKOTO Knacca 3a4ad, MMEIoWNX OANHAKOBbIE 3HAaUeHUs d 1 B
3 (O annpokcumaumn pacnipeaeneHmii BEAIMUMH WMPOKOro Kiacca 3aaau

Temuwl peghepamos

1  OcHOBBI HMMHUTAIIMOHHOTO MojAeaupoBanusi. CpencrBa  OmMMCaHUS
MoBeJCHUSI 0OBEKTOB.

2 OcHOBBI HMHUTAIHOHHOTO MOJEJIMPOBAHUS. Nmuranmonnoe
MOJIEJIMPOBAaHUE CTOXACTUYECKUX 00BEKTOB MeToioM MonTe-Kapiio.

3 OcCHOBbI HMHUTAIMOHHOIO MOAEJMPOBaHUS. MoJenupoBaHUE Ha OCHOBE
MeTona Monte-Kapiio.

4  HWHrepnonsiuus; KOHUEILUS UHTEPIOISAIUN

5 Meron Jlarpanxka pemeHus CUCTEM YpaBHEHUN

6  Anmpoxcumanus; KOHUEHIHS allpoKCUMAIIUH.

7  MeToa paBHOMEPHOTO IPUOTHKEHUS.

8  DKCTpanoJisiuys; KOHIEIHS

9  YucneHHOE MHTErPUPOBAHUE; KOHUETIUSA YACICHHOTO HHTETPUPOBAHUSL.

10 Bxmax WM. Herorona B  pemieHue npoOjeMa  MaTeMaTHYeCKOro
MOJEIUPOBAHUSL.

11 Bxnag YeOblieBa B penieHue npoodieMbl MaTEMaTHYECKOTO MOIETUPOBAHMUS.

12 Meroa ckaHupoBaHus B peiieHuu qudpepeHnnanbHbIX ypaBHEHUH.

13 Omnpenenenuie ynciaa KOpHEH anreOpandecKux ypaBHEHHM.

14 TlpenenbHble OIIEHKU U 00JIACTH CYIIECTBOBAHMS KOPHEH anreOpandecKux
YpaBHEHUM.

15 Meroa npenenbHbIX 3HAYCHHUI IPU YUCIICHHOM UHTETPUPOBAHUHU.

16 Pemenne cuCTEM JIMHEHWHBIX YPABHEHNN; KOHLEIIIIMS METOOB.

17 TouHble METOMIBI PELICHUE CUCTEM JIMHENHBIX YPABHCHUMU.

18 TIpuGnmkeHHBIC METOABI PEIICHUE CUCTEM JTMHEHHBIX ypaBHEHUH.

19 OpHomepHas onTUMHU3ALNS; KOHUIETIUS METOIOB.

20 MeTto 3010TOro ceyeHus B 3aJadax ONTUMH3AIIHNH.



Tembt Hayunvix Ouckyccuil (Kpy2avlx cmoJios)

1  TIlocTpoenue Mojene ¢ MUHUMHU3AIIUEH 11eJIEBOM (hyHKITUU

2 Hcnonbp3oBaHHE 3JIEMEHTOB TEOPUU MACCOBOTO O0CTYKUBAHUSI.

3 MogaenupoBaHue TPaHCHOPTHBIX 3a]1a4.

4  CpenctBa onmucaHus MOBEACHUS 00OBEKTOB.

5 HmMuTanuoHHOE MOJEIMPOBAHUE CTOXACTUYECKUX OOBEKTOB METOIOM
MomnTe-Kapiio.

Jna npomexcymounozo kKoumpona mno KoMnereHunu «, Cnocoben
paspadarpiBaTh (uU3HUYECKHMe W MaTeMaTH4YeCKHe MOJAeJu, IPOBOAUTH
TeopeTHYecKHe U IKCIePUMEHTAIbHbIE UCCIIe0BAHUS MPOLIECCOB, SIBJIEHU U
00bEKTOB, OTHOCSIIIIMXCS K  MeXaHHM3allMH, CeJbCKOX03HCTBEHHOTI0
MPON3BOJICTBA»

Bonpocwl k 3auémy

1. MopaenupoBanue KOPPEISIIUOHHBIX 3aBUCUMOCTE.

2. OO6cnenoBanue o0BeKTa, MOCTPOCHUS CLEHapus ero
GyHKIMOHUPOBAHUS M KOHIIENTYaTbHON MOJIETIH.

3. YUucneHHOe NMpeACTaBICHUE MOJIEIIH.

4.  IIpoBepka u OLICHUBAHUE MOJIEIICH.

5. AHanu3 4yBCTBUTEJIBHOCTH, PAHXUPOBKAa MapamMeTpoOB U YNPOUICHUE
MOJICIIH.

6. MojaenupoBaHre CMEIIAHHBIX 3a]1a4.

7. 1lpuHIUIIBI OIIEHKH aICKBAaTHOCTH U TOUHOCTU MOJIEIH.

8.  IlmanupoBaHue MOJEIHLHOTO SKCIIEPUMEHTA.

9.  OO0paboTka pe3yabTaTOB CINIAHUPOBAHHOTO DKCIIEPUMEHTA.

10. MopaenupoBaHye ONITUMU3AIMOHHBIX 3aa4.

11. JluHamMuuyeckoe nporpaMMHUpPOBaHHE.

12.  OcHOBHbIE OHATHS JIUHEHHOTO MPOIPAMMHUPOBAHUSI.

13. CereBoe npeacTaBieHUE MPOLECCOB.

14. MopaenupoBaHue ONTUMHU3ALMOHHBIX 3a]1a4.

15. HMurtanmoHHOE MOJEIUPOBAHKUE U €TO FTAIIbI.

16. IlonsATHE MOIENMPYIOLIErO AITOPUTMA IIpoLIECCa.

17. Tloctpoenue Moneseil ¢ MUHUMU3ALKEH 11eIeBOM (DYHKITHH.

18. DnemeHTH TEOPHH MacCOBOTO OOCITYKUBAHHUS.

19. Bxoasuiuii nOTOK TpeOOBaHUH.

20. OnTuManbHOE UCHOJIb30BAHUE PECYPCOB.

21. T'enepanus cay4ailHbBIX YUCEIL.

22. DJjeMeHTbl UMUTAIIMOHHON MOJIEIIH.

23. MoaenupoBaHUe TPAHCIOPTHBIX 33/1a4.

24. CpencrtBa onucaHus MOBEJACHUS 00BEKTOB.

25. VMuTanMoHHOE MOJEIUPOBAHUE CTOXACTHYECKUX OOBEKTOB METOJIOM
Momnte-Kapiio.



BO”pOCbl K IK3ameny

OCHOBHBIE ITOHATHS JTUMHENHOTO IPOIPAMMHUPOBAHHS.
[loHATHE TMHEMHOTO TPOTPAMMUPOBAHUS.

Jlunamudeckoe mporpaMMHUpPOBaHUE.

CeteBoe npeAcTaBIeHUE MPOLECCOB. 3ajjada 0 KpaTyauieM nyTH.
NmuTanmonHoe MOACIMPOBAHUE U €TI0 ITaIIbI.
[Ipenmy1iiecTBa UMUTALIMOHHOTO MOAEIUPOBAHUSI.
[ToHATHE MOAEIUPYIOLIETO ANrOPUTMA MIPOIIECCA.
DneMEeHThI TEOPUH MacCOBOTO OOCITYKUBAHMUSL.

[ToHsiTHE CUCTEMBI MACCOBOT'O OOCITYKUBAHUS.
10.OcHOBHBIE AJIEMEHTBI CUCTEMBI MACCOBOT'O OOCITYKUBAHUS.
11.TloHsTHE TUCIUIUIMHBI OOCITYKUBaHUS (O4YepEeib).
12.XapakTepuCTUKU CUCTEMbI MACCOBOI'O OOCITYKMBAHUSI.
13.Bxoasmuii 10TOK TpeOOBaHUM.

14.CpoiicTBa MPOCTENIIETO ITOTOKA.

15.Pacnpenenenne DpnaHra.

16.I'enepanus ciaydaiHbIX YUCEN.

17.1IporpaMMHBIE€ TEHEPATOPBI.

18.Metox o6paTHOM GyHKIIUH.

19.91eMeHTHI UMUTAITMOHHOW MOJEIH.

20.CpenctBa onucaHus MOBEACHUS 00bEKTOB.

21.MopenbHoe, hU3nUYecKoe U BUPTyaTbHOE BpEMS.

22 .VIMUTaIMOHHOE MOJICIMPOBAHUE CTOXACTUYECKUX OOBEKTOB METOJIOM
MomnTe-Kapiio.

WX kW=

Tecmut 013 npogedenHUuss NPOMENCYMOUHOU ammecmayuu

IIKC-3 Cnocoben pazpadaTpiBaTh pU3NYecKHe U MaTeMaTHYeCKHe MO/IeJIH, IPOBOIUTH
TeopeTHYeCKUEe H IKCIEPUMEHTATbHbIE HCCIeJ0BAHUSA MPOLIECCOB, SIBJICHUI H 00bEKTOB,
OTHOCSIIMXCH K MeXaHU3aIUH, CeJIbCKOX0351iiCTBEHHOI0 MPOU3BO/CTBA

No1

Mcmxonornyeckunii aKCnepMMeHT HeobxoanmMm:

1 @ ANSa coKpalleHns obbeMma sKkcnepuMeHTa

2 O AN n3yyeHus obbekTa aKCnepuMeHTa

3 O ANA onpefeneHvs napaMeTpa onTuMmnsaumm

Ne2

ANpUOPHOE paHXMpoBaHue GaKTOpPOB NPOBOAMTCS METOAOM

1 (® aHkeTVpOBaHWs CreLManncToB

2 (O aHkeTupoBaHUs UccneaoBaTeneil No pasHbIM 061aCTAM
3 (O aHkeTMpoBaHUs BCEX XeNatoLLMX

Ne3
Mpn aHKeTMpOBaHMK cneunannct
1 @ yKasblBaeT 3Ha4YMMOCTb (hakTopa U MOXET U3MEHUTb MHTEPBAs BapbMpPOBaHMS



2 (O ykasbiBaeT 3HauUMMOCTb PaKToOpa U MHTEPBA BapbUPOBaHMS
3 (O ykasbiBaeT UHTEpBaN BapbUPOBaHUS

N°4

MNokasaTenb KayecTBa BbINOMHEHUS paboTbl OLEHMBaETCA CeayoWwmMMY BETMYNHAMN:
1 @ HOMUWHaNbHOE U AONYCTUMOE 3Ha4YeHME NnokKasaTtens

2 O cpegHee 3HayeHue nokasarend

3 O npegenbHoe AoNyCTMMOoE 3HaYeHWe nokKasartend.

N5

[MokazaTenu KayecTBa BCrMallKn OLLEHMBAIOTCS:

1 @ OTK/IOHEHMEM OT 3afaHHON rnybuHbl BChawku
2 O BE€NMNYNHA MAKCMMaAJZIbHOINo 3Ha4yeHnd BCnalwkuy
3 O A0oNyCTUMOE 3Ha4YeHne BeENNYNHDbI BCNaLlKu

N°6

Heobx0AMMOCTb YCTAaHOBKM AOMYyCKa Ha TEXHOIOMMYECKYI0 Onepaumio Bbi3BaHa:
1 (®) HEBO3MOXHOCTbLIO MOAAEPXKAHUSA TEXHONOMMYECKUX MapaMeTpoB

2 O HEPOBHOCTbIO NMOsst U BUbpaunein paboumx opraHOB MalUWHbI

3 (O HeToUHOCTBLIO NPOBEAEHUS PeryNpoBOK

Ne7

[onyck Ha kayecTBo paboTbl fJomkeH obecneunBaTb:

1 @ nonyyYyeHNe MakCMManbHON YPOXAaNHOCTM NP MUHUMAbHbBIX 3aTpaTax
2 O MWHUManbHbIMK 3aTpaTaMu Ha NpoBeAeHne paboTbl

3 O NoNy4YyeHNe MaKCMMaibHON YPOXAaNHOCTM B 38[4aHHbIX YC/TOBUAX.

N8

KonunyecTBeHHbIN KPpUTEPUIA OLLEHKN KadyecTBa paboTbl orpaHnyYnBaeTCs:

1 @ [ONYCTUMOWN NOTEpPEN ypoxas M KadecTBOM nocneaytoLlen paboTbl
2 (O TexHMUECKUM COCTOSIHMEM MaLLMHbBI U CKOPOCTbIO ABUXEHUS!

3 O PU3MKO — MEXAHUYECKNMM CBOMCTBAMM MOYBbI.

N°9

MeToz 3KCNEePTHbIX OLEHOK MPUMEHSIOT B CyYasix

1 (® HeT TeopeTUUYECKMX M SKCMEPUMEHTabHBIX Aa@HHbIX 0 06bEKTE UCCea0BaHMS
2 (O Her TeopeTUueCKUX AaHHbIX

3 (O otcyTcTBYeT TOUHas MH(OPMaLMS 06bEKTE UCCIEA0BaHNS

N°10
Onpeaenute NoTpebHOE YMCIIO OMbITOB HEOBXOAMMBIX AN peannsaumm SKCnepuMeHTa Ha ABYX YPOBHAX ANs Tpex
dakTopos

1 (@ s
2 O 4
3009

7.4 Meroauyeckue  MaTepuaJbl, ONpelessilOIIMe  MPOLeIyPbl
OLCHUBAHUS 3HAHUN, YMEHMH M HABBIKOB, XapPaKTEPHU3YKIIMX ITaIbI
¢popmMupoBaHUs KOMIIETEHIUIT

Kpurepuu ouieHUBaHNUS BHINOJHEHUS KeliCc-3a1aHUi

PesynbTar BhINONHEHUS KEWUC-3aJaHUSI OLCHUBAETCS C YUYETOM CJIEIYIOLINX
KPUTEPHEB:

— TOJIHOTA MPOPAOOTKU CUTYAIUU;



— TIOJIHOTA BBITIOJIHEHUS 3aJaHUS;

— HOBHW3HA U HEOPAMHAPHOCTH MPECTABICHHOTO MaTepraa U pelieHui;

— MEPCHEKTUBHOCTb U YHUBEPCAIbHOCTh PELICHMUIA;

— yMEHHE apryMEHTHPOBAaHO 0OOCHOBATh BHIOPAHHBIN BApUAHT PEIICHHUS.

Ecnu pe3ynbTar BHIIOTHEHUS Kelic-3aJaHUsI COOTBETCTBYET 0003HAUCHHOMY
KPUTEPUIO CTYJACHTY TNpUCBAaWBaeTCs OAWH Oamn (3a Kaxablii kputepuwid mo 1
oay).

OueHka «0TJIMYHO» — pU Habope B 5 0asios.

OrueHka «xopouoy» — rmpu Habope B 4 6asia.

OreHKa «y/10BJIETBOPUTEIBLHO» — IIpH HAObope B 3 Oasia.

OreHKa «HEYT0BJIETBOPUTETbHO» — ITPU HaOope B 2 Oaa.

Kpurtepuu o1ieHKH KOHTPOJbLHOM PadoThI

OueHka  «OTJIMYHO» —  BBICTABJISIETCA  CTYACHTY, [OKa3aBLIEMY
BCECTOPOHHUE, CHCTEMaTU3UPOBAHHBIC, TITyOOKHE 3HAHUS BOIIPOCOB KOHTPOJIBHOU
paboThl U YMEHHE YBEPEHHO MPUMEHSTh HUX Ha TMPAKTUKE TMPU PEIICHUU
KOHKPETHBIX 3a1a4, CBOOOJHOE U MPaBUIIbHOE 00OCHOBAHUE MPUHSITHIX PEIICHUH.

OlileHKa «XOpPOII0» — BBICTABIAETCS CTYJEHTY, €CJIM OH TBEpPJIO 3HAET
MaTtepuall, TpPaMOTHO U MO CYIIECTBY MU3JIaraeT ero, yMeeT MPUMEHSTh MTOJTyUYCHHbIC
3HaHUS Ha MPaKTHKE, HO JIOMYCKAeT B OTBETE HEKOTOPhIE HETOYHOCTH, KOTOPHIC
MOXKET YCTPAHUTh C TOMOIIIBIO TIOMOJHUTEIBHBIX BOMPOCOB MPENOIaBaTeIs.

OueHka «ya0BJIETBOPUTEIBHO0» — BBICTABJISECTCS CTYJIEHTY, MOKa3aBLIEMY
(bparMeHTapHbIi, pa3pO3HEHHBIH XapaKTep 3HAHHM, HEIOCTATOYHO MPABUIIbHBIE
dbopMyaupoBKU 0a30BBIX MOHITHM, HAPYILIEHUS JOTHYECKOM MOCIEA0BATEIbHOCTH
B U3JI0)KEHUM IPOTrpaMMHOr0 MaTepuana, HO MpPU 3TOM OH BJIAAECET OCHOBHBIMU
MOHSATUSMUA BBIHOCHMBIX Ha KOHTPOJIBHYIO DPAabOTy TeM, HEOOXOAMMBIMU IS
JaTbHENIIero O0y4YeHHsI M MOKET MPUMEHSTH MOJYyYEHHBIE 3HAHUS 10 00pasily B
CTaHJIAPTHOM CUTYaLUU.

OlieHKa «HEY10BJIEeTBOPUTEIbHO» — BBICTABIISIETCSI CTY/ICHTY, KOTOPBIA HE
3HaeT OOJbIIEH YacTH OCHOBHOIO COJEP)KaHUSI BBIHOCUMBIX HAa KOHTPOJIBHYIO
paboTy BONPOCOB TEM JHUCIMIUIMHBI, JOMyCKaeT TpyOble OMHUOKH B
(hopMyJIMPOBKAX OCHOBHBIX MOHSITHH.

Kpurepuu oueHKH 3HAHUH CTYI€HTOB IPU NPOBEACHUM TECTUPOBAHMS

OneHka «OTJMYHO» BBICTABIISIETCS NPHU YCIOBHM IIPaBUIBHOIO OTBETA
CTyJICHTa He MeHee 4eM Ha 85 % TeCTOBBIX 3aJaHuM.

OneHka «XOpOLIO» BBICTABJIAETCA IPU YCIOBUM IPABUIBHOIO OTBETA
CTyZleHTa He MeHee 4eM Ha 70 % TeCTOBBIX 3aJJaHuM.

OneHka «y10BJIETBOPUTEJIBHO» BBICTABIISAECTCS NPU YCIOBHHM MPAaBUIBHOIO
OTBETa CTyZieHTa HE MeHee ueM Ha 51 %.

OneHka  «HEyIOBJIETBOPHUTEJIBHO»  BBICTABISIETCS  NPU  YCJIOBHH
IIPAaBWJIBHOTO OTBETA CTyAEeHTa MeHee ueM Ha 50 % TeCcTOBBIX 3a1aHUM.

TecroBble 3agaHus 110 ucuuILIMHe «MoaennpoBaHue B arpOMHKEHEPU)
BKJIFOUEHBI B 0a3y TECTOBBIX 3adaHUil «MojaennpoBaHUE B arpOMH)XEHEPUHU» B
koHCcTpykTOope TectoB HMHJMI'O wu wumerorcs B  Hamuuuu B LleHTpe



uHpopManmoHHbIX TexHoioruit Kyol'AY.

TpedoBanus k pedepary u eé oueHka

Pedepat — xpaTkas 3anuch UaeH, ColEpKaIUXCA B OJHOM HJIU HECKOJIBKUX
UCTOYHUKAX, KOTOpas TpeOyeT yMEHHUsl COMNOCTaBIsATbH U aHAJIU3UPOBATH
pasziuuHble TOYKH 3peHus. Pedepar — onHa u3 ¢hopm HMHTEpIpeTallMi UCXOJIHOTO
TEKCTa UM HECKOJIbKUX UCTOUYHUKOB. [loaTOMy pedepaT, B OTIUYHME OT KOHCIIEKTA,
ABJISIETCS. HOBBIM, aBTOPCKUM T€KCTOM. HOBH3HA B TaHHOM Cily4yae MoJipa3yMeBaeT
HOBOE€ H3JIOKEHHUE, CHCTEMATH3allMI0 Marepuana, 0COoOyI aBTOPCKYIO MO3UIUIO
IIPU COTIOCTABJIEHUHU PA3JIMYHBIX TOUEK 3PEHUS.

Pedepar, acce gomxeH UMETh TUTYJIBHBINA JIUCT, HA KOTOPOM YKa3bIBAETCS
HAUMEHOBaHHWE Yy4eOHOTO 3aBeleHMs, Kadeapbl, MUCIUIUIMHA, TIO0 KOTOPOHU
BBITIOJTHEHA paboTa, TeMa paboThl, ¢GaMUInsg, UM, OTYECTBO CTYJCHTA,
HaMMCcaBIIero pedepar, Kypc, rpyIa.

[Ipu nanucanum pedepara, 3cce CIEAYET HCIOIL30BaTh HOPMATUBHBIN
Martepuall, yueOHble TocoOuUsl, padOThl U3 CIHCKA PEKOMEHI0BAaHHOM JINTEPATYPHI,
a Takke Jpyryto aureparypy. OnHako padoTa HE AOHKHA CBOJIUTHCA K MPOCTOMY
MEPEIOKEHUIO TIOJIOKEHUM y4eOHHMKA, JOCIOBHOMY TOBECTBOBAHUIO HAYyYHBIX
MCTOYHMKOB, a JOJDKHA HOCUTh AaHaIMTUYeCKUM Xxapakrep. He npomyckaercs
JIOCIIOBHOE ~ TEpEeNUChIBAHUE  MEPBOMCTOYHMKA. HeoOXoIMMO  OCMBICIUTH
U3YYCHHYIO JIUTEPAaTypy M H3JO0XKUTh COJAEpPKAHUE KOHTPOJIbHON paldOoThI
camoctoatenbHo. Ecium B paboTe mnpUBOAMTCS Kakas-TO YacTh TEKCTa W3
UCIIOIb3YEMOU JIUTEpPATyphbl JOCIOBHO — IUTaTa, TO €€ CleAyeT IMOCTaBUTh B
KaBBIYKH U CHENIaTh CHOCKY. B cHOCKe yKka3bpiBatoTcs haMuiIus, HHUIIMAIBI aBTOPA,
Ha3BaHUE pPabOThI, MECTO M TOJ U3AAHUS (€CIM ITUTUPYETCS JKypHAJIbHASI CTaThs,
yKa3bIBaeTCsl Ha3BaHWE, IrOJ U HOMEp JKypHaja), CTpaHuIla, C KOTOPOW B3ATa
nutata. Ha nepBoil cTpanuie numercs miaH padoTel. [lanee cienyeTr cam TEKCT.
OHn numrercst B COOTBETCTBUU ¢ TiaHoM. CtaButcs mudpa «1» (HoMep pasznena) u
pacKpbIBaeTCs MEPBbIA BOMPOC MJIaHa. B KOHIIE KaXKI0T0 pasjelia J1enaeTcs BEIBOJ.
3areMm, TakuM ke 00pa3oM H3jaraercs BTOpOM Bompoc U T.1. B koHie paOoThl
oopMIISIETCSL  3aKJIIOUCHHE, COJEp)Kalllee OCHOBHBIE BBIBOJABI W TPUBOIUTCS
CIIUCOK MCIOJIb30BaHHOM nuTepatrypbl. OH cocTaBisieTcsl B aipaBUTHOM MOPSIKE.
O6weM pedepara — ot 10 g0 20 cTpaHuUIl, MATHHOMUCHOTO TeKcTa: popmar A4,
yepe3 1,5 wunTepBana, mpudrt «TimesNewRoman» 14 pasmepa. Pedepar
OporIopyercs, JUCTbl HOMEPYIOTCS, MOJIs cieBa -25 MM, ciipaBa- 10 MM., CBEepXy U
cHU3y 1o 20 mm.

ITo conep:xxkanuro:

1. [TomHOE packpsiTHE TEMBI pedepara, 3cce;

2. CaMOCTOSITENIbHOCTD U3JI0KEHUSI MaTepUala;

3. COOCTBEHHOCTh CYKIEHUN;

4. Hcnosb3oBaHME  JEUCTBYIOIIMX  JIOTOBOPOB,  3aKOHOJATEILCTBA,
BEJIOMCTBEHHBIX HOPMATHUBHO-IIPABOBHIX aKTOB;

5. CBs3b TEOPETUUYECKUX MOJOKEHUHN C TPAKTUUECKOMN JEATETbHOCTHIO;

6. ['paMOTHOCTb M3J10KEHUS MaTepuaia.

IIo cTpykType:

1. TuryneHbIi TUCT (0dopMIIsIETCS 110 00pasILy);



2. Ilnan pedepara, 3cce;

3. Beenenue;

4. OcHoBHasl (cofiepxKaTeabHasl) 4acTh;

5. 3akimoueHue;

6. Ciucok MCOJIb30BAaHHOW JINTEPATYPHI;

7. [Ipunoxxenue k pedepary, acce (1o HEOOXOTUMOCTH);

PaGoTel, He  packpmiBatouige  Tembl  pedepaTa,  BBIIOJHEHHBIC
HECaMOCTOSITENIbHO, O(pOpMIIEHHBIE HEOPEXKHO BO3BPAILAIOTCS HA TIOPAOOTKY.

Kpurepusimu oumeHkun pedepara  SBISIOTCA:  HOBM3HA  TEKCTa,
00OCHOBaHHOCTh BBIOOpAa HMCTOYHUKOB JIUTEPATYPHl, CTENEHb PACKPBITHS
CYIIHOCTH BOTIPOCa, COOIOeHUS TpeOOBaHU K 0(hOPMIICHHIO.

OneHKa «OTJIMYHO» — BBINIOJIHEHBI BCE TPeOOBaHUSA K HAMCAHUIO
pedepara: o603HaueHa mpobieMa U 000CHOBaHA €€ aKTYallbHOCTb; ClIeJIaH aHaIu3
Pa3IMYHBIX TOYEK 3PEHUSI HAa paccMaTpPUBAEMYIO MPOOJEMY M JIOTHYHO U3JI0KEeHA
COOCTBEHHAsI TO3UIMs; CPOPMYIMPOBAHBI BBIBOJBI, TEMA PACKPBITA MOJIHOCTHIO,
BBIZIEp)kKaH 00bEM; COOJI0ICHBI TPEOOBaHKS K BHEIITHEMY O(OPMIICHHUIO.

OueHka «X0pouo» — OCHOBHbIE TpeOOBaHUsA K pedepary BBIIOJIHEHbI, HO
Npyd 3TOM JIONYIIEHbI HEAOYETHl. B YacTHOCTH, HMEIOTCA HETOYHOCTU B
U3JIOKEHUM  MaTepuala; OTCYTCTBYET JIOTMYecKas IOCJIeIOBaTEeIbHOCTh B
CYXKJIEHUAX; HE Bblep)aH 00bEM pedepaTa; UMEIOTCA YIYIIEHUs B O(POPMIICHUH.

OneHka «yI0BJIETBOPUTEIbHO0» — HUMEIOTCS CYIIECTBEHHBIE OTCTYTIUICHUS
oT TpeboBaHMil K pedeprupoBanmio. B 4acTHOCTH: TemMa OCBEIeHA JTUIITh YACTHYHO;
JomylieHbl  (pakTUdeckne OmuOKu B CcoaepkaHuU pedepara; OTCYTCTBYIOT
BEIBOJIBI.

OneHKka «HeyHOBJIETBOPUTEIbHO» — TeMa pedepata HE PpacKpbiTa,
OOHapy’>KMBAeTCsl CYIIECTBEHHOE HEMOHMMaHWEe TpobiemMbl uin pedepar He
NPEeJICTaBIICH BOBCE.

Jluckyccusi — 3TO KOJUIEKTMBHOE MCCIEI0BaHUE IMPOOJIEMbl, B KOTOPOM
KaXKJasi CTOPOHA, OMMOHUPYS (OmpoBeprasi) MHEHHE coOecenHuka (MMPOTUBHUKA),
apryMeHTHpyeT (OTCTauBaeT) CBOK MO3ULMIO (KOHUEIMUHIO) W TMPETeHAYyeT Ha
JOCTIKEHUE e (MCTUHBI). MeToanKka MOArOTOBKH M TPOBENECHUS TPYMIIOBON
JUCKYCCUM BKJIIOYaeT B C€€0s HECKOJBKO JTallOB: ONpPEAEIEHUE BOIPOCOB,
aKTyaJbHBIX JUIg OOCYyXJeHus; pa3OMBKa Ha rpymmbl; paboTta B TIpyIImax;
MIPEICTABIICHUE TIO3WIIMKA, BBHIPAOOTAHHBIX B TpyMIax; OOmas IUCKYCCHS TI0
KQKJIOMY BOIPOCY C COMOCTAaBJICHUEM IMO3UIIMI; MOABEACHUE UTOTOB MPOOIEMHON
JTUCKYCCHU.

[lenb: BBIABUTH U COMOCTABUTH Pa3JIMUHbIC TO3UIIMU 110 OJHOMY U TOMY K€
BONIPOCY, BBIPa0OTaTh, €CIM 3TO BO3MOXHO, €AMHOE MHEHHE, OOEeCIeYUuTh
aKTHBHOE y4acTHE BCEX B 0OCYKICHUHU.

Kaxnas nuckyccus 0ObIMHO MPOXOJIUT TPU CTAIUU: OPUEHTALMS, OLIEHKA U
KOHCOJUJALIUS.

[TocnenoBaTenbHOE PACCMOTPEHUE KaXIOM CTaAUU IO3BOJIMIIO BbIIEIUTH
cienytone ux ocodbeHHoctn. CTamus OpUEHTAlMU TPENIOoiaraeT aJaanTaiuio
YYaCTHHKOB JUCKYCCMM K caMoil mpoOsieme, Apyr Apyry, 4YTO MO3BOJIAET



chopmynupoBaTh MpodiIeMy, eI AUCKYCCHH; YCTAaHOBUTH IPaBUIA, PETIAMEHT
JIACKYCCHH.

Jlanee B CTaauiO OLIEHKM MPOUCXOJUT BBICTYIUICHUE YYACTHUKOB
JIMCKYCCHUH, UX OTBEThI HA BO3HUKAIOIIIUE BOMPOCHI, COOp MaKCUMAJIBHOTO 00bheMa
ujeH, TpeaJIoKEHUM, MpeceueHre MpernoiapaTeieM JTUYHBIX aMOUIINI OTKIOHEHU N
OT TEMBI IUCKYCCHUHU.

Ha cragum KoHCoJMIauMM TPOBOJMTCS aHANIM3 PE3YJbTATOB JIMCKYCCHH,
COrJIaCOBAaHUM MHEHUMN U MO3UIMH, COBMECTHOE (HOPMYJIUPOBAHUE PEUICHUN U HX
npuHsAthe. lIpenonaBaTens 1aeT OLIEHOYHOE CYKIECHUE NUCKYTAaHTaM 10 PEIICHUIO
TBOPYECKUX 3aJaHU C YYETOM BBICKA3aHHOT'O MHEHHUS.

Kputepuu oneHMBaHNSI HAYYHBIX TUCKYCCHIA:

OTMeTKa «OTJIMYHO» — COJIEPKAHUE BBICTYIUICHUS MOJHOE, UCIOIb3YIOTCS
KOHKPETHBbIE (PaKThl, OCO3HAHHOCTH TEMBI WIPbI; CUCTEMHOCTb, JOTHUYHOCTb,
PAallMOHABHOCTh MCIIOJBb30BAHUS BPEMEHH; BBIPA3UTENBHOCTh PEYH, YMEHHE
YBOXHUTEIHHO OTBEYATh COOECEAHUKAM, CBOOOTHOE BIIaJICHUE MAaTEPUATIOM.

OTMeTKa «XOpOoLI0» — COJEPKAHUE BBICTYIUICHUS TOJHOE, MCIOJIb3YIOTCS
abcTpakTHbIe ()aKThl, OCO3HAHHOCTh TE€MbI UTPbBI; JOTUYHOCTb, PAIIMOHATHHOCTH
UCIIOIB30BaHUsI BPEMEHH; BBIPA3UTEIBHOCTh pEYH, CBOOOJHOE BIAJCHUE
MaTepuaioM; MPUCYTCTBYET TOIbKO KOHKPETHOCTh U YETKOCTb.

OTMeTKa «yIOBJIETBOPUTEJIbHO» — COACPKAHUE BBICTYIUIEHUS HE IOJIHOE,
UCIIOJIB3YIOTCSl a0CTpakTHbIE (DaKThl, OCO3HAHHOCTb TEMBI HIPBI; JIOTUYHOCTD,
HEpalMOHAJIbHOE UCIIOJIb30BaHNE BPEMEHU; BHIPA3UTEIBHOCTD PEUH.

Kputepuu oieHKHM Ha 3K3aMeHe

CoryacHO TMOJOXKEHUIO CUCTEMBbI MeHemxMeHTa kadectBa KyOl'AY 2.5.1 —
2016 «Tekymuii KOHTpPOJb YCIIEBAEMOCTM M MPOMEKYTOUHAS aTTeCTalus
0o0yyaromuxcs», OIEHKa «3a4YTeHO» JIOJKHA COOTBETCTBOBATh Mapamerpam
10001 u3 IIOJIOKUATEIIBHBIX OLICHOK («OTIIMYHOY, «XOPOLIOY,
«YJIOBJIETBOPUTEILHOY), a  «He3a4YTeH0» —  [apaMmMeTpam  OILCHKH
«HEYIOBJIETBOPUTEIILHOY.

OueHKN «3a4TEHO» H «HE3a4YTEHO» BBICTABIISIOTCS M0 JUCIMILUIMHAM,
dbopMOil 3aKITFOUUTEIIBHOTO KOHTPOJISI KOTOPBIX sABjsieTcs 3aueT. [Ipu aTom oreHka
«3a4TEHO» JIOJDKHA COOTBETCTBOBAThH IMapaMeTpaM JII0OOW U3 MOJIOKUTEIbHBIX
OIICHOK («OTJIMYHO», «XOpOILO», «YJOBIETBOPUTEIBHO»), a «HE3aUYTCHO» —
napaMeTpaM OLIEHKHU «HEYAOBIETBOPUTEIBHO.

OueHka «OTJMYHO» BBICTABIACTCS OOydYaromeMycsi, KOTOPbIA oO0Jamaer
BCECTOPOHHUMHM, CHUCTEMATHU3MPOBAHHBIMU M TIIYOOKMMHU 3HAHMSIMHU MaTepuaia
y4eOHON TIPOrpaMMbl, yMEET CBOOOJHO BBIMOIHAThH 3aJlaHUs, MPEAYCMOTPEHHBIC
y4eOHOM TpOrpaMMOM, YCBOWJI OCHOBHYIO M O3HAKOMUJICA C JOTIOJHUTEIBHOM
JUTEpaTypor, PEKOMEHI0BaHHOW yueOHON mporpammoi. Kak mpaBuiio, oleHka
«OTJIMYHO» BBICTABJISETCS OO0y4YarOUIEMYCsS YCBOUBIIEMY B3aUMOCBSI3b OCHOBHBIX
MOJIOKCHUH W TOHATANA MUCIHIUIMHBI B WX 3HAYCHWHM IS TPHOOpEeTaeMoun
CHEUUAIBHOCTH, TPOSBUBIIEMY TBOPUYECKHE CHOCOOHOCTM B TOHHUMAaHUU,
U3JIOKEHUM M HWCIOJB30BaHUU  Y4yeOHOro Marepuania, MPaBUILHO
O00OCHOBBIBAIOIIIEMY TPUHSTBIC PEIICHUS, BIAJCIONIEMY Pa3HOCTOPOHHUMU
HABBIKAMH U PUEMAMHU BBITTOJIHEHHS PAKTUYECKUX padoT.



OuneHka «XOpomio» BBICTABISIETCS OOydHaromeMycsi, OOHapy>KHUBIIEMY
NOJTHOE 3HAaHWE MarepHaja y4eOHOMl MPOrpaMMbl, YCIEUIHO BBHIMOIHSIOMIEMY
IpPEeIyCMOTPEHHbIE Y4YE€OHOW MporpaMMoil 3aJaHusi, YCBOUBILEMY MaTepHall
OCHOBHOM JIUTEpaTyphl, PEKOMEHJA0BAHHON yueOHOU nporpammoit. Kak npasuiio,
OILIEHKA «XOPOLLIO» BBICTaBIISIETCS oOyuaroniemycs, MTOKA3aBIIEMY
CUCTEMATU3UPOBAHHBIM XapakTep 3HAHMM 1O JUCIHUIUIMHE, CIIOCOOHOMY K
CaMOCTOATENILHOMY TOINOJHEHUI0 3HAaHUM B XOJe JajlbHelmeld y4yeOHOHW u
npo¢eCCUOHATIBHONW AESITENbHOCTH, MPAaBUIBHO MPUMEHSIOIIEMY TEOPETUUYECKUE
IIOJIOXKEHUS. IIPU PEIICHUHM INPAKTUYECKUX BONPOCOB M 3a7ad, BIIAJCIOIIEMY
HEOOXOJUMBIMU HAaBbIKaMU U MPUEMaMH BBIIOJIHEHUS IPAKTUUECKHUX padoT.

OneHka «ya0BJeTBOPHUTEIbHO» BBICTABIIAECTCA O0ydaroleMycs, KOTOPbIH
noKa3ajq 3HaHUE OCHOBHOIO Marepuasa ydeOHOM mporpaMmsl B 00beMe,
JOCTATOYHOM M HEOOXOAMMBIM /IS JajbHEWIIEH y4eObl U MPEACTOsIEed paboThl
II0 CIIELUAIBHOCTH, CIPABWIICS C BBITOJIHEHUEM 3aJaHUM, MPELyCMOTPEHHBIX
y4e0-HOi MporpaMMoi, 3HAaKOM C OCHOBHOH JIMTEpaTypoi, PEeKOMEHIOBaHHOU
yueOHOM  mporpammoi. Kak  mpaBuiio, OIEHKAa  «YJOBJIETBOPUTEIHHO
BBICTaBJISIETCS O0Yy4aloleMycs, JIONYCTHBIIEMY IOTPEIIHOCTA B OTBETax Ha
9K3aMEHE WJIM BBINOJIHEHUU SK3aMEHALIMOHHBIX 3aJaHui, HO o00JajarlieMy
HEOOXOUMBIMU 3HaHUSMHM IOJl PYKOBOJCTBOM MpENOJaBareis i YCTPaHEHUs
ATUX IOIPEIIHOCTEN, HapyIIAIIEMy IIOCJIEI0BAaTEIbHOCT B  WM3JI0KEHUU
y4eOHOro MaTepuajga U MCHBITHIBAIOIIEMY 3aTPyAHEHUS NPU BBINOJIHEHUU
MPAKTUYECKUX PadoT.

OneHka «HeyI0BJIETBOPUTEIbHO» BBICTABISIETCA O0OydYaromemycsi, He
3HAIOIIEMy OCHOBHOM YacTH Marepuajia y4yeOHOW MHporpammbl, JOIMYyCKaroIIeMy
OPUHLMINATIbHBIE OIIMOKA B  BBINOJHEHUM MPEJYCMOTPEHHBIX  ydeOHOMU
IPOrpaMMoi 3aJaHuil, HEYBEPEHHO C OOJBIIMMU 3aTPyIHEHHUSIMU BBIIOJHSIOIIEMY
npaktuyeckue paborel. Kak mpaBuio, OLEHKa «HEYJOBJIETBOPUTEIBHOY
BBICTABIIIETCSl 00ydaromeMycs, KOTOPbI HE MOXET MPOAOKUTH OOydeHHEe WU
OPUCTYIUTD K JEATEIbHOCTH MO CHEUAIBHOCTU 110 OKOHYaHUU YHUBEpCUTETa 0€3
JOTIOJIHUTENIBHBIX 3aHATHUN 110 COOTBETCTBYIOIIEN JUCHUIUINHE.

OueHku «3a4YTEHO» M «HE3aYTEHO0» BBICTABISAIOTCA IO IUCIUIUIMHAM,
(opMOil 3aKIIFOUUTEIBHOTO KOHTPOJISI KOTOPBIX sABJIsieTcs 3aueT. [Ipu 3ToM oneHka
«3aUTEHO» JIOJKHA COOTBETCTBOBATH IMapaMeTpaM JII0OO0H M3 IOJIOKHUTEIbHBIX
OLICHOK («OTJIMYHO», «XOpOLIO», «YIOBJIETBOPUTEIBHO»), & «HE3aUTEHO» —
napaMeTpaM OLIEHKHU «HEYAOBIETBOPUTEIBHON.
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https://kubsau.ru/upload/iblock/435/435b8c7e22d70eafe069177021aa68fe.pdf

2. Ilpunopos E.B. OO0pabGoTka BapHallMOHHBIX PAI0B. MeToauueckue




yKa3aHdus K TMPAKTUYECKUM 3aHATHAM 10 auciumimHe «MojenupoBaHue B
arpOMH)XEHEpUN» JII MaruCTPaHTOB, OOydaroIMxcs 1o HampasieHuto 35.04.06
«ArpouH)XeHepus», npoduiab MOATOTOBKH  «TexHomormm ©  CpelcTBa
MEXaHU3alluh CeabCKOoro xossictBa»y MutepHer pecype. OOpa3oBaTenbHbIN
nopTa Ky6I'AY. Pexum OCTyma:
https://edu.kubsau.ru/file.php/115/01_obrabotka_ variacionnykh rjadov.pdf

3. MoaenupoBaHue B arpOMHKEHEpUH: MPakTUKyM / cocT. A.B. Orusuuk,
E.N. Tpyounun, E.E. Camypranos, B.B. [{pi0ynesckuit — Kpacnomap: Kyol'AY,
2019.- 61 C. Pexxum JIOCTYIIA:
https://kubsau.ru/upload/iblock/3¢2/3¢23153dc82277196182ec6cS5adf3306.pdf

JonoanuTtenbHasi ydeOHasl quTEpaTypa

1. Coxt K.A. Cratuctuyeckue MeTO/ibl HCCIAEIOBAaHUM MPOLIECCOB U MAIIMH
B arpobusnece: yue0. mocobue / K.A. Coxt, E. . TpyOunun, B. . Konosanos. —
Kpacunomap : Ky6I'AY, 2016 — 217 c. [Onexrponnsii pecypc]. — URL:
http://kubsau.ru/upload/iblock/40b/40bf9773aa9%12b1{34d87e76218c8927.pdf

2. Macnos I'. T'., Tpyounun E. 1., Hpi0ynesckuit B. B. MogenupoBanue B
arpoUH)XEHepUH: YueOH. Tmocobue i CelnbCKOXOo3sUCcTBeHHbIX BY30B. —
Kpacnonap, 2019. — 271c., uJl. Pexum JIOCTyIIA:
https://kubsau.ru/upload/iblock/dal/dalc629e3a820fd7fdd15794faaeelbl.pdf

3. Kazues, B. M. BBenenue B aHainu3, CUHTE3 U MOJICTUPOBAHUE CUCTEM :
yaeOHoe nocooue / B. M. KaszueB. — 3-e uzn. — Mocksa, CapatoB : uTepHeT-
Yuusepcurer Uudpopmannonnsix Texnonoruit (MHTYUT), At Ilu Ap Menua,
2020. — 270 c. — ISBN 978-5-4497-0307-1. — Tekct : »IEKTpOHHBIN //
OnekTpoHHo-OnbamoTeunas cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/89425.html

4. OCHOBBI KOMIBIOTEPHOTO MOJICIMPOBaHKUE [DIIEKTPOHHBIN pecypc] :
y4e0HO-METOIMYECKUA KOMIUIEKC / . — DJEKTPOH. TEKCTOBBIC HaHHBIC. —
Ammvarsl: Hyp-IIpunt, 2015. — 175 ¢. — 9965-756-09-0. — Pexum nocrymna:
http://www.iprbookshop.ru/67115.html.

9 IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJICKOMMYHHUKAUOH-
Hoil ceTu «AHTEpPHET»

IlepeyeHb 3J1eKTPOHHO-0MOJIMOTEYHBIX CHCTEM:

Ne HaumenoBanme TemaTuka Ccblika
1 N3narenbeTBO «JIaHbY Vuusepcanbnas | https://e.lanbook.com/
IPRbook VYuusepcanbHas | http://www.iprbookshop.ru/
3 Oo6pazoBatenbHbiii noptast Kyol'AY | YuuBepcanvhas | https://edu.kubsau.ru/

Ilepeuennb pekoMeHyeMbIX HHTEPHET CATOB:
1. Pacuer KOHCTpYKIMH, 1eTajell MalliH U MeXaHnu3MoB https://apm.ru



https://edu.kubsau.ru/file.php/115/01_obrabotka_variacionnykh_rjadov.pdf
http://kubsau.ru/upload/iblock/40b/40bf9773aa9f2b1f34d87e76218c8927.pdf
http://www.iprbookshop.ru/
https://edu.kubsau.ru/

2. Cucrema aBTOMaTU3UPOBAHHOTO pacuera AeTaneil MallluH, MEXaHU3MOB,
AJIEMEHTOB KOHCTPYKIIMH ¥  y3JIOB, MAIlIMHOCTPOUTEIbHBIX OOBEKTOB U
obopyaoBaHus https://ascon.ru

3. NmwuranmonHoe moaenupoBaHue https://www.anylogic.ru

4. CuMynsuuss ¥ MOJCIHUPOBAHHE JJIEKTPOIHEPTETUUYECKUX CHUCTEM
https://www.mathworks.com

5. Hayunas snexrponnas oubnunoreka www.eLIBRARY.RU

6. OOpazoBarenpHbii mopran KyOo['AY [OnexktponHbiii pecypc]: Pexum
noctymna: http://edu.kubsau.local

7. ®enepanbHbiil moptan «Poccuiickoe oopazoBanue» -http:/ www.edu.ru/

8. denepalibHbBIHI IopTall «HxenepHoe oOpa3oBaHUE»
http://www.techno.edu.ru

10 MeTtoanueckne YyKa3aHusl /I O0y4YalIIMXCA IO OCBOEHHIO
AUCUMILTHHBI

1. IIpunopoB E.B. OO0OpaboTka BapHallMOHHBIX pPSAOB. MeTonuuyeckue
yKa3aHUs K NPaKTUUYECKUM 3aHATUSIM MO JucuuiuinHe «MojenupoBaHue B
arpOMHKEHEpUW» JIJII MaruCTPAaHTOB, oOydJaromuxcsa no HampasieHuto 35.04.06
«Arpounxkenepus», npodunb ToArotoBkn  «TexHomormum M cpeAcTBa
MEXaHU3alluh CeJIbCKOro xossiiictBay MutepHer pecype. OOpazoBaTenbHBIN
noprain Ky6I'AY. Pexxum JocTymna:
https://edu.kubsau.ru/file.php/115/01 obrabotka variacionnykh rjadov.pdf

2. MonenupoBaHie B arpOMHXEHEPHUH: MPAKTHKYM / cocT. A.B. OrusHuk,
E.W. Tpy6ounun, E.E. Camypranos, B.B. 1{si0ynesckuii — Kpacuonap: Kyol'AY,
2019.- 61 C. Pexxum JIOCTyIIA:
https://kubsau.ru/upload/iblock/3¢2/3¢23{53dc82277196{82ec6cS5adf3306.pdf

11 Tlepeyenbr MHGPOPMANMOHHBIX TEXHOJOTHI, UCIOJIb3YEeMbIX
IPH OCYIIECTBJICHUM 00pPa30BaTEJIbHOIO Mpouecca no JUCHMILIHHE,
BRJIIOYAsI nepevYyeHb MPOrPaAMMHOI0 o0ecnevyeHus U
HH(POPMAMOHHBIX CIIPABOYHBIX CHCTEM

NudopmanimoHHbie TEXHOJOTUM, HCIOJIb3yeMble TMIPH  OCYIIECTBICHHUH
o0pa3oBaTenpHOTO  Mpollecca MO  JUCIMIUIMHE  TO3BOJISIOT:  00€CIeunTh
B3aMMOJICHCTBUE MEXYy YYaCTHHKAMU 00pa30BaTENbHOTO MpOIlecca, B TOM YHCIIe
CUHXPOHHOE€ U (WIM) aCHUHXPOHHOE B3aUMOJCICTBUE IMOCPEIACTBOM CETHU
"Untepuet"; ¢duKcupoBaTh XOJ 00pa30BaTEIBHOTO TIPOIECcca, pPe3yIbTaTOB
MIPOMEKYTOYHOW aTTECTAlMM MO JUCHUIUIMHE W  PE3YyJbTATOB OCBOCHUSA
o0pa3oBaTeIbHON MpOrpaMMbl; OpPraHU30BaTh Mpolecc OoO0pa3oBaHUS IyTEM
BU3yalM3allM  u3ydyaeMol  uHGOpPMAIlMU  TOCPEICTBOM  HUCIIOJIb30BaHUS
MPE3CHTAIMOHHBIX TEXHOJIOTUH; KOHTPOJMPOBATh pe3yJbTaThl OOy4YeHHUsS Ha
OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHUS.

[Iepeuenp nuuensuonHoro 10


http://www.elibrary.ru/
http://edu.kubsau.local/
http://www.edu.ru/
http://www.techno.edu.ru/
https://edu.kubsau.ru/file.php/115/01_obrabotka_variacionnykh_rjadov.pdf

Ne HanmeHnoBanue Kpartkoe onucanune
1 Microsoft Windows OnepanmoHHasi cucteMa

2 Microsoft Office (BxmrouaeT Word, [TakeT opUCHBIX TPHITOKEHUH

Excel, PowerPoint)
[Tepeuenr mpodecCHOHANBHBIX 0a3 MaHHBIX W WHGOPMAIMOHHBIX

CIIPaBOYHBIX CUCTEM

Ne | HaumeHnoBanue Temaruka DNEeKTPOHHBIN azipec

1 HayuHas anektpoHHas YHuBepcanbHas https://elibrary.ru/

6ubnmnoreka eLibrary

Jloctyn k cetn HTEpHET

Hoctyn x cetu HWHTepHET, MOCTYm B SJIEKTPOHHYIO HH(GOPMAIMOHHO-
00pa3oBaTeNbHYIO Cpey YHUBEPCUTETA.

12 MartepuajibHO-TeXHHYECKOe o0ecredyeHue 1 00y4eHus 1o
AUCUMILIMHE

HJ'IaHI/IpyeMBIG IMoOMCHICHUWA IS IIPOBCACHNA BCEX BUIO0OB y‘-IC6HOI>i ACATCIIBHOCTHU

Ne HaumenoBanue HauMeHoBanue noMemeHun i Anpec (MECTOIOJIOKEHUE)
11/T1 | y4eOHBIX TPEIMETOB, | TPOBEACHHSI BCEX BUIOB YUEOHOW | TMOMEIICHHM Il POBEICHUS
KypPCOB, TUCIHUIUIMH | ACATEIHHOCTH, IPEIYCMOTPECHHOM BCEX BHJIOB y4eOHOMU
(Momyneit), MpakTUKH,| y4eOHBIM IIAHOM, B TOM YHCIIE JIESTEIIbHOCTH,
WHBIX BUJIOB YUCOHOM | TOMEIICHUS JISI CAMOCTOSITEIFHOM | MPEAYyCMOTPEHHON YU4eOHBIM
paboThl, C yKa3aHUEM MepeyuHsl | IJIaHOM (B CiIydae pealn3aluu
00pa3zoBaTeIbHON MTPOTrpaMMBbI

NeSITeTbHOCTH,
MPEAYCMOTPEHHBIX |OCHOBHOTO O0OpPYIOBaHUS, y4eOHO-
y4eOHBIM TIJIAHOM HaTJISTHBIX TOCOOUH B ceTeBOi popme
00pa3oBaTeNbHON | W HUCIOJIb3YEMOT0 MPOTPaMMHOTO | JTOTIOJHUTENBHO YKa3bIBaeTCs
IPOTPaMMBbI obecrieueHus HaMEHOBAHME OpPTaHU3ALHH, C
KOTOPOH 3aKJII0YEH JOTOBOP)
1 2 3 4
MopnenupoBanue B ITomemenne Ne226 MX, 350044, KpacHogapckuii kpai,
MOCAJ0YHBIX MECT — 24; TUToIaab — r. KpacHogap, yi1. um.
Kamunwnna, 13

arpoMHXEHEPUHU
42,6KxB.M; yueOHast ayAUTOPUS JUIS
NPOBEICHUS YICOHBIX 3aHATHI
CTIeaIM3UPOBaHHAsT MEOEITh
(yueOHas nocka, yueOHas MmeOern);
1 TEXHHYECKHE CPEJICTBA O0YUCHUS,
Ha0OPbI IEMOHCTPAIITHOHHOTO
o0opyaoBaHus U y4eOHO-
HarJsJHbIX TocoOuit (HOyTOYK,
HPOEKTOP, IKPaH);
porpaMMHOe obecrieueHue:
Windows, Office.



https://elibrary.ru/

ITomemenue Ne346 MX,
MMOCAJIOYHBIX MECT - 24; TIomansb -
84,3 xB.M; Jlaboparopus
"CuTyalMOHHbIN HEHTP TOYHOTO
semuenenus” (kadeapsl
skcruryatauun MTIT).
nabopaTopHoe 000pyI0BaHKE
(xommbroTep — 1 WIT.; MPOEKTOP
— 1 mr.)

Hoctyn k cetn «HTEpHETY;
JlocTyn B 27IEKTPOHHYIO
00pa3oBaTeNbHYIO CpeIy
YHUBEPCUTETA;
MPOrpaMMHOE OOecTieueHue:
Windows, Office, COMPAS-3D

[Tomemenue Ne230 MX,
MMOCAJIOYHBIX MeCT — 24; mIoIanb
— 41,1xB.M; yaeOHast ay TUTOPHUS
JUIS IPOBE/ICHUS YUeOHBIX 3aHATHI.
CTeMATM3UPOBAHHAS
MmebOenb(yuebHast 1ocka, yueOHas
Me0ern);
TEXHUYECKHE CpeICTBAa O0YUYCHHUS,
Ha0OPBI IEMOHCTPAIIHOHHOTO
o0opyaoBaHus U y4eOHO-
HarJSIIHBIX TOCOOM (HOYTOYK,
MIPOEKTOP, IKPaH);
porpaMMHoOe obecrieueHue:
Windows, Office.

ITomemenne Ne26 MX, mnomanb
— 13,5kB.M; TIOMEIIECHHUE JIUTS
XpaHeHHS U POPUIAKTHIECKOTO
o0cy>)kuBaHus y4eOHOTO
00opytoBaHMUs.
nabopaTopHoe 000py10BaHHE
(o6opynoBanue maboparopHoe — 4
IIT.;

JACTHILIATOP — 1 WT.;
CTeH]] 1abopaTOpHBI — 2 mIT.;).

[Tomemenue Ne357 MX,
MoCcaJouHbIX MecT — 20; TTomans —
41,7xB.M;; IOMCIICHUE TS
CaMOCTOSITEIBHON pabOThI
00yJaromuxcst TEXHHYECKHE
cpencTBa O0y4eHHs
(KOMIBIOTEPHI IEPCOHAIILHBIE);
noctyn Kk cetu «HTepHEeT»; mocTyn
B DJICKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey




YHHBEPCHUTETA,;
CIIeIHATM3UPOBaHHAs MeOCITh
(yucOHast MeOeIn).
[TporpammHOe oOecIieueHuHe:
Windows, Office, COMPAS-3D;
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