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1 Llenu u 3agayum aucumnnmvHbl

LUenbro ocBoeHna aucuunnmHbl «MopgenupoBaHve M ONTUMM3AUMA TEXHONOMMYECKnX
npoueccoB» sABNSEeTcs popmMmpoBaHne nNpodeccuoHanbHOM KOMMNETEHLUMN, OPUEHTUPOBAHHON
Ha MpPon3BOACTBEHHO-TEXHONOMYECKY OEATENbHOCTb BbINYCKHUKA, CBA3aHHYK C NOCTPOEHMU-
€M N UCMNOoNb30BaHNEM MaTeMaTUYECKMX Mogenen Ona onucaHus, NPOrHO3npoOBaHUSA, ONTUMM-
3aumn, NPoBeaEHMs aHann3a oTAeNbHbIX NPOLECCOB NepepaboTkn pacTUTENBHOIO ChIPbS.

[ucuunnunHa HanpaeneHa Ha pelleHre 3agay npodeccnoHansHON OeaTenbHOCTU cne-
AylWwnx  TUMNOB:  HAYYHO-UCCIedoBaTENbCKOro,  TEeXHONOMMYecKoro;  OpraHu3auMOHHO-
ynpaBneH4YeCcKoro.

lMporpamma cocTaBneHa B cOOTBeTCTBUM C TpeboBaHusamu PenepanbHOro rocygap-
CTBEHHOro obpasoBaTtenbHOro ctaHgapTa Bbiclero obpasoBaHMsa NO HanNpaBneHWo NOArOTOBKN
19.04.02 MNpoayKTbl NMUTaHUSA N3 PpacTUTENBHOIO ChIPbA.

2. Mepe4yeHb NNaHUpyeMbIX pe3ynbTaToB 00y4YeHUSl, COOTHECEHHbIX C NnaHupye-
MbIMU pe3ynbTaTaMy1 OCBOeHUS o6pa3oBaTeribHOM NpPorpamMmbl

Ne Kon dopmynupoBka Koa u HanmeHoBaHWe MHAUKaTOpa AOCTUXEHUSA
n/n | Komne- KOMMeTeHLun KOMMeTeHLun
TeHUUn
1 UO-1lonks — [NpuMeHaeT meToabl MO4ENMPOBaHUA U NPo-
CnocobeH NCnonb30BaTb | ekTUPOBaHUA ONA COBEPLUEHCTBOBAHUSA TEXHOSOMMYeCcKux
MeToabl MOLENIMPOBaHUA | npoueccoB MNPOM3BOACTBA NPOAYKUUM U3 CblpbA pacTu-
NPOAYKTOB MUTAHUA M3 Pac- | TenbHOro MNPOUCXOXAEHUA Ha aBTOMAaTU3UPOBAHHbLIX TEX-
OnK-4 TUTENbHOIoO CbIpbA N NPOEK- | HOMOrM4yeckunx NMUHUAX
TUPOBAHNS TEXHONOMMYECKNX
npoueccoB  Mpov3BOACTBA
NpoayKLMN PA3NNYHOTO UO-20nks — NpuMeHsieT cneumannanpoBaHHble NporpaMmm-
Ha3HAYEHUS] Hble U MHOPMALMOHHbIE MPOAYKTbI AN pelleHus npo-
deccrmoHanbHbIX 3agad

Koa n HanmeHoBaHue nHgukaro-
pa AOCTUXeHUda KoMmneTeHUUn

Pe3ynbtatbl 06y4YeHMs (NoKa3aTenu oueHMBaHUsA)

UO-lonks — [MpumeHsieT meToapl
MOZENMPOBAHNS N NPOEKTUPOBAHMS
0N COBEPLUEHCTBOBAHUSA TEXHOJO-
r’MYecknx MpoLIeCCOB NMPOU3BOACTBA
NPOAYKLUN U3 CbIPbS PacTUTENbHO-
ro NPOUCXOXAEHNS Ha aBTOMaTU3K-
POBaHHbIX TEXHOMOIMYECKNX NUHK-
Ax

3HaerT: MeToAbl MOAENNPOBaHNA U NPOEKTUPOBAHUA TEXHONOIM4YeCckmnx npo-
LieccoB, MeToaukm no pa3pa60TKe 0o6bekToB Ans NpoeKTnpoBaHunA, coBeep-
LLEHCTBOBAHUSA 1 ONTUMMU3ALUN OENCTBYHOLNX NPeanpUATUA OTpacnun

YMmeeT: mncnonb3oBaTtb MeTodbl MOAENnMPOBaHUA U MPOEKTUpoBaHuUA O5A
COBEPLUEHCTBOBAHUSI TEXHONOTMYECKNX MPOLIECCOB MPOU3BOACTBA
MPOAYKUMN U3 Cbipbs PACTUTENBHOIO MPOUCXOXOEHUS HA aBTOMaTu-
3MPOBaHHBIX TEXHOMOMMYECKUX JIMHUSIX Ha 6ase cTaHgapTHbIX NAaKeTOB
npuKNagHbIX NporpaMm

Bnap,eeT: COBpEMEHHbIMMN MeTodaM1 MOoOeNnMpoBaHMA U NPOEKTUPOBaHUA,
no3BoNAKLNX Uccrnegosatb U ONTUMNU3NPOBATb NapaMeTpbl TEXHOJIO-
r’MYeCKoro npouecca npon3soacTea M ynydllaTb Ka4eCTBO NPOAYKTOB
NMTaHNA N3 PacTUTESIbHOIO Cbipbd Ha aBTOMAaTU3NUPOBAHHbLIX TEXHOJ1O-
TMYEeCKNX JIMHNAX

UO-20nk.4 — MNpuMmeHseT cneunanu-
31MpPOBaHHbIE NPOrPaMMHbIE N UH-

dopMaLMOHHbIE NPOAYKTLI ANd pe-
weHnsa npodeccnoHanbHbIX 3agav

3HaeT: cneumanuaMpoBaHHble NPOrpamMmMHble NPOAYKTbI; OCHOBbI WH-
(hbopMaLMOHHBLIX TEXHOMOMMI; METOAMKY NPOBEeAEHUSA Npe3eHTauunin.

YmeeT: mncnonb3oBaTb cneunann3npoBaHHblie MporpamMmmHblie U UH-
d)OpMaLI,I/IOHHbIe NpoOAYKTbl AONA MNPOEKTUpoBaHUA TEeXHONOIrM4YeCckmnx
npoueccos npon3soacTBa npoaykunn pasnnyHoro HasHaveHua

Bnageet: HaBblkamy aHanmMsa TEeXHONMOrMYecknx MpPOLEeccoB NPous-
BOACTBA NMPOAYKLUM PasfiMyHOro HasHayeHusi C NPMMEHEHUEM Creum-
anM3npoBaHHbIX NPOrPaMMHbIX NMPOAYKTOB.




3. MecTo aucumnnuHbl B cTpyktype OOl BO

Vlsyqume aOncunniinibl OCHOBaHO Ha 3HaHUAX, YMEHUAX N HaBblKaX, MOJTYYEHHbIX MPU
n3y4yeHmmn o6yqarou.|,|/|M|/|c;| ONCUnnInH:

CoBpeMeHHble NpobremMbl NPOM3BOACTBA NPOAYKTOB NMUTAHUS;

MpuHUMNBI 3HEpPro- 1 pecypcocbepexeHnst B caxapHOM NPOU3BOACTBE;

HoBble noaxoabl B NPOEKTUPOBaHUM NPeanpUATUA MacroXUpoOBOW OTpPacsv;

MHHOBaumn B cdhepe TexHonormm xnebobynodHbiX U KOHOUTEPCKUX U3OENNN;

TeopeTnyeckme n npakTnyeckne noaxoadbl K co3gaHmio PyHKLMOHANbHbIX NPOAYKTOB MUTAHUS.

HOucumnnuHa asnsaetca I'Ipe,EI,LIJeCTByI-OLLl,eVI ana ndydeHmna guCUnniinH:

[MponsBoacTBeHHas npakTuka (MPOEKTHO-TEXHOSOrMyeckas npakTuka);

lMponsBoacTBeHHas npakTuka (OpraHM3aumMoHHO-yNpaBneH4yeckas npakTuka);
MpomnsBoacTBeHHass npakTtvka (NpefaunnoMHaa  MnpakTuka, B TOM  YUCHEe  HayyHo-
nccnegoBartenbckas pabota);

locynapcTBeHHas UToroeas atTrectaums;

BbinonHeHne, nogrotoBka K npouenype 3awmTtbl U 3alimMTa BblMyCKHOW KBanMukauMoHHOW pa-
OOThl.

4. O6beM AuCUUNNUHBbI U BUAbI Y4€OHbIX 3aHATUI
O6Lwasn TpyA0EeMKOCTb AUCLMNIVHBI COCTaBNgeT 4 3a4eTHble eANHULIbI.

Bupabl yye6HoM paboThbl Bcero PacnpepeneHue
akK. u TPYAOEMKOCTHU
no cemecTpam,
akK. u
Nel
O6was TpyaoeMKOCTb AUCLUNIIUHDI 144 144
Konmakmmuas paboma, 8 m. 4. ayOumopHbI€ 3aHIMUs: 98,5 98,5
Jlekuunn 48 48
B TOM 4Ymcre B hopme NpaKTU4YECKON NOArOTOBKM
JlabopatopHble pabothi (JIB) 48 48
B TOM yncre B hopmMe NpakTU4eCcKon NoaroToBKM
KoHcynbTauuu Tekyuime 2,3 2,3
Bug atTectaunm (3a4eT) 0,2 0,2
CamocmosimenbHasi paboma: 455 455
MpopaboTka maTtepranos no y4ebHukam 31,0 31,0
(TecTnpoBaHue, cobeceoBaHue, pelleHve 3agad)
OdopmneHne otyeta no nabopaTtopHon paboTte 3,7 3,7
(TecTnpoBaHue, cobecefoBaHue)
BbinonHeHne pacyeToB aAns nabopatopHbIX paboT 2,5 2,5
(TecTMpoBaHue, cobecefoBaHue, pelleHne 3agad)
PacueTbl B cpeae matematnyeckmx naketos 9BM 5,0 5,0
(TecTMpoBaHue, cobecefoBaHue, pelleHne 3agaq)
Pa3paboTka maTeMaTuyecknx mogenemn 3,3 3,3
(TecTnpoBaHue, cobecegoBaHne, pelleHne 3agad)

5 CogepxaHue aucuunnuHbl «MogenvpoBaHMe U ONTUMU3aLMUA TEXHONOIMYECKUX
npoueccoB», CTPYKTYpUpOBaHHOe No TemaMm (pa3genamM) ¢ ykazaHMeM OTBEAEHHOro Ha
HUX KONM4YeCcTBa akafleMUYECKNUX YacoB U BUAOB YYeOHbIX 3aHATUI




5.1 CogepxaHue pasgenoB aucumnnuHbl «MogenupoBaHue M oNnTUMU3aAUUSA TeX-
HONOrM4YecKux NpoLeccoB»

TpyooeMKocTb

Ne HanmeHoBaHue pasgena Conepxanue pasnena paasena

n/n ONCUMNINHBI akag.
Obwue ceegeHns o Moaenu- OCHOBHblE MOHATUS MOAENUPOBaHWA. Tunbl MoAenew.

1 | POBaHWM TEXHOMNOTNYECKMxX Knaccudurkauma meTogoB NOCTPOEHUS MaTteMaTuyeckux 8983
npoLeccos mogenen. CTpykTypa MaTemMaTudecKoro ornucaHusi npu ’

JEeTEepPMUHUPOBAHHOM M CTAaTUCTUYECKOM Noaxodax.
OueHka 4ncnoBbix xapaktepu- | OCHOBHble 3Tanbl U 3agadn CTaTUCTMYECKOW obpaboTku
CTMK TEXHOMOIMYECKMX Npo- 3KCnepyMeHTanbHbIX AaHHbIX. JUCKpeTHble 1 HenpepbIB-

o | ueccos. MeToabl 06paboTku Hble pacnpegeneHus. NMpoBepka 3akoHa pacnpegeneHusi 1571

3KCMEepUMEHTalbHbIX AaHHbIX | HabMwaeHun. BbigBNeHWe aHomanbHbIX HabmwaeHun B ’
OfHOMEpHbIX  BblbOpkax. BbisBNeHMe  aHomanbHbIX
HabNOEeHUN B COBOKYNHOCTU CBA3AHHbIX BENMNYMH.

[MpumeHeHue kpuTepmes co- OcHoBHble 3agayn aHanmMsa TEXHOMOMMYECKMX MPOLIECCOB.

rnacusi Npy aHannse TEXHOMO- | YpOBEHb 3HAYMMOCTU U OOBEpUTENbHAs BEPOATHOCTb. CTa-

3 | rmyeckmx npoueccoB TUCTUYECKUE KpuTepun. 3agada cpaBHEHNS OBYX OUCTIEPCUNA. 24,87

3agava cpaBHeHVs OBYX CpedHuX apudMEeTUYeCcKMX 3Hadve-
HWI. [poBepka AMNUPUYECKOro pacnpeaerneHms

CraTtuctmnyeckne mogenu Ha ®opmbl cBA3M ABYX Benu4YMH. MeToabl aHanuTU4ecKkoro Bbl-

OCHOBE MaCCUBHOIO 3KCnepu- | paxeHns ceasn. OpHodakTopHas NUHENHas perpeccus.

4 | MeHTa. KoppensaunoHHbin, pe- | Koppensuusi. MHOxecTBeHHasa nuHenHas perpeccus. Kpu- 204
rpeccuoHHbIV aHanua Koppe- BOnuHenHaa perpeccus. CepuanbHaa koppensums. Wc- ¢
NSILNOHHBIN Y PETPECCUOHHBINA | MONb30BaHNE PErpecCUOHHOr0 aHanusa npu craTucTuye-
aHanus CKOM MogenvpoBaHui. Meto HaMMeHbLUMX KBagpaToB
Crartuctmnyeckne Mmogenm Ha MonHbIN akTOpPHbIA 3KCNEPUMEHT. [ pOOHbIN aKTOPHLIN

5 | OCHOBE aKTWUBHOrO 3KCnepU- 3KCNepuMeHT. WHTepnpeTauus YypaBHEHUS perpeccun. 395
MeHTa. lNnaHupoBaHus akcne- | MNnaHupoBaHue BTOporo nopsgka (OUKI n LIKPI). KaHo- ’
pumeHTa Hu4yeckas popma ypaBHEHUSA perpeccum.

OkcnepumeHTansHo-ctatucTu- | OBuwasa nocraHoBka 3agavv ontummudauuun. Kputepun on-

6 | Yeckue MeToabl ONTUMM3ALNN TMMM3aummn. AHanutuyeckme Metogbl onTummsauuu. [Mo- 18,78
TEXHOJIOMMYECKMX NMPOLLECCOB NCKOBbl€ MeTOAbl ONTMMM3aLUK.

MpumeHeHue cTaHgapTHBLIX CrtaHoapTHble nakeTbl MPUKNaaHbIX MPOrpaMM A5is pelue-

7 | NakeToB NpuKnaaHbIx npo- HWS 3ada4 MaTeMaTM4yeckoro MoAenupoBaHNs U ONTUMU- 1326
rpamm 3aumm  TexHonormyeckmx npoueccos (Matlab-Simulink, !

Mathcad, Maple, Statistica, Mathematica)
KoHcynbmayuu mekyujue 2,3
3auem 0,2
5.2 Paspgenbl AgMcuMnnuvHbl U BUAbl 3aHATUN

Ne H Jlekumn, Mna3, J1B, CPO,

n/n avMeHoBaHve pasgena AuCuUnnimHbl aK. 4 ak. 4 Ak 4 aK. 4

1 O6wwe cBegeHVs 0 MOAENMPOBAHNM TEXHONOIMYECKUX NPO- 5 i 4 298
LleccoB !

5 OueHKa YMCMNOoBbIX XapaKTepUCTUK TEXHOMOMMYECKNX npouec- 6 i 4 571
coB. MeTogbl 06paboTKM aKcnepMMeHTanbHbIX AaHHbIX '

3 [MpumeHeHne KpuTepureB cornacus Npu aHanuae TeXHONoru- 8 i 10 6.87
YeCKNX NpoL,eccoB !
Cratuctnyeckme Mogenu Ha OCHOBE MacCUBHOIO JKCnepu-

4 MeHTa. KoppensaumoHHbI, perpeccnoHHbI aHanua Koppens- 8 - 6 6,4
LMOHHbIN 1N PerpeccuMoHHbIN aHanms

5 Cratuctnyeckme Mogenu Ha OCHOBE akTUBHOTO 3KCMepUMeH- 14 i 14 115
Ta. [lnaHnpoBaHus 3KCNepuMeHTa '

6 OKcnepuMeHTarnbHO-CTaTUCTUYECKNE MeTO bl ONTUMU3aLUN 6 i 5 778
TEXHOMOrM4YeCcKknx NpoLLeccos '

7 | lNpuMeHeHWe cTaHgapTHBIX MakeToB NPUKNaAHbIX NporpamMm 4 - 5 4,26

KoHcynbmauyuu mekyuue 2,3
3avem 0,2




5.2.1 lekumn

Ne | HaumeHosaHue Tpyno-
o pasgena o
TemaTturka NeKUMOHHbIX 3aHATUI €MKOCTb,
n/n OUCUMMNUHbI
ak. v
O6wwue ceegeHns 0 MO- | OCHOBHbIE MOHATMSA MOAENMpoBaHus. Tunbl Mogdenei. Knaccudu- 2
AeNMPOBaHMM TEXHOIIO- | kauus METOAOB NMOCTPOEHUsS] MaTeMaTu4eckux mogenen. CTpykTy-
1| ryeckux npoueccos
pa MaTeMaTu4eckoro onucaHus npu eTEPMUHUPOBAHHOM M CTa-
TUCTUYECKOM NOoAxodax
OueHka 4nCcroBbIX Xa- OcHoBHble aTanbl 1 3adayuun cTaTUcTMYeckon obpaboTkm akcnepu- 2
PaKTEPUCTUK TEXHOIOMW- | yaptanbHbIX JaHHBIX.
Yyeckmx npoueccos. Me-
ToAbl 06paboTKM aKCne-
pYMeEHTaNbHbIX AaHHbIX
lNpumeHeHne KpUTepUeB | fycypeTHble U HEMpepbIBHBIE pacnpeaeneHus. [poBepka 3akoHa 2
corracus npu aHanuse 6 N

) TEXHONOMMYECKMX NPO- pacnpegeneHvs HabnaeHN.

LieccoB BbisiBneHne aHoMarnbHbIX HabNOOeHU B OOHOMEPHbIX BblGOpKaXx. 2
CraTucTuyeckvie MOAeIM | BrisneHne aHoManbHbIX HaBriofeHNn B COBOKYMHOCTU CBS3aH-

Ha OCHOBE NaCCUBHOTO

akcnepumeHTa. Koppe- HBIX BEMMHNH.

NAUNOHHBIN, perpeccu-

OHHbIN aHanu3 Koppe-

NAUNOHHBIN 1 perpeccu-

OHHbIV aHanu3

Cratuctuyeckme moaenm | OcHOBHbIE 3aa4K aHanM3a TeXHONOrMYEeCKUX NMPoLECCoB. 2
Ha OCHOBE aKTMBHOTO YpoBEeHb 3HAYUMMOCTU U OOBEpPUTENbHAsS BEPOATHOCTL. CTaTucTu- 2
akcnepumeHTa. [NnaHm-

poBaHus 3KcrepumeHTa | HECKWE Kputepum.

OKcnepuMeHTarnbHo-

3 cTaTucTu-Yeckne metoapl | 3agaya cpaBHeHMsA OBYX Aucnepcui. 3afjada cpaBHEHUs OBYX 2

ONTUMU3aLNN TEXHOINOMN- | cpeHMX apUPMETUHECKUX 3HAYEHUI.

YeCKUX NpoLIeccoB

Obuine csenerus o mo- MpoBepka aMNMPUYECKOro pacnpeneneHuns 2
OENNPOBaHMN TEXHOIO-

MMYeCcKMX NpoLLeCcCcoB

OLeHKa YncnoBbIX xa- ®opmbl CBSI3U ABYX BenuuuMH. MeToabl aHanmUTUYECKOro Bblpaxe- 8
PaKTEPUCTUK TEXHOIOMW- | g cpaan. OpHodakTopHas NuHeiiHas perpeccus. Koppensums.
Yyeckmx npouecco. Me- - .

Tozbl 06paBoTKM BKCe- MHoXecTBeHHas nuHelHasi perpeccusi. KpuBonuHeriHas perpec-

4 pUMeHTanbHbIX AaHHbIX | cus. CepuanbHas koppenaumsi. Micnonb3oBaHne perpeccuoHHOro
MNpuMeHEeHNe KPUTEPUEB | gHanmM3a Npu CTaTUCTMHECKOM MoAenvpoBaHun. MeTon HauMeHb-
corracus npu aHanuse
TEXHOMNOrMYeCcKMX Npo- LX KBAAPATOB.

LeccoB

Cratuctuyeckme moaenu | MonHbin pakTopHbIA 3KCNepuMeHT. [poBHbLIA (paKTOPHbIA JKCne- 14
Ha OCHOBE naccmBHOro PUMEHT. MHTepnpeTauns ypaBHeHusi perpeccun. MnaHuMpoBaHue
akcnepumMeHTa. Koppe-

5 NALMOHHBINA, perpeccy- BToporo nopsigka (OLKIM n LKPIT). KaHoHnyeckas dopma ypas-

OHHbIV aHanu3 Koppe- HeHWs perpeccum.

NAUNOHHBLIN U perpeccu-

OHHbIN aHanu3

Cratuctuyeckvne moaenn | Obuwias noctaHoBKa 3adadu onTumuaauuu. Kputepun ontumMuaa- 6
Ha OCHOBE aKTUBHOrO umn. AHanuMTUYyeckue MeToAabl onTuMu3aummn. [onckoBble MeToabl
akcnepumeHTa. [NnaHm-

6 | posaHus akcnepumerTa onTumusaunn.

OKcnepuMeHTarnbHo-
CTaTUCTK-4YecKkme MeToapl
ONTUMM3ALUN TEXHONOM-
YeCKUX NpoLieccoB
MNpumeHeHue ctaHaapT- | CTaHgapTHble MakeTbl MPUKMNagHbIX NporpamMM Ons pelieHus 3a- 4
:::i gagiTg;;pMKna.q- [a4y MaTemMaTU4yecKoro MoOAENMPOBaHUA U ONTUMU3ALMN TEXHOMO-
7 porp rmyeckmx npoueccos (Matlab-Simulink, Mathcad, Maple, Statistica,

Mathematica)




5.2.2 lNpakTuyeckne 3aHATUA (CEMUHAPBDI)

He npedycmompeHsiI.

5.2.3 JTabopaTopHbIN NPaKTUKYM

Ne HanmeHoBaHue pasgena TpynoeMmKocTb,
HanmeHoBaHne nabopatopHbIX paboT
n/n ONCUMNINHBI ak. 9
1 | O6bwwme cBepeHus o MoaenpoBa- OCHOBHbIE MOHATUA MOAenupoBanHus. [MapameTpu- 4
HUM TEXHONOrMYECKUX NPOLECCOB Yeckne CXeMbl TEXHOOMMYECKMX NPOLLECCOB
2 | OueHKa YnCnoBbIX XapakTepPUCTUK MpenBaputensHas obpaboTka aKCnepMMeHTaNbHbIX 4
TexHonormyeckmx npoweccos. Me- OaHHbIX
ToAbl 06paboTKM SKCNEPUMEHTASTb-
HbIX AaHHbIX
3 | NprMeHeHNEe KpUTEPUEB COrnacus MeTon aKCnepTHbLIX OLEHOK 2
npu aHanm3e TEXHOMOIMYECKMX OpaHOoMakTOpHbIA AUCNEPCUOHHBIN aHanm3 4
npoueccos MHOroakTopHbIN AMCNEPCUOHHBIA aHanu3 4
4 | CtaTuCTUYecKMe Modenu Ha ocHoBe | MeTof HauMeHbLUNX KBaapaTos 6
naccuBHOro akcnepumeHTa. Koppe-
NSALMOHHBIN, PErpeCcCUOHHbIN aHa-
nun3 KoppensaunoHHbIn 1 perpeccu-
OHHBbIN aHanus
5 | Cratuctmyeckne mogenu Ha ocHoBe | MomnHbIi 1M OpoBGHbIA  (DAKTOPHBIA  SKCMEPUMEHT 4
aKTUBHOTIO 3KcrepumeHTa. lNnaHu- (MNdP3J). UHTepnpeTauma moaenu, nosTly4eHHOW Mo
pOBaHWs 3KCNepUMeHTa pesynbTaTtaM NofHoro pakTopHOro aKCcnepMMeHTa
LleHTpanbHOEe  KOMMO3ULMOHHOE poTaTabenbHoe
nraHvpoBaHue 5
MpuBeneHne ypaBHEHUS pPErpeccun K KaHOHUYECKON
dopme 5
6 | OkcnepuMeHTanbHo-cTaTcTUYeckne | ONTUMKU3aLUS METOLOM KKPYTOE BOCXOXAEHNEY 4
MeTOoAbl ONTUMK3ALUN TeXHoMormde- | ONTMMM3aunst CUMMNIIEKC METOOOM 2
CKMX MPOLECCoB OnTMmn3aumns METOOOM «pPUMK-aHanM3» 4
7 | NpyMeHeHNe cTaHOAPTHLIX MAKETOB
NpVKNagHbIX NporpamMm
5.2.4 CamocTosiTensHas pabota obyyarowmxesa (CPO)
Tpynoewm-
Ne HanmeHoBaHue pasgena Bua CPO %CTb’
n/n OUCUMMNNUHbI
ak. v
O6wme ceegeHUs 0 MogenMpoBaHum 2,98
TEXHOSTOrMYeCcKMx NpoLeccoB MpopaboTka maTepmanos no y4ebHukam 2,85
1 (TecTnpoBaHue, cobecenoBaHme)
OdopmneHune oTyeTa no nabopatopHoi paboTe 0,13
(TecTnpoBaHue, cobecenoBaHue)
OueHKa YMCnoBbIX XapakTepucTuk 5,71
TexHonormdeckmx npoweccos. MeTo- MpopaboTka MaTepmanos No y4ebHnkam 4,56
Obl 06paboTKM aKCNepnMeHTanbHbIX (TecTnpoBaHue, cobecenoBaHue, peLleHre 3aad)
OaHHbIX OdopmneHne otyeta no nabopaTtopHon paboTte 0,13
2 (TecTnpoBaHue, cobecenoBaHue)
BbinonHeHne pacyeToB ans nabopaTtopHblx paboT 0,62
(TecTnpoBaHue, cobeceoBaHue, peLleHne 3agaq)
Pac4yeThl B cpege maTemaTu4eckmx naketos 9BM 0,4
(TecTnpoBaHue, cobecefoBaHne, pelleHne 3agad)
MpumeHeHne KpuTepmeB cornacud 6,87
Mpu aHanm3e TEXHOJTOTMYECKMX Npo- lMpopaboTka maTepranoB No y4ebHnKam 4,56
LeccoB (TecTnpoBaHue, cobeceoBaHne, pelleHne 3agad)
OdopmneHne otyeta no nabopaTtopHon paboTte 1,14
3 (TecTnpoBaHue, cobecenoBaHue)
BbinonHeHne pacyeToB ans nabopaTtopHbix paboT 0,37
(TecTnpoBaHue, cobecefoBaHue, peLleHre 3aay)
PacueThl B cpeae matemaTudeckux naketos 9BM 0,8
(TecTnpoBaHue, cobeceoBaHue, pelleHve 3agad)




CTtaTuUcTnyeckme Moaenn Ha ocCHOBE 6,4
naccmBHOro akcrnepumenTa. Koppens- MpopaboTka maTtepmanos no y4ebHukam 4,55
LVOHHBIN, PErPECCUOHHBIA aHanma (TecTnpoBaHue, cobecenoBaHue, pelleHne 3agad)
KoppensumnoHHbIN U perpeccUoHHbIN OdopmneHune oTyeTa no nabopatopHoi paboTe 0,4
aHanus (TecTnpoBaHue, cobecenoBaHue)
4 BbinonHeHne pacyeToB A5is nnabopaTopHbIX paboT 0,25
(TecTnpoBaHue, cobecenoBaHue, peLleHne 3agaq)
PacueThbl B cpeae matemaTudeckux naketos 9BM 0,8
(TecTnpoBaHue, cobecenoBaHue, pelleHne 3agad)
PaspaboTka matematmnyecknx mogenen 0,4
(TecTnpoBaHue, cobeceoBaHue, pelleHve 3aay)
CTtaTuUcTnyeckMe Moaenn Ha oCHOBE 11,5
aKTMBHOro aKcnepumeHTa. lMnaHupo- MpopaboTka MaTepmanos No y4ebHnkam 54
BaHMWS aKCnepumMeHTa (TecTnpoBaHue, cobecenoBaHue, peLleHve 3aad)
OdopmneHne oTyeTa no nabopatopHoi paboTe 1,4
(TectnpoBaHue, cobecenoBaHume)
5 BbinonHeHne pacyeToB A5is nnabopaTopHbIX paboT 1
(TecTnpoBaHue, cobeceoBaHue, peLleHne 3agad)
Pac4yeThl B cpege maTemaTu4eckmx naketos O9BM 0,8
(TecTnpoBaHue, cobecenoBaHue, pelleHne 3agad)
PaspaboTka matematmnyecknx mogenemn 29
(TecTnpoBaHue, cobecefoBaHue, pelleHve 3agad)
OkcneprMMeHTanbHoO-CTaTUCTUYECKME 7,78
MeTOAbl ONTUMU3ALIMM TEXHOMOMNYe- MpopaboTka MaTepmanos No y4ebH1kam 6,2
CKUX NMpoLeccoB (TecTupoBaHue, cobeceoBaHue, peLLeHne 3aaady)
OdopmneHne otyeta no nabopaTtopHon paboTte 0,5
6 (TecTnpoBaHue, cobecenoBaHme)
BbinonHeHne pacyeToB A5is nnabopaTopHbIX paboT 0,28
(TecTnpoBaHue, cobecenoBaHue, pelleHne 3agad)
PacuyeThl B cpege maTemaTu4eckmx naketos O9BM 0,8
(TecTnpoBaHue, cobecenoBaHue, pelleHne 3agad)
lMpumeHeHne cTaH4apTHbBIX NakeToB 4,26
NpUKNagHbIX Nporpamm MpopaboTka MaTepmanos No y4ebH1kam 2,9
(TecTnpoBaHue, cobecenoBaHue, peLleHre 3aady)
7 OdopmneHne otyeta no nabopaTtopHon paboTte 0,13
(TectnpoBaHue, cobecenoBaHue)
PacueThbl B cpege matemaTudeckux naketos 9BM 1,23
(TecTnpoBaHue, cobeceoBaHue, pelleHve 3aad)

6 YueObHO-MeTOAMYECKOE U MH(pOpMaALMOHHOEe obGecnevyeHue gucumnnuibl «Mopge-
nupoBaHue U oNTUMMU3aLUA TEXHONOMMYEeCKNX NPOLEeCCOB»
[ns ocBOeHNs ANCUMNIMHbLI 00YyYaloLWNNCA MOXET MCMNOSMb30BaTh:

6.1 OcHOBHas nuTtepartypa

1. N'ony6esa, H.B. MaTemaTtnyeckoe MogennpoBaHMe CUCTEM U NMPOLECCOB [ONEKTPOH-
HbI pecypc] : yuebHoe nocobue. — CaHkT-MNeTepbypr : JlaHb, 2016. — 192 c. — Pexxum goctyna:
https://e.lanbook.com/book/76825.

2. [epkaHocoBa, H. M. MogenupoBaHne n onTMMmusaums TEXHONOMMYECKMX MPOLECCOB MNn-
LeBbIX Npon3BoAcTB. [NpakTukym [TekcT] : y4eb. nocobue / H. M. [lepkaHocoBa, A. A. XXypasnes, W.
A. CopoknHa; BopoHex. roc. TexHon. akaa. - Boponex : B[ TA, 2011. — 196 c.

Pexum goctyna: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/400.

3. JlecuH, B.B. OcHOBbI METOOOB ONTUMM3ALMNKN [DNEKTPOHHLIN pecypc] : y4ebHoe noco-
6ue / B.B. Jlecun, KO.I. Jlucosew,. — OnekTpoH. aaH. — CaHkT-MNeTepbypr : JlaHb, 2016. — 344 c.
— Pexxum goctyna: https://e.lanbook.com/book/86017.



https://e.lanbook.com/book/76825
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/400
https://e.lanbook.com/book/86017

6.2 lononHuTenbHasa nutepaTtypa

1. AdaHacbkeBa, H. 0. BblumcnuTenbHble N 3KCNepUMeHTarnbHble METOAbl Hay4YHOrO 3KC-
nepumeHTa [TekcT] : ydebHoe nocobue ansa ctya. Bysos/ H. KO. AdaHackeBa. - M. : KHOPYC,
2013. - 330 c.

2. HypanvH B.H., Kyxta B. C. MeTogbl MaTemMaTM4eckoro MoAenMpoBaHna 1 napameTpuye-
CKOM ONMTUMM3ALIN TEXHOMOMYECKMNX NMPOLECCOB B MHXEHEPHbIX pacyeTax / nog obuien pea. AOKTo-
pa TexHu4ecknx Hayk, npodpeccopa b.H. HypanuHa — Ypanbck, 3anagHo — KazaxctaHckun arpapHo-
TEXHUYECKMN yHuBepcuteT wumeHn XKanrmp xaHa, 2017. — 285 c¢. — Pexum poctyna:
https://e.lanbook.com/book/147887.

3. l'puropbes, KO.[l. MeToabl OoNTUManNbLHOrO MNMIAHUPOBAHUA SKCNEPUMEHTA: NMHENHbIEe
Moaenun [OneKTpoHHbIN pecypc] : y4ebHoe nocobue. — CI16. : JNlaHb, 2015. — 320 c. — Pexum
poctyna: https://e.lanbook.com/book/65949.

4. YncneHHble MeTodbl M UX NporpaMMHas peanusauus B 3agadyax MoaennmpoBaHus, on-
TUMU3aLMN N YyNpaBreHNsa ranbBaHUYECKMMN npoLeccaMmn [OneKTpOoHHbIM pecypc] : ydebHoe
noco6bue / [1.C. ConosbeB, N.A. ConoBbeBsa ; M-Bo Haykun u Bbicww. 06p. PO, dIrEOY BO «Tamb.
roc. yH-T um. I'.P. epxaBuHa». — OnekTpoH. aaH. (1 dann). — Tambos, 2019. — Pexum gocry-
na: https://e.lanbook.com/book/137569.

5. Kobaapb, A.W. MNpuknagHasa maTemaTnyeckaa ctatuctuka. Ons MHXEeHEpOB M Hay4HbIX
paboTHMKOB OnekTpoHHbIn pecypc]/ A.W. Kob3aps. - 2-e nsa., ucnp. - M. : duamatnumr, 2012. — 816
c. — Pexxum goctyna: http:/biblioclub.ru/index.php?page=book&id=82617.

6. MNepuoanyeckne usgaHuna: «BecTHUK POCCUICKOM CenbCKOXO3SAUCTBEHHOW HayKuy,
«lvweBaa npombIWEHHOCTb», «Bonpockl nutanusa», «JocTmxkeHus Haykm n TexHukn AllK»,
«M3BecTuna By30B. uweBas TexHonornsay, «XpaHeHne n nepepaboTka cenbxo3cbipbsay, «Xne-
boneyeHne Poccuny, «XnebonpoaykTbly, «KoHanTepckoe n xnebonekapHoe npou3BOACTBOY,
«Poccuiickas cenbCkoxo3ancTBeHHaa Hayka», «Caxap», «BectHuk BI'YUT», «[MuBo n HanuT-
Kny, «MacnoxmpoBasi NPOMbILLNIEHHOCTbY.

7. CugHseB, H. U. Teopua nnaHMpoBaHWA SKCNepUMEHTa W aHanu3 CTaTUCTUYECKUX
AaHHbIX [TekcT] : yyebHOe nocobue Ans mMarucTpos, ANs CTyd. M acnMpaHToB BY30B (rpudd
YMO) / H. . CugHsies. - 2-e nsga., nepepab. n gon. — M. : FOpanT, 2015. - 495 c.

8. UWypwuH, K.B. MeToamka n npaktvka nnaHUpoBaHUS U OpraHusauum aKcrnepumeHTa:
NpakTUKyM [OneKkTpoHHbIN pecypc] : y4ebHoe nocobue / K.B. WypwuH, O.A. Kocbix. — OpeHbypr:
OpeHbyprcknin - rocyaapctBeHHbli  yHuBepcuteT, 2012. — 185 c¢. — Pexum pocrtyna:
http://biblioclub.ru/index.php?page=book&id=260761.

6.3 NepeyeHb y4ebHO-MeTOOMYECKOrO ObecneyeHns AN caMmocTosiTenbHOM pabo-
Tbl oGy4yarowmxca

1. TpydaHosa, HO. H. MogenupoBaHve 1 ONTUMMU3ALUS TEXHOSTOMMYECKUX MNPOLIECCOB
[OnekTpoHHbLIN pecypc] : MeToanYeckue ykKasaHusi K CaMOCTOSTENbHOM paboTe Ansi CTYOEHTOB,
obyuatowmxca no HanpaeneHuto 19.04.02 — «[lMpogykTel NMUTaHUSA M3 PaCTUTENBHOIO CbIpbsi»/
HO. H. TpydhaHosa ; BI'YUT, Kadbegpa texHonormmn xnedonekapHoro, KOHOUTEPCKOro, MakapOHHOTO
n 3epHonepepabaTbiBatoLLero npom3soacTs. — Boponex : BI'YUT, 2015. — 11 ¢. — Pexwum gocty-
na: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1812.

2. TpydaHosa, KO. H. MogenupoBaHue M onTUMMmn3aumsi TEXHONOMMYECKUX MPOLLEeCCOB
[TekcT] : nporpamma Kypca, MeToAMYECKNE YKa3aHUA U 3aJaHus K KOHTPOSbHOW paboTe onsd
CTyaeHToB, obyyatowmxca no HanpasneHuto 19.04.02 — «lMpoayKTbl NMMTaHUA U3 pacTUTENbHOMO
Cbipbsi», 3a04HON hopmbl 0ByyveHna / KO. H. TpydaHosa, M. I'. Maromepos; BI'YUT, Kadeapa
TexHonormm xnebonekapHoOro, KOHAUTEPCKOro, MakapOHHOro W 3epHonepepabaTbiBalOLEro
npon3BoacTB. - BopoHex : BI'YUT, 2017. — 27 c.

Pexxum goctyna: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4157.



https://e.lanbook.com/book/147887
https://e.lanbook.com/book/65949
https://e.lanbook.com/book/137569.
http://biblioclub.ru/index.php?page=book&id=82617
http://biblioclub.ru/index.php?page=book&id=260761
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1812
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4157

6.4 MNepeyeHb pecypcoB MHPOPMALNOHHO-TENEKOMMYHMUKaLUMOHHON ceTn «UHTep-
HeT», HeoOXoAMMBLIX ANA OCBOEHUA AucuunnuHbl «MogenupoBaHue M ONTUMM3aUUSA
TEXHOJTIOrMYeCKUX NpoLeccoB»

HaumeHoBaHve pecypca cetn «HTepHET»

OneKTPOHHBbIV agpec pecypca

«Poccutickoe obpasosaHuey - chedeparbHbil nopmari

http://www.edu.ru/index.php

HayyHas anekmpoHHas bubnuomeka

http://www.elibrary.ru/defaulttx.asp?

®elepanbHas yHusepcumemckasi KOMMbtomepHas cemb
Poccuu

http://www.runnet.ru/

UHpopmayuoHHas cucmema «EOuHoe okHO docmyna K 06-
pasosamersibHbIM pecypcamy

http://www.window.edu.ru/

BAnekmpoHHas bubnuomeka BI'YUT

http://biblos.vsuet.ru/megapro/web

Calim MuHucmepcmea HayKu U 8bicuie20 obpa3osaHusi P@

http://minobrnauki.gow.ru

lNopman omkpbimozo on-line o6pa3osaHusi

http://npoed.ru

UHopMayUOHHO-KOMMYHUKaUUOHHbIE MEXHOoI0auu 8 06-
pasosaHuu. Cucmema hpedeparnbHbix 0b6paszogamersibHbIX
rnopmaros

http://www.ict.edu.ru/

BOnekmpoHHas UHOpPMayUOHHO-0bpazoeamesibHas cpeda
®re0y BO «Bryunt

http://education.vsuet.ru

UHopmayuoHHas 6aza 0aHHbIX MPOOYKMos

http://www.intelmeal.ru

UHopmayuoHHas 6asza daHHbIX MPOJYyKMos

http://health-diet.ru/base_of food/

CripasoyHUK npodyKmoe numaHusi

http://pbprog.ru/databases/foodstuffs/

Criucok rnouckosbix cucmem rnameHmos

http://www.borovic.ru/index p 14 p 2.html

lMouckosasi cucmema «Pambriep»

www.rambler.ru/

lNouckoeasi cucmema « Yahoo»

www.yahoo.com/

lNouckosasi cucmema «5HOeKc»

www.yandex.ru/

6.5 MepevyeHb MHGpOPMALMOHHBLIX TEXHONOINMNA, UCMOMb3YyeMbIX NPU OCyLlecTBrie-
HUM oGpa3oBaTenbLHOro npouecca No AUCUMNNMHE, BKIO4YasaA nepeyeHb NPOrpamMmMHOro
obecnevyeHns U MHPOPMALMOHHbIX CMPABOYHbLIX CUCTEM

[pu u3yyeHuu AucyunauHel UCMOL3yemcs rnpogpamMmHoe obecriedeHue U UHgopmayu-
OHHbIEe CripasoyHble cucmembl. UHopMayuoHHass cpeda Orsi OUCMaHUUOHHO20 Oby4YeHusi
«Moodlex.

Ncnonb3yemble BUAbl IHPOPMALMOHHBIX TEXHOSOMNIA:

- «3NEKTPOHHasi»: MNepCcoHarnbHbIA KOMMbOTEP W MHAOPMALMOHHO-MOUCKOBbLIE (CMPaBOYHO-
npaBoBbIE€) CUCTEMBI;

- «KOMMNbIOTEPHAsI» TEXHOMOIMA: NEPCOHarNbHbIN KOMMbIOTEP C NMPOrpaMMHbIMU NPOAYKTaMK pas-
Horo HasHa4veHus (OC Windows; MSOffice; KOMIAC-Ipaduk, AdobeReaderXl).

- «ceTeBas»: NnokanbHasa ceTb yHMBepcuteTa u rmobanbHas ceTb Internet;

- cemesasi nokanbHas B[] CnpasoyHas lNpasosas Cucmema KoHcynbmaHmllnoc dns 50 rnonb-
30eamerieli, OO0 «KoHcynbsmaHm-3kcriepmy» [ozoeop Ne 200016222100042 om 17.11.2020 (cpok
Oeticmeusi ¢ 01.01.2021 no 31.12.2021)

- UHgopMayuoHHo-cripaso4yHass cucmema «NormaCS», WI1 [onosaHosa E.I. [ozosop Ne
200016222100038 om 13.10.2020 e., nokanbHas eepcusi, 1 K (cpok Oeticmeusi ¢ 20.10.2020 no
31.10.2021).

Mpu ocBoeHuUM AUCUMNIIUHBI UCNONb3yeTCA JIMUEH3MOHHOEe U OTKpPbITOe Mnpo-
rpammHoe obecneyeHue

Mporpammbl JIueH3un, pekBu3NTbI NOATBEPXKAAKLLEro JOKYMEHTa
Microsoft Windows 7 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License
(64 - bit) No Level #47881748 ot 24.12.2010 r. http://eopen.microsoft.com
Microsoft Office | Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Professional Plus | Level #48516271 ot 17.05.2011 r. http://eopen.microsoft.com
2010
AdobeReaderXI (6ecnnaTtHoe MO)

https://acrobat.adobe.com/ru/ru/acrobat/pdfreader/volumedistribution.htm



http://www.intelmeal.ru/
http://health-diet.ru/base_of_food/
http://pbprog.ru/databases/foodstuffs/
http://www.borovic.ru/index_p_14_p_2.html
http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://acrobat.adobe.com/ru/ru/acrobat/pdfreader/volumedistribution.htm

7 MaTtepuanbHO-TeXHMYEeCKoe obecnevyeHre AUCLUUNIINHDI

MaTtepunanbHo-TexHU4eckass 6a3a npveBegeHa B NIMUEH3MOHHbIX hopMax 1 pacnonoxeHa
no agpecy https://vsuet.ru.

[na npoBeaeHnst y4eBHbIX 3aHATUA MCNONb3YTCA y4ebHble ayanTopun:

Aya. 201. YyebHasa ayautopus ons NpoBeAeHUst y4eOHbIX 3aHATUIR: npoekTop Epson
EH-TW6100 LCD projector. Habop AeMOHCTpaunoHHOro matepmana n KOMMeKTbl OLEeHOYHbIX
MaTepuarnos, obecnedvBalOWUX TeMaTUyeckue WUnMcTpauun n nposedeHne NPodUNbHbIX
TPEHWHIOB.

Ayn. 203. YyebBHas ayautopus Onsi npoBedeHnsa y4ebHbIX 3aHATUW: KOMMbHTEPbI
IntelCore 2DuoE 7300, nnotrep HP. Habopbl 4eMOHCTpaUMOHHOrO Matepvana U KOMNNEKThbI
OLEHOYHbIX MaTepuarnos, obecrneunBaroLLMx TemaTU4eckne UNNIcTpaumm n nposeaeHue npo-
PUNBHBLIX TPEHUHIOB.

Ayn. 224. YyebHaa ayanTtopus ans npoBeaeHnsa y4ebHbIX 3aHATUIR: CylunibHasa ycTa-
HOBKa, yCcTaHOBKa Aeros, neyb xrebonekapHasi, KONopuMeTp POTOINEKTPUIECKUIA KOHLEHTpa-
UMOHHBIM - 2 wT. Habopbl AeMOHCTpauMOHHOro Martepuana u y4ebHo-HarnsagHbIX nocobun,
obecneuymBaroLme TeMaTmyeckme UnncTpaunmn, gocka (men).

HonyckaeTca ucnonb3oBaHve ApPYrnx ayautopui B COOTBETCTBUM C pacnucaHuem yyeob-
HbIX 3aHATUA U OCHALLEHHBIX COOTBETCTBYIOLLMM MaTepuarnbHO-TEXHNYECKMM obecneyeHnem, B
COOTBETCTBUM C TpeboBaHUsaMN, NpeabsBnsemMbiMM 0bpasoBaTenbHbIM CTaH4APTOM.

CamocTosiTenbHasa pabota 0by4atoLmxca MOXET OCYLLECTBNATLCS NPU UCMONb30BaHUN:
3an Hay4yHOM nNuTepaTypbl pecypcHoro ueHTpa BI'YUT: komnbtoTepbl Regard - 12 wr.
CTyneH4ecknin YmtanbHbI 3an pecypcHoro ueHtpa BI'YUT: moHOGNokM - 16 wr.

8 OueHoYHble MaTepuanbl ANA MPOMEXYTOYHOM aTTecTauuu obyvarowmxcs no
ancumnnuHe «MoaenupoBaHue u oNTUMMU3aLUA TeXHOSTOrMYECKNX NPoLLeccoB»

8.1 OueHouHble maTtepuansl (OM) ona gucumnnunHbl BKAOYaoT B cebs:

- NepeyYeHb KOMMeTEHUMM C yKa3aHMeM 3TanoB nx (oOpMMpPOBaHMs B NpoLecce OCBOEHUS
obGpasoBaTenbHOM NPorpamMmmbl;

- ONUcaHune rnokasaTenen n KpUTepmeB OLEHMBAHUSA KOMMNETEHLMIA Ha PasfUYHbIX 3Tanax
X popMUpPOBaAHUS, ONUCaHME LKA OLEeHMBaHUS;

- TUNOBbIE KOHTPOJSIbHbIE 3afaHUs UMM UHblE MaTepuanbl, HeobxoouMble AN OLEHKM
3HaHUN, YMEHWIA, HaBbIKOB U (MUN1) OnbiTa OeATENbHOCTU, XapakTepuaylLwmx atansl popmMumpo-
BaHWSA KOMMETEHUMI B NpoLecce 0CBOeHNs 0bpa3oBaTesibHON NporpaMmmbl;

- MeToguyeckue maTtepuvansl, onpegensiowue npoueaypbl OLUeHNBaHUS 3HAHUW, YMEHUN,
HaBbIKOB N (UNK) onbiTa OEATENbHOCTU, XapakTepuayloLwmnx atanbl popMmpoBaHnNS Komne-
TEeHUMN.

OM npegcTtaBnalTCA OTAENbHLIM KOMMIIEKTOM U BXOAAT B cOocTaB pabouyen npo-
rpaMmmbl gucumnnuibl «MogenupoBaHue U ONTUMMU3AaLMA TEXHONOMMYECKUX NpoLeccoBy.

OueHouHble MaTepuansl opmupytotcs B cootBeTctBum ¢ 1 BIYUT «[llonoxeHne o6
OLIEHOYHbIX MaTepuanax».


https://vsuet.ru./

NMPUNOXEHUE
K pabo4yen nporpamme
MogenupoBaHue U ONTUMU3ALUS TEXHONTOIrMYECKUX NpoL.eccoB

1. OpraHu3auuoOHHO-MeToANYEeCKME AaHHble AUCLUMIIUHbI OJIA OYHO-3a04YHOW UMK
3ao4Houn popm obyyeHus

1.1 O6bemMbl pasnnyHbiX ¢hopMm y4yebHOM paboTbl U BUALI KOHTPONS B COOTBET-
CTBUU C YYE€OHbIM NIaHOM

OO6was TpyaoeMKocTb AncumnimHbl «MoaenvpoBaHve U onTUMMU3aumnst TEXHONOMMYECKMX
NPOLIeCCOB»COCTaBNSAET 4 3a4eTHble eaUHULIbI.

Buabl yue6HoOM paboTbl Bcero ak. 4 PacnpepeneHue
TPYAOEMKOCTHU
no cemecTpam,
akK. u
Nel
Obwas TpyaoeMKOCTb AUCLUNIIUHDI 144 144
Konmakmuas paboma, 8 m. 4. ayOumopHbIe 3aHIMUusi: 22,4 22,4
Jlekumn 10 10
B TOM 4Ymcre B hopme NpaKTU4ECKON NOArOTOBKM
JlabopatopHble pabothl (JIB) 10 10
B TOM yncne B hopmMe NpakTM4eCcKkon NoAroToBKK
KoHcynbTaumm Tekyime 2,2 2,2
Bug atTectaunm (3a4er) 0,2 0,2
CamocmosimenbHasi paboma: 117,7 117,7
KoHTponbHas pabota 10/1 10/1
MpopaboTka maTepumanos no y4ebHukam 99,0 99,0
(TecTnpoBaHue, cobeceoBaHne, pelleHne 3agad)
OdopmneHune oTyeTa no nabopatopHou paboTe 1,9 1,9
(TecTnpoBaHue, cobecefoBaHue)
BbinonHeHne pacyeToB Ans nadopatopHbIX paboT 1 1
(TecTMpoBaHue, cobeceqoBaHue, pelleHue 3agad)
PacueTbl B cpeae matematnyeckmx naketos 9BM 3,6 3,6
(TecTMpoBaHue, cobecefoBaHue, pelleHue 3agaq)
PaspaboTka matemaTmnyecknx mogenen 2,2 2,2
(TecTupoBaHue, cobeceoBaHue, pelleHre 3agad)
MoaroTtoBKa K 3a4eTy 3,9 3,9




OLIEHOYHbIE MATEPUAIIbI
AndA NPOMEXYTOYHOU ATTECTALIUU

no gucuunivHe

MoaenupoBaHue U ONTUMMU3ALUA TEXHONMOrMYeCKUX
npoLeccoB



1 NMepeyeHb KOMNETEHUUN C yKazaHUeM 3TanoB ux hopmMupoBaHuA

Ne Kon dopmynupoBka Koa u HanmeHoBaHWe MHAUKaTOpa AOCTUXEHUSA
n/n | Komne- KOMMeTeHLuun KOMMeTeHLuun
TeHUUn
1 UO-1lonks — [NpuMeHaeT meToabl MOOEeNnMpoBaHUA U NpPo-
CnocobeH NCNonb30BaTb | eKTUPOBaHUA ONA COBEPLUEHCTBOBAHUSA TEXHOSOMMYecKux
MeToabl MOZENIMPOBaHUA | npoueccoB MNPOM3BOACTBA NPOAYKUMM U3 CblipbA pacTu-
NPOAYKTOB NMUTAHUA M3 pac- | TenbHOro MNPOUCXOXAEHUA Ha aBTOMaTU3UPOBAHHbLIX TEX-
OnK-4 TUTENbHOIo CbIpbA N NPOEK- | HoMorm4yecknx NUHUAX
TUPOBAHNS TEXHONOMMYECKNX
npoueccoB  Mpov3BOACTBA
NpoayKLMN PA3NMYHOTO UO-20nks — NpuMeHsieT cneumannanpoBaHHble NporpaMmm-
Ha3HAYEHUS Hble U MHOPMALMOHHbIE MPOAYKTbI ANSA pelleHus npo-
deccrmoHanbHbIX 3agad

Koa n HanmeHoBaHue nHgukaro-
pa AOCTUXeHUda KoMmneTeHUUn

Pe3ynbtaTbl 06y4YeHuUs (NoKa3aTenu oueHMBaHUsA)

UO-lonks — [MpumeHsieT meToapl
MOZENMPOBaHNS N NPOEKTUPOBAHMS
0N COBEPLUEHCTBOBAHUSA TEXHOJO-
r’MYecknxX MpoLIeCCOB NMPOU3BOACTBA
NPOAYKUUN U3 CbipbSi PacTUTENbHO-
ro NPOUCXOXAEHNS HA aBTOMaTU3K-
POBaHHbIX TEXHOMOIMYECKNX NUHK-
fX

3HaerT: MeToAbl MOAENNPOBAHNA U NPOEKTUPOBAHNUA TEXHONOIMYeCckmnx npo-
LieccoBs, MeToaukm no pa3pa60TKe o6bekToB Anis NPOEeKTnpoBaHUA, cCoBep-
LLIeHCTBOBaHUA N onTtuMnsauyun ﬂeﬁCTBy}OMMX npe,qnpmmﬁ oTpacim

YMmeeT: ncnonb3oBaTb MeToabl MOAENnMPOBaHUA U MNPOEKTUpoBaHuUA O5A
COBEPLLEHCTBOBAHUSI TEXHOIOTMYECKNX MPOLIECCOB MPOU3BOACTBA
MPOAYKUMN U3 Cbipbs PaCTUTENbHOIO MPOUCXOXOEHUS HA aBTOMaTu-
3MPOBaHHBIX TEXHOMOMMYECKUX NMHUAX Ha 6ase cTaHOApPTHbIX MNAKeToB
npuKNagHbIX NporpaMmm

Bnap,eeT: COBpEeMEHHbIMMN MeTodaMW MOoOeNnMpoBaHMA U NPOEKTUPOBaHUA,
NO3BOMALLMX UCCefoBaTh M ONTUMU3NPOBATL NapaMeTpbl TEXHOIO-
rMYeckoro npouecca Npou3BOACTBa U yrydllaTh Ka4ecTBO MPOAYKTOB
MUTaHWS U3 PacTUTENBHOIO Cbipbsi HA aBTOMAaTU3VMPOBAHHbIX TEXHOJIO-
TMYECKUX JIMHUSX

UO-20nk.4 — MNpuMmeHsaeT cneunanu-
31MpPOBaHHbIE NPOrPaMMHbIE N UH-

dopMaLMOHHbIE NPOAYKTLI ANd pe-
weHnsa npodeccnoHanbHbIX 3agav

3HaeT: crneumnanusnpoBaHHblE NMPOrpaMMHbIE MPOAYKTbI; OCHOBbLI WH-
(hOPMaLMOHHbBIX TEXHOMOINIA; METOAMKY NPOBEAEHMS NPe3eHTaLWiA.

YmeeT: mncnonb3oBaTb cneunann3npoBaHHbie MnporpamMmmHble U UH-
d)OpMaLI,I/IOHHbIe NpoOAYKTbl AONA NMPOEKTUpoBaHUA TEeXHONOrm4YeCckmnx
npoueccos npon3soacTBa npoaykumn pasnnyHoro HasHavyeHua

Brnapgeet: HaBblkamy aHanmsa TEeXHONOrMYecKMX MpPOLEeCcCoB Npous-
BOACTBA NMPOAYKLUM PasfiMyHOro HasHayeHusi C NPMMEHEHUEM Creum-
anM3npoBaHHbIX NPOrPaMMHbIX NMPOAYKTOB.

2 MacnopT OLEHOYHbLIX MaTepuanoB No AUCLUUNNNHE

Ne Pasgensl MHAeKc KoH- OueHo4Hble cpeacTBa TexHONornst oLEeHKn
n/n OUCUMNIUHBI Tponupyemon HavMeHoBaHue NeNe 3agaHui (cnocob koHTpons)
KOMMeTEHLMM
(1nn ee Yactn)
1 Obuwne ceeneHns OriK-4 BaHk TecToBbIX 3agaHui 1-2, 6-7,11-12, 16-17 BrarouHoe vk KoMMkIoTepHOe
0 MoZenMpoBaHnm L ' TeCTMpoBaH1e
TEXHOMOMYECKMX JTabopaTopHble paboTbl
(cobecenoBaHue)
npoweccon (BOMpoOCH! K 3aLunTe 26-29 CobecenioBaHVe ¢ Npenoaasatenem
nabopaTtopHbix paboT)
3apava (pacyeTbl Ans
p ajliZ(T)S?;%‘;:zé f;?g:/’la_ 110 MpoBepka npenogaeatenem
TUYeckux naketos IBM)
(B%ﬁgggiﬁf gg:‘ ;Ify) 116-117 CobecenioBaHVe ¢ npenoaaBatenem
2 Ouerka JmMcnoBbIx OriK-4 BaHk TecToBbIX 3agaHui 2-4, 8,9, 13, 18, 21-22 BriarouHoe vk KoMMkIoTepHoe
XapakTepucTuk TecTmpoBaHve
TEXHOJI0MMYEeCKnX JlabopaTopHble paboTbl 30-37 CobecenioBaHue ¢ npenogasarenem




npoueccos. Me-
TOAbl 06paboTKM
aKcnepuMeHTarnb-
HbIX JaHHbIX

(cobecepnoBaHue)
(BOMpOCHI K 3awmTe
nabopatopHbIx paboT)

3apaya (pacyerbl Anst

11aopaTopHeIx pabor, 111 lMpoBepka npenogasatenem
pacyeTbl B cpeae Matema-
Tndeckux naketos 3BM)
Cobecenosatve 118-120 CobecenioBaHVe ¢ npenoaasatenem

(BOMpocskl K 3a4eTy)

MpumereHue kpu- OrIK-4 BaHk TecToBbIX 3aaaHWi 4-5,13-14, 17-18, 23 BiaHouHoe U KomnbloTepHoe
TepueB cornacus = 5 TecTmpoBaHve
Mpu aHanuae Tex- JTabopaTopHble paboTbl
(cobecepnoBaHue)
HOMNOTrNYEeCKnx (BOMpOCH! K 3aLunTe 38-60 CobecenioBaHue ¢ npenogasaTenem
npoweccos nabopatopHbIx paboT)
Bapaya (pacyerbl Anst
pajligfr)bp?;%‘;);z: EZ?ZL’B_ 112 lMpoBepka npenogasatenem
Tndeckux naketos 3BM)
(B%ggggiﬁ? 2::' 2$y) 121-122 CobecenioBaHue ¢ npenogasaTenem
Cratuctnyeckue OriK-4 BaHK TECTOBbIX 33aHMil 5. 8-9, 14-15, 19-22 BrnaHouyHoe unn KoMnbIoTEPHOE
MoAenn Ha OCHo- TecTmpoBaHve
BE NaCcCUBHOIO JTabopaTopHble paboTbl
(cobecepnoBaHue)
JKCnepuMeHTa. (BoMpOCh! K 3aLunTe 61-66 CobecenioBaHVe ¢ npenoaaBartenem
KoppensiumoH- nabopaTopHbIX paboT)
HbI, PpErpeccuoH- B3apava (pacyeTbl Ans
HbI aHanua Kop- na6opaTopHbIx patorT,
PENALMOHHBIN 1 p?ﬂ?;l"é;;giiigi;e_ 113 MpoBepka npenofaBaTenem
perpeccnoHHbIN
aHanms OBM, paspaboTka ma-
TemaTu4yecknx mogenen)
(B%ggggiﬁ? 2::' 2$y) 123-124 CobecenioBaHue ¢ npenogasaTenem
Cratuctiyeckne OrK-4 BaHk TecToBbIX 3aaaHWi 3-5, 12-14, 16-18, 23-24 BIIHO4HOE UM KOMMbIOTEpHOE
MoAenn Ha OCHo- TecTupoBaHue
BE AKTUBHOIO 9KC- JTabopaTopHble paboTbl
(cobecenoBaHue)
nepumenTa. Nna- (BOMPOCHI K 3aLuuTe 67-94 CobecepnoBaHue ¢ npenogasatenem
HUPOBaHWNE 3KC- nabopatopHbix paboT)
nepmmMmeHTa B3apava (pacyeTbl Ans
nabopaTtopHbIX pabor,
p?ﬂ?;l"é;;giiigi;e_ 114 lMpoBepka npenogasartenem
OBM, paspaboTka ma-
TemaTuyecknx mogenen)
(B%ggggiﬁ? 2::' 2$y) 125-132 CobecenioBaHue ¢ npenogasaTenem
SKcnepumeH- OnK-4 BaHk TecToBbIX 3agaHui 2-4,11-13, 14-18, 25 BriaHouHOE Ui KOMMLIOTEpHOS
TanbHo- TecTupoBaHue
cTaTMCTUecKUe JTabopaTopHble paboTbl
(cobecenoBaHue)
MeToabl ONTUMMK- (BOMpOCH! K 3aLunTe 95-108 CobecenioBaHue ¢ npenogasaTeniem
3aumm TexHono- nabopatopHbIx paboT)
rmyeckmx npo- Bapaya (pacyetbl Ans
ueccos pajligfr)bp? ;%‘:;z: f/lz?(;ﬁa- 115 MpoBepka npenogaeatenem
TUYeckux naketos IBM)
(B%ﬂgggiﬁf 22:' ;Ify) 133-135 CobecenioBaHue ¢ npenogasaTenem
Mpumeterne OriK-4 BaHk TecToBbIX 3agaHni 1-4,7-10, 12-15, 16-21 BriarosHoe Ui komnbloTepHoe
cTaHdapTHbIX TEeCTMpoBaHve

NakeToB Npu-
KnagHbIX npo-
rpamm

JTabopaTopHble paboTbl
(cobecenoBaHue)
(BOMNpOCHI K 3awwmTe
nabopaTtopHbix paboT)

61, 109

CobecenosaHvie ¢ nperogasarenem

3apava (pacyeTbl Ans
nabopaTopHbIX paboT,
pacyeTbl B cpefie Matema-
TUYeckux naketos IBM)

110-115

MpoBepka npenogaeatenem

CobecenoBaHue
(Bonpochl K 3a4eTy)

136-137

CobecenosaHvie ¢ nperogasarenem




3. OueHo4YHble MaTepuanbl ANSA NPOMEXYTOYHOM aTTecTaumm

TunoBble KOHTPOJbHbIE 3aAaHUA UITN UHbIe MaTepuarnbl, HeOOXoaNMbIe AN OLeHKU
3HaHUW, YMEHUN, HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU, XapaKTepuU3yrLuX aTanbl
c¢hopMMpoBaHUS KOMNETEHLMN B NpoLecce 0CBOEHUA obpa3oBaTesibHOM NPOorpaMmmbl

ATTecTaumna obyvatowlerocsa no AMCUUNINHE NPOBOAUTCA B hOPME TECTUPOBAHUSA U
npegycMmaTpmBaeT BO3MOXHOCTb nocreaytowiero cobecenosaHms (3adeTa).

Kaxgbi BapuaHT Tecta BkntoyaeT 20 KOHTPOSbHbIX 3a4aHUN, N3 HUX:

- 9 KOHTPOSIbHbIX 3alaHU Ha NPOBEPKY 3HAHUN;

- 9 KOHTPOJIbHBIX 3a4aHNN Ha NMPOBEPKY YMEHWUM;

- 2 KOHTPOJSIbHbIX 3alaHNU1 Ha NPOBEPKY HaBbIKOB.

3.1 TecTbl (TecTOBbIE 3aaHNA)

Or1K-4 — CnocobeH ncnonb3oBaTb METOAbl MOAENMPOBAHNA NPOAYKTOB NUTAHUS M3 pac-
TUTENBHOMO CbIPbSA M NPOEKTUPOBAHNST TEXHOMOMMYECKMX MPOLECCOB MPOU3BOACTBA NPOAYKLUN
pPasnNUYHOro Ha3Ha4eHus.

Ne
33”;' TecToBOE 3agaHve C BapMaHTaMu OTBETOB U MpaBUilbHbIMW OTBETAMU
HUA
A (BbIGOp 0AHOro NpaBUNbLHOro OTBETA)
BeibopouHoe cpegHee kBagpaTuyHoe 3HadeHue paBHo 20. CpefgHee apudmeTnyeckoe 3HayeHue Cco-
ctaenset 100. Yemy paBeH koadhuumeHT Bapnaumm?
1 1. 0,2
: 2. 20
3. 2000
4. 5
BbibopouHas aucnepcus pasHa 25. CpegHee apndmeTmnyeckoe 3HadveHne coctaenset 100. Yemy paBeH
Ko3pb1LMEHT BapmaLmm?
2 1. 5
: 2. 0,25
3. 25
4. 4

JTlo6oe COOTHOLIEHME, YCTaHaBNMBAaOLEE CBSI3b MEXAY BO3MOXHbLIMU 3HAYEHUAMMN CIy4anHOW BENUYM-
Hbl U COOTBETCTBYIOLLMMM UM BEPOATHOCTU Ha3bIBAETCS
3. 1. 3aKoH pacnpepeneHus criyManHoM BeNnU4uHbI
2. BEpOSITHOCTb pacnpeneneHns Benmymm
3. BEpPOSATHOCTHbIN pag
CooTHoweHne

1 n
=X,
niza
4, roe xi - i-e Habngaemoe 3Ha4YeHWe HEKOTOPOro mokasaTens, N - KONMYECTBO M3MEPEHUN, NpeaHasHa-
YeHO A1 onpeaeneHus:
1. BbIOOPOYHOro cpegHero
2. BbIGOpOYHOW aucnepcun
3. BbI6OpPOYHOW KOBapuauum
CooTHoweHne

}Z":(Xi _ %) The Xi - i-e Habnogaemoe 3HaYeHMe HEeKOTOPOro nokasarens, y _ lixi , N - KOnK-
niz niz
5. YeCTBO U3MepPEHUI, NpeaHa3HayYeHo ans onpeaeneHns:
1. BbIBOpPOYHOro cpeaHero
2. BbIGOPOYHOM gUcnepcumn
3. ucnpasBneHHon BbIGOPOUYHON aucnepcum
4. BbIGOPOYHOW KOBapuaLum
B (BbIOOP HECKONBbKUX NPaBUNbHbIX OTBETOB)
6. | Mepeuncnute Lenm MogerMpoBaHuS:




- UCccnefoBaHMe opuUruHana
- aHanus

- CUHTe3

- onTUMU3aumA

- 06paboTka aKcnepuMeHTanbHbIX AaHHbIX

Ha napameTpunyeckoin cxeme TEXHONOMMYECKOro npouecca BbliAenstoT creayowme oakropbl:
- ynpaBnsouue

- Bo3mylLyaowme

- ynpaBnsiemble

- ONTUMU3MpPYEMbIE

- Hen3BeCTHbIe

- Habngaemblie

MpepBaputensHasi 06paboTka akcnepuMeHTarnbHbIX AaHHbIX BKIOYAET:

- OTCEeB rpybbIX NnorpelHocTen

- onpeAeneHne 4OBEPUTENBHOIO MHTEpPBana

- NPoBepKa COOTBETCTBUA pe3ysibTaTOB U3MepPeHUsi 3aKOHY HOpManbHOro pacnpegeneHus
- NOCTPOEHUE SMNUPUYECKUX 3aBUCUMOCTEW

[Nt NpoBEpPKM COOTBETCTBUSI PE3YNbTaTOB U3MEPEHUS] 3aKOHY HOPMAarbHOro pacripedenieHns onpeae-
NAT criegytoLive napameTpbl SMNMPUYECKOro pacrpeaeneHns:

- acummeTpums

- 3KCTPEMYM

- 3Kcuecc

- pa3max

10.

MocTpoeHne anpuopHOI rNMCTOrpamMmbl PaHroB NO3BOSSAET:

- HarnsAHO NpPeACTaBUTbL pe3yNibTaTbl 3KCMNEePTHOro onpoca
- BbIOENUTL rpynny HanGornee 3HauYMMbIX (DAKTOPOB

- paspgenuTb )akTopbl Ha rpynnbl NO CTENEHU 3HAYUMOCTH

B (3apaHue Ha cooTBeTCTBME)

11.

YcTaHoBUTE COOTBETCTBUE MEXAY TEPMUHAMW U OnpeaeneHUsIMU:

1. YnpaBngemble napameTpbl TEXHOMNOrMYECKoro npouecca

2. Habniogaemble napaMeTpbl TEXHONOMMYECKOro npoLecca

A. (2) XapakTepu13yoT KONMYECTBO M COCTOsIHWE nonydabpukaTos, yCNOBUSA NPOTEKaHWsi NPOLLECCOB.

B. (1) OnpepensoT KpuTepun aheKTUBHOCTH, pesynbTaT (YHKLMOHUMPOBaHUS npouecca, Uenb ero
NpoBeAEHMUS.

12.

YcTaHoBUTE COOTBETCTBME MEXAY pellaeMbiMy 3agavammn U UCMoNb3yeMbIMU CTAaTUCTUHECKUMU KpUTE-
pUAMU:

1. OTceB rpyObix NOrpeLHoCcTen

2. MpoBepka rmnoTesbl HOpMarbHOro pacnpeaeneHns

A. (2) MNMpumMeHsaTCA NokasaTenu acCMMMETPUM U SKCLiecca.

B. (1) MpumeHsaeTcsa kpuTepun CTblogeHTa

13.

YcTaHoBUTE COOTBETCTBUE MEXAY pelLlaeMbiMU 3aavyaMu U UCMOMb3yeMbIMU CTaTUCTUYECKUMU KpUTE-
pUsMM:

1. OueHka 3HaYMMocTy koadhdULIMEHTa KOHKOpPAALMN.

2. [leneHuve ¢akTopoB Ha rpynnbl No CTeNeHu BANSHUA Ha TEXHONOMMYECKMIA NpoLecc

A. (1) Kputepuin JlnuHka — Yonneca

B. (2) Kputepuin duwepa nnm NupcoHa

14.

YcTaHOBUTE COOTBETCTBME MEXAY METOAAaMM aHann3a u TUNOM peLlaemMbixX 3agad

1. KoppensiumoHHbIN aHanus

2. PerpeccuoHHbIn aHanus

3. ncnepcroHHbIN aHanm3

A. (2) 3agaum, cBsizaHHbIE C YCTAHOBIIEHWEM aHANMTUYECKMX 3aBUCUMOCTEW MeXOY NEePEMEHHbIM Y U
OLHUM WUNN HECKONBKUMU NEPEMEHHBIMU X1, X2, ..., Xj, ..., Xk, KOTOPbI€ HOCSIT KONMMYECTBEHHbIA Xapak-
Tep.

B. (3) 3agauu, B KOTOPLIX MEPEMEHHBIE X1, X2, ..., Xj, ..., Xk UMEIOT Ka4eCTBEHHbIN XapakTep, a uccneqy-
€TCS N yCTaHaBNMBAETCSA CTENEHb WX BNUSIHUSI HA NEPEMEHHOE .

B. (1) 3agayn nccnegoBaHusa HanmMumMs B3aUMOCBA3EN MEXAY OTAENbHbIMU rpynnaMm NeEPEMEHHbIX.

15.

YcTaHOBUTE COOTBETCTBME MeEXAYy MeTodamu NNaHMPOBaHWsS 3KCMEPUMEHTA M MOPSAKOM NofyvyaemMbIx
YpaBHEHW perpeccuu:

1. lMonHbIN haKTopbIA AKCNEPUMEHT

2. LleHTpanbHOE0 KOMMNO3MLUMOHHOE poTaTtabenbHoe niaHMpoBaHne

A. (1) YpaBHeH\e nepBoro nopsiaka




Y =bo +b X +0, X+ 4B X+ by, Xy X 4+ b X1 X,
B. (2) YpaBHeHne BTOpOro nopsigka
y =y +b Xy +b, X, 440, X 40, X X 4B, Xy X 0 X 40, X5+ 4+ b X,

I (3apaHue — oTKpbITaa dpopma)

16.

- 9TO cnocob M3y4yeHns1 OOBLEKTOB, NPU KOTOPOM BMECTO opurnHana (peanbHoro o6bekTa)
3KCMEePUMMEHT NPOBOASAT Ha ero Moaenu, a pesynbTaTbhl KONMYECTBEHHO PacnpOCTPaHAT Ha OpuruHan.
(OTBET: mogenupoBaHue)

17.

Ons onpegenennsi Bcex (hbakTopoB, BNUSIIOWNX HA TEXHONMOMMYECKUA NPOLIECC U XapaKTepU3yHLLNX ero
(PYHKLMOHNPOBaAHME, COCTABISAOT. ...........
(OTBET: napameTpuyecKyr cxemy Msy4yaemMoro npouecca)

18.

- NoKa3aTenb, XapakTepusytoLLMi CTeNeHb COrNacoBaHHOCTM MHEHMWI SKCMNEPTOB.
(OTBET: koadpcpnumeHTa KOHKOpAALMK)

19.

3agaya metoaa HaMMeHbLUNX KBaapaTOB COCTOMT B TOM, YTODbI, 3HAs NONIOXKEHWEe TOYEK Ha MIOCKOCTH,
TaK MPOBECTM NIMHUIO perpeccum, 4Tobbl CyMMa KBaApPaToB OTKIIOHEHUI 3KCMEPUMEHTarbHbIX 3Ha4YeHWN
OT pacyeTHbIX BAOSb OCK Y Bbina

(OTBET: MuHumanbHowm)

20.

Yncno cTpok B matpuLe nnaHnpoBaHWs NOIHOTO hakTOPHOrO SKCNEPUMEHTa PaBHO KONUYECTBY
(OTBET: onbiTOB)

[ (3agaHue Ha yKasaHue npaBunbHON NocneaoBaTesibHOCTH)

21.

Pacnonoxute atansl MOAENMPOBaHNS B NPaBUITbHON NOCNeA0BaTeNbHOCTY:
(1) - nocTtaHoBKa 3agayn

(3) - TecTMpoBaHne mogenu

(4) - akcnepumeHT

(2) - paspaboTka mogenu

(5) - aHanu3 pe3ynbLTaToB

22.

Pacnonoxute aTanbl npeaBapuTenbHON 06paboTkn aKCnepuMeHTanbHbIX AaHHbIX B NPaBWilbHOW MO-
CrnefoBaTenbHOCTHU:

(1) - oTceB rpybbix NorpeLLHocTeN

(2) - pacueT xapakTepucT1K SMNMPUYECKOro pacnpeaerneHns

(3) - NpoBepka rmnoTesbl HOPMarnbHOro pacnpegenexHus

23.

Pacnonoxute B NpaBuibHONM NocneaoBaTenbHOCTM Tanbl anpyMoOpPHOro paHXupoBaHns akTopoB.:
(2) - skcnepTHbIN onpoc

(1) - coctaBneHue cnucka hakTopoB

(3) - parxupoBaHue akTopoB

(5) - pacyeT KoahpumLmeHTa KOHKopaaLMm

(4) - cocTaBneHne mMaTpuLbl paHroB

(7) - nocTpoeHne anprMopHOK MCTOrpamMmmbl PaHrOB

(6) - onpegenexHve 3HaYUMOCTH KoadpduLmMeHTa KOHKOpaaLum

(8) - aHanM3 ogHOPOAHOCTU rpynn dakTOPOB Npy NoMoLKM Kputepus JInHka-Yonneca

24,

PacnonoxuTe B npaBunbHON NocrneaoBaTenbHOCTY 3Tanbl 06paboTk pe3ynsLTaToB NOMHOMO YakTOPHO-
ro aKcnepvMeHTa:

(3) - npoBepka 3HAYMMOCTU KO3 PULNEHTOB YpaBHEHNST perpeccum

(1) - npoBepka BOCNPOM3BOAUMOCTHM ONbITOB

(5) - npoBepka afekBaTHOCTM YpaBHEHNS perpeccum

(4) - nHTepnpeTauus ypaBHeHUs1 perpeccum

(2) - pacyeT K03(pPULIMEHTOB YpaBHEHNS perpeccum

25.

Pacnonoxute B npaBunbHOM NocnefoBaTeNnbHOCTY 3Tanbl ONTUMU3aLUM CUMIIIEKC METOAOM:

(3) - BbIUMCNIEHNE OLIEHOK Pa3riOXXeHUI BEKTOPOB Mo 6a3ncy ONOPHOro peLleHns 1 3anofHeHne Tabnumubl
CMMINJIEKCHOIO MeToaa

(2) - no1ck Ha4anbHOro OMOPHOrO peLleHns ¢ "eanHNYHbIM 6asncom”

(4) - aHanu3 pe3ynbTaToB

(1) - npvBefeHVe ypaBHEHNS PErPECCUMUN K KAHOHUYECKOMY BUAY




3.2 CobecepoBaHue (3awWwmTa OTYETOB MO NlabopaTopHbIM paboTam)

Orl1K-4 — CnocobeH ncnonb3oBaTb METOAbI MOLENMPOBAHUA NPOLYKTOB NUTaHWUSA U3 pac-
TUTENbHOTO CbIPbS U NPOEKTUPOBAHNSA TEXHOMOIMYECKMX NPOLECCOB NPOM3BOACTBA NpOoayKUnn
pasnM4YyHOro Ha3Ha4yeHus.

Howmep TekcT BOnpoca
Bomnpoca

26. YUTto xapakTepusyeT napameTpudeckas cxema?

27. Kak knaccudpmumpytoT napaMeTpbl N0 HanpaBneHHOCTU AEUCTBUSA Ha TEXHOMNOrMYeckuin npoLecc?

28. Kakve gakTopbl OTHOCAT K ynpaBngawoLMM napameTpam?

29. Yto npeacrasnsaT cobon ynpaensemMble napameTpbl?

30. B 4yem 3aknovaeTca npeasaputensHas obpaboTka akcnepuMeHTanbHbIX AaHHbIX?

31. Yto Takoe rpybble norpeLHocTu nsmepeHnin? Kak nu noyemy oHv nosiBnsaoTcs?

32. YTto oTpaxkaeT 3aKoH HOpMansHOro pacnpegeneHna?

33. YUTo xapakTepu3yoT nokasaTtenv acuMmMeTpumn 1 akcuecca?

34. Kak npoBoadaT oTceB rpyObiX NOrpeLLHOCTEN C MCNonb3oBaHueM Kputepus CtblogeHTa?

35. YTto nokasbiBalOT AOBEpUTENbHAS BEPOSATHOCTb U YPOBEHb 3HAYUMOCTHN?

36. Kak paccuutaTb BENMYUHY OBEPUTENBHOIO MHTEpBana Ans crny4anHon BenuyuHbl?

37. Kak nsameHuTCsl BeNnu4vHa 40BEepUTENBLHOIO MHTEpPBana nNpu yBenniyeHun JOBEPUTENbHOW BEPOATHOCTA?

38. YTto nokasbiBaeT K0OadhPUUNEHT KOHKOpAauun? Kak ero onpegennts?

39. Yto xapakTtepusyeTt ructorpamma paHros? Kak npoBoantca ee noctpoeHune?

40. B 4yem 3aknoyaeTcsa CyLHOCTb 3KCNEPTHOro OLeHNBaHNA?

41. YUrto xapaktepusyet kputepui NupcoHa?

42. B 4yem 3aknoyaeTca ob6paboTka pe3ynbTaToB IKCNEPTHOrO OLlEHUBAHUSA?

43. Yto nokasbiBaeT koadhuumeHT JlnHka - Yonneca? Kak ero onpegenvtb?

44. Kak oLeHUTb pasnuyne Mexay cpegHUMU paHramm pakTopoB, BKNOYEHHbIX B OAHY rpynny?

45. Kakvm ycrnoBusiM OOSKHbI YAOBNETBOPATL pe3ynbTathl HAGNIOAEHUA CriyYanHOW BenuYMHbI NS nNpoBe-
OeHNs ANCNEePCUOHHOro aHanusa?

46. Kak chopmupyeTcsa maTpuua HabnogeHun ang nposeaeHnUs 0aHOGAKTOPHOIo ANCNEPCUOHHOro aHanumsa?

47. B yeM 3aknoyaeTcs oCHOBHasi uaest ogHo(akToOpHOro AMCNePCUOHHOrO aHannsa?

48. Kakum ob6pasomM ycTaHaBnMBaloT CTeNeHb BIUSHUS KOHTPONMpYeMoro doaktopa Ha u3y4yaembli NpoLecc?

49. Kakoro Tvna npaktuyeckve 3agaqm o06bI4HO peLlaT MeTOA0M 0AHOGAaKTOPHOro ANCNEPCUOHHOIO aHanm3a?

50. Bnuset nn nsmeHeHne guanasoHa BapbMpoOBaHUSA U3yvyaemoro haktopa Ha pesynbTaTbl 04HOGaKTOPHOro
OMCnepcrMoHHOro aHanmnsa?

51. M3 Kaknx coCTaBnsoLLMX CKIaablBaeTCs oLeHKa «obLeny amcnepcumn cny4anHom BENUYUHbI?

52. Kakon ctaTUCTUYeCKUiA KpUTEPUIN UCMONB3YIOT ANS OLEHKN BNNSHUSA hakTOPOB Ha M3y4YaeMbli TEXHOMOr-
YecKMIn npouecc?

53. Kak chopmumpyeTcsa matpuua HabnogeHun ansa npoBegeHnst MHOrogakTopHOro ANCNepPCMOHHOIo aHanmsa?

54, Ha kakvne coctaBnsitolmne packnagbiBaeTcs oueHka «obLien aucnepcumny B ABYX(AKTOPHOM gucnepcu-
OHHOM aHanuse?

55. Kakum obpasom npov3BOAST OLEHUBAHWE CYLLECTBEHHOCTUM BMMSHWUS (PakTOpOB W3MEHYMBOCTU U KX
B3aMMOOEWNCTBUSA B MHOrohakTOPHOM OUCNEPCUOHHOM aHanuse?

56. Kak B OBYyx(haKTOpHOM OUCMEPCMOHHOM aHanunse hopMUPYHOTCS OLEHKM OUCMEPCUIA paccemBaHnii: «ob-
LLIEroy, «BHYTPY CEPUn», «MeXAy CTPOKaMUy, «MeXAy CTonGLamMmuy, «Mexay cepusimm»?

57. B yem 3aknyaeTcs OCHOBHas ngest MeToga AMCNEePCUOHHOIO aHanmnsa?

58. Brnnset nn nameHeHne ananasoHOB BapbMpOBaHWsS M3y4aeMblX PaKTOpoB Ha pesynbTaTbl MHOrodak-
TOPHOro OAUCMNEPCUMOHHOIO aHanmaa?

59. M3 KaKMx COCTaBNANLMX CKNagblBaeTCcs OLEHKa «obLweny gucnepcumn crnyvyaiHon BeNnYmHbl?

60. Kakoln CcTaTUCTUYECKUIA KpUTEPUIA UCNONBb3YIOT NS OLEHKN BIUAHUA (PakTOpPOB Ha M3y4YaeMbl TEXHOMO-
rmyeckum npouecc?

61. Kak peanunsyetcs MeTo HaMMeHbLUWX KBaapaToB B cpeae Microsoft Excel?

62. Kak ycTaHaBnvBalT afeKBaTHOCTb ypaBHEHUSA perpeccun?

63. B 4yem 3aknyaeTcsa CyuHOCTb MeToa HaUMEHbLUNX KBagpaToB?

64. YTto nokasbiBaeT KOAhPULIMEHT NAapHOW KOPPENSALMN 1 KaK OH paccynTbiBaeTca?

65. YTto nokasbiBaeT ocTaTtovHas AUCNepCUus U Kak ee BblMUCTIAT?

66. YTto nokasbiBalT KOAPPULIMEHTBI, BXOASLLNE B YpaBHEHME perpeccum nMHernHoro suaa?

67. YTto Takoe OCHOBHOW YPOBEHb N MHTEPBAaN BapbupoBaHusa akropa?

68. Kak npoBoasT 9KCNEPMMEHT COrfacHoO MaTpuLe NNaHNpoBaHNA?




69. Kak npoBepuTb BOCNPOM3BOAUMOCTb OMbITOB npu MNP3?

70. Kak yCcTaHOBUTb 3HaYUMOCTb KO3(P(PMLIMEHTOB YypaBHEHUSA perpeccun?

71. Kak ycTaHOBUTb aieKBaTHOCTb YpaBHEHUsI perpeccum?

72. C kaKoW Lienbto 1 Kak NpoBoAdAT paHAOMU3aLmI0 ONbITOB?

73. Kak BblMMCNST KOSPPULMEHTLI YpaBHEHUS perpeccum?

74. Kak BbINOMHSIOT MOCTPOEHME MaTpuLbl NnaHMposaHus tuna 2"'?

75. YTto nokasbiBalT KOIPPULIMEHTBI, BXOASALLME B YpaBHEHME perpeccum?

76. Kak ocylecTB/UTb Nepexo 0T KOAMPOBAHHbIX NepeMEHHbIX K HaTypanbHbIM?

77. Kakvm o6pa3om BbinonHgaeTcs rpadmyeckoe NoCTPOEHME NMHUIA PaBHOIO YPOBHA?

78. Kak npefcTaBuTb ypaBHEHUE perpeccun B HaTypanbHon popme?

79. Kak onpegenutb konvyecTtso onbiToB npw LIKPI?

80. Yto Takoe “3Be3gHOE” Nneyvo, Kak ero onpeaenntb?

81. Kak npoBoanTCA 9KCNEPUMEHT COrNacHo MaTpuubl nnaHuposaHus npu LIKPIM?

82. Kak yCcTaHOBUTb 3HAYUMOCTb KO3(PPULIMEHTOB YpaBHEHUSA perpeccun?

83. Kak onpefenuvTtb agekBaTHOCTb YpaBHEHWs perpeccun?

84. Kak paccuntaTb K03(hdPULNEHTbI YpaBHEHUsI perpeccum?

85. Kak ctpoutcs matpuua nnaHupoanus npu LIKPI?

86. C kakoun uenbto n korga npubderatot k LUIKPI1?

87. Kakve Buabl noBepxHocTen oTknvka Bel 3HaeTe?

88. Kak paccuntaTb K0a(hPULNEHTbI KAHOHUYECKOW (PopMbI?

89. Kak no ypaBHeHUo perpeccumn, 3anMcaHHOMY B KQHOHUYECKOW dhopMe, onpeaenuTb Bua, MOBEPXHOCTY OTKINMKA?

90. YT0 Takoe NoBepxHOCTb OTKNMKa? Kak rpachmyeckn ee MOXHO npeactaButb?

91. B yem 3aknovaeTcs NpuBegeHMe ypaBHEHMS PErPECCUMU BTOPOro Nopsifka K KaHOHUYECKon hopme?

92. Kak paccuvTtaTb yron noBopoTa HOBbIX KOOPAMHATHBIX OCEN OTHOCUTENBHO CTapbIX MPU KAHOHWYECKOM fpe-
obpasoBaHun?

93. Kak ycTaHOBUTb 3aBMCUMOCTb MEXAY KOOPAMHATHLIMM NepPEMEHHBIMU NMPY KAHOHWYECKOM NpeobpasoBaHum?

94, Kakol nogxod vcnonb3yrT npu rpadhnvyeckoM M3o00pakeHUn NOBEPXHOCTEN OTKNMKa Npu Yncre gakro-
poB, DonblUEM OBYX?

95. Y70 ABNSETCS YCNOBMEM NPEKpaLLEeHNsi ABVXXEHUSA MO rpagneHTy?

96. Yto Takoe rpagneHT pyHKLMn?

97. Kak BblUMCNSAT 3Ha4YeHe hakTopa Ha HOBOM LUare ABWXXEHMUS MO rpagneHTy?

98. Kak npoBognTCs «KpyTOE BOCXOXKAEHWE» MO NOBEPXHOCTW OTKNMKa?

99. B yem 3aknoyaeTcs onTuMM3aumns MeTogoM «HAUCKOPEWLLEro Cnyckay?

100. Y70 Takoe cumnekc?

101. Kak paccuntaTtb yCrnoBUS MICXOAHOW CEPUM OMNbITOB?

102. Kakvum 06pa3oM BbIMUCIINTE YCIOBUSI K&XA0ro HOBOro onbita?

103. B yem 3aknoyaeTcs CyLWHOCTb CUMMNNeKc-metToaa?

104. Kakvne orpaHnveHuns HaknaablBalOTCA Ha HeonpeaeneHHbii MHOXUTenNb JlarpaHxa?

105. Yto npegcraensaet cobor ontumMmsaums MeTogom “puax-aHanmsa’?

106. B uem 3akntoyaeTcst 0cob6eHHOCTL MeToA4a HeonpeaeneHHbIX MHOXUTEeNen JlarpaHxa npu peleHum
ONTMMM3aUMOHHBIX 33434 C HECKOMbKMMU LeneBbiMU PyHKUNAMMN?

107. Yto oTnuyaeT MeToA “pumk-aHannsa’ oT MeToda HeonpepeneHHbIXx MHOXuTenen JlarpaHxa?

108. OT yero 3aBuNCUT BbIOOP 3HAYEHUI HEONPEeAENEeHHOro MHOXMTEeNs JlarpaHxa npu ncnonb30BaHUm
MeToza “pnax-aHanus’?

1009. Kak peanunsyetcsa ontummnsaumsi cumnrekc Metogom B cpege Microsoft Excel?

3.3 3apaum (pacuyeTbl ans nabopaTopHbIX paboT, pacyeTbl B cpege matemaTtuue-
CKux naketos 9BM)

Orl1K-4 — CnocobeH ncnonb3oBaTb METOAbI MOLENUPOBAHUA NPOLYKTOB NUTAHWUSA U3 pac-
TUTENbHOTO CbIPbS U NPOEKTUPOBAHUSA TEXHOMOIMYECKMX NPOLECCOB NPOM3BOACTBA NpOoayKUnn
pasnMYyHOro Ha3Ha4YeHus.

Homep
TekcT 3apaHuda
Bonpoca
CocTaBuTb NapamMeTpUYECKyH0 CXEMY TEXHOJTOMMYECKOro NpoLecca - 3aMec TecTa, yka3aB B HEW ynpaBs-
110 nsgemble, ynpaensoLlimMe, BO3MyLLaoLMe N Habnogaemble napamMmeTpsbl.

OTBET:
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PactyMTbiEaEMbIE NAPAMETRbI

Puc. . HEFJEII‘IIETFJW-IECHEIH Cxema npoyecea zameca Tecta

PaccMOTpHM NapaMeTPHIECKYI0 CXeMy 3aMeca TecTa (pHc. ), Ha
KOTOPOH MpeICcTaBIeHs! BEINIeNepedHCIeHHEIe [IapaMeTpEL.
BosmymaromHe mapaMeTphl:
- mapaMeTpsl BHemmHeH cpexns! IT;. (Temmeparypa H OTHOCH-
TeNBHYIO BIAKHOCTE BO3AYXa B IIOMEITeHHH);
- XHMHYECKHH COCTaB H KauzecTBo ceIpbsa CK;
- TeXHOJOTHYecKHe OTKIoHeHHI TO (kosddHITHEHT 3amonHe-
HHA MeCHTBHOH eMKOCTH, HCIIPaBHOCTE H JHCTOTa 000pyA0BaHHA 111
3aMeca TecTa).
VpaengomHe napaMeTpsl:
- JacToTa BpallleHHs MeCHTLHOTO OpTraHa i ;
- o0BeM BOJEI Ha 3aMec TecTa Gy}
- TeMIlepaTypa BOJEBI Ha 3aMec TecTa Iy}
- KOTHIecTBO XTefomeKapHEIX yIydmHTeneH Gy;
HaGarogaeMmele mapaMeTphl:
- KOJIHYECTBO PELENTYPHBIX KOMIOHEHTOE G, ;
- TEMIIEpaTypa PEeleNTyPHEIX KOMIIOHEHTOB I ;
- TeMIeparypa TecTa Iy
- 4acTOTa BpallleHHd MeCHIBHOTO OpraHa i,
- 3eKTpHYeCKOe CONMPOTHBIEHHE TecTa R
- yIenbHasd HHTEHCHBHOCTB 3aMeca [
- 3IeKTpPHYecKasd IPOBOJHMOCTE TECTA J;
- “cHna” MykH Cy;
- BOJOIOINOTHIENbHAA cCI0COOHOCTE MYKH BIIC,;
- BEIXOZ Te&CTa B_;
- 9HCIO0 IHKI0B AeopMAalHH /L.
VopaeiAeMele TapaMeTphl:
- 5(¢eKTHBHAI BA3KOCTH TecIa Ij;
- yaensHag paboTa 3aMeca 4.
- TeMIepaTypa TecIa I
- BI&XHOCTE TecTa Wi,
- IPOJOLKHISTILHOCTE 3aMeca TecTa T

111.

B nabopaTopHbIX YCnoBusiX n3y4yanu npouecc Bubpoao3npoBaHusl caxapa-rnecka. B xoge akcne-
pUMEHTa MEeTOOOM KOHTPOJSIbHbIX B3BELUMBAHWIA ONpeaensnu npousBOAMTENbHOCTb BMOpoposaTopa.
KonuyectBo uamepeHun (06bem BbIGOPKM) . IKCNepuMeHTanbHble 3Ha4YeHWsi NPOU3BOAMTENBLHOCTHU
BMbpoaosartopa No caxapy-necky npu vyactorte konebaHun subponotka 30 'y NnpeacTaBneHsl B Tabn. 1.
Paccuutatb OTKNOHEHME KaXKO0ro M3MepeHnst OT CpeHero 3Ha4YeHnsa 1 3anonHuTbL Tabnuuy 1




Tadanna 1 PeryIbTATEL YKCHEPHMEHTA H PACIETOR

OTKI0HEHHE
Ne IIpoH3BOIHTEIBHOCTE Kxaxmoro
H3MepeH subponosaTopa X, , I/c H3MEpEeHHA 0T
HA £ CcpeIHero
3HadeHHA d,
1 2,50
2 2,52
3 2,47
4 2,48
5 2,50
6 2,51
7 2,50
8 2,49
9 2,46
10 2,44
Cymma 24,8

-l
Ortgert: ITo popmyne (X = —in ) BEIUHCIIIEM cpenHee apudmernyeckoe 3HaueHne X =2,48. Ilo dop-
i=1

Mmyse (d; = X; —X ) HaxoAUM OTKJIOHGHHE KaXJIOTO M3MEPEHMS OT CPEJHEro 3HA4YCHHs H 3aIlOJHACM
Tabmuiy 1.

B nabopaTopHbIX ycrnioBmusax usy4anu npowecc BubpoaosmpoBaHns caxapa-necka. B xoge akcnepumeHTa
METOAOM KOHTPOJIbHbIX B3BELUMBAHUI ONpeaensnu npoM3BoanTeENbHOCTbL BUOpoao3aTopa. Konnyectso
n3mepeHuii (06bem BbIBOPKU) . DKCNepUMeHTarnbHble 3Ha4YeHUs NPOU3BOANTENBHOCTU BMOpO4o3aTopa
no caxapy-necky npu 4acrtote konebaHun subponotka 30 'y npeacrtaBneHbl B Tabn. 1. PaccunTtaTb
cpegHekBagpaTUYHOE OTKNOHEHUE 1 Ko3hnLneHT Bapnaymn.

Tabnuvua 1(Pe3ynbTaTbl 3KCNEPUMEHTA N pacyeToB)

N OTKJIOHEHHE KaXK- Kpajpar

- [IponsBoauTenbHOCTH JIOTO U3MEPEHUS OTKIIOHCHHUS

H3Mepe- BHOpozmo3aTopa X;, r/c OT CPEJHEero 3Ha- _\2
HHA yenus d, (% - X)

1 2,50 0,02 0,0004

2 2,52 0,04 0,0016

3 2,47 -0,01 0,0001

4 2,48 0,00 0,0000

5 2,50 0,02 0,0004

6 2,51 0,03 0,0009

7 2,50 0,02 0,0004
112. 8 2,49 0,01 0,0001
9 2,46 -0,02 0,0004

10 2,44 -0,04 0,0016
Cymma 24,8 0,0059

OTBET:

Brruucnsem cpennee apudmermdeckoe 3HadeHue X =2,48. IlpenBapureabHO paccuyuTaB OTKIIO-
HEHUE KaKJOT0 U3MEPEHUs OT CpeAHero 3HadeHus (cM. Tabn. 1), HAXOIUM IUCHEPCHUIO CITyd4alHOU Be-
muanaer S% = 0,00059 . BerumciisieM BEIGOPOYHOE CPEHEKBagpaTHdHOe oTKIoHeHne S = 0,024 . Kood-
(unmeHT Bapuaiyi, paccuuTanabii mo Gopmyne (5), paer K =0,97 %.

CrietoBaTeNibHO, a0COMIOTHAS BEIMYMHA KBAJPATHYHOW OINMMOKH OIPENCNICHUs TPOU3BOIUTEIILHOCTH
BruOpomo3aropa cocrapimsier * 0,024 . Takum oOpa3oMm, UMeeM cpenHee 3HAYCHHUE MPOM3BOIUTCIBHOCTH
BUOpomo3aropa 2,48 1/c, cpenHekBaaparuaHoe otkiaoHenue + 0,024 , koaddunment papuarmu 0,97 %.

[lo >TrM HaHHBIM Ha OCHOBAaHUM IMPABHJI CTATUCTHKU MOXKHO CKa3aTb, 4yToO B 2/3 ciydasx (68 %)
3HAYCHHUS TPOW3BOAUTEILHOCTH BHOpPOAO3aTOpa BapbHpyroTcsa B mpeaenax 2,45+250 %, a B 95 %
cimydaeB — B nipeenax 2,43+ 2,52 %.

BeImoHUTE 00paboOTKy 3KCIIEPHUMEHTATBHBIX JTAHHBIX, MPOBEPUB BOCIIPO3BOJAUMOCTE OIBITOB,
BBIYHCIIVB KOA(PPUIIMECHTHl YPAaBHEHUS PETPECCUH, POBEPUB WX 3HAYUMOCTb. J[JIs OCTpOeHMsT MaTema-
THYECKOIl MOJIEIH, OTPAXKAIOMICH 3aBUCHMOCTh 0OBEMA TECTa B MPOLECCE BBINCUKH Y (CM°) OT BIIAKHOCTH

113.

Tecta X; (%) ¥ IPOJOIDKUTETBHOCTH PACCTONMKY X, (MHH), OBLT TIPOBEICH MOJHBIN (DaKTOPHBIN SKCTIEPUMEHT
(tabm. 1 u2).

Ta6auna 1 (XapakTepuCTHKH IJIAHUPOBAHMS)
| ITapameTpbl | X1, % | X5, MUH |




OCHOBHOH YpOBEHb 46,5 24,0

WurepBai BappHpOBaHUs 0,5 8,0

BepxHuii ypoBeHb 47,0 32,0

HwxHuit ypoBeHb 46,0 16,0

Tabauna 2 (Matpuua [1PI)
OHJI;Ta X1 | Xz Vi1 Yie Yis Vi Yis
1 -1 -1 63,5 63,9 64,0 63,1 63,4
2 +1 -1 70,1 69,8 69,7 69,9 69,8
3 -1 +1 87,9 87,7 87,7 87,8 87,9
4 +1 +1 94,3 94,5 94,2 94,2 94,1
OTBET:

[Ipu o6paboTke SKCIEPUMEHTANBHBIX NAHHBIX U1 KaXAO0M CepHH MapajuieNbHBIX OMBITOB IO
¢dopmyne ompenenseM cpenHue apudMeTHueckue 3HadeHus1 GyHKUMHM OTKIMKa (Tadi. 3). [nsa nepoit
CEepHH MapayIeIbHBIX ONBITOB

y, = %(63,5 +63,9 +64,0+631+63,4)=6358,

A OCTAJIBHBIX — CPEHEC 3HAUYCHUEC (I)yHKI_II/II/I OTKJIMKA BBIYUCIIICM aHAJIOTUYHO.
Tabuauna 3 (Pe3yabTaThl 00padoTKH MAaTPHUIIbI ILIAHMPOBAHMSA)

Ne XX o

OTIBITA X1 X2 i Y 5;° S Yy
1 -1 -1 +1 63,58 0,13 0,36 63,47
2 +1 -1 -1 69,86 0,28 0,53 69,83
3 -1 +1 -1 87,83 0,29 0,53 87,81
4 +1 +1 +1 94,22 0,13 0,36 94,17

OneHKY AUCIEPCHI IS Ka)I0H CepHM IapajllebHBIX OINBITOB BhIYKCIAEM 10 (opmyse. s
NIEpBOM Cepuu:
S2= %[(63,5 —6358) +(63,9-6358) +(64,0-63,58) +

+(631-6358) +(63,4—6358)° ]: 013,
Jlajiee BCE BBIYHMCIISIEM aHAJIOTHUYHO (CM. TaoI. 3).

OmmbKy Kak10r0 OnbITa onpesenseM 1o Gopmyie (S; =/ SJ-2 ).

max S?
-1 ), OonpeaciIAieM pacuCTHOC

N
2.5
i=1

HT06bI IPOBEPHTE BOCIPOM3BOAMMOCTB OIBITOB 10 hopmyie (G, =

3HaueHue kpurepusa Koxpena:

0,29

013+0,28+0,29+013

Tabnuuynoe 3Hauenue kputepusi Koxpena npu yposHe 3HaunMoctu p = 0,05 u 4mcie creneHeit
cBoboasl f =k -1 =4 pasuo G,, = 0,6841. CpaBHEHME PaCUETHOTO U TAOJIMYHOTO 3HAYCHHS KPUTEPHSI
Koxpena nokassiBaet, uto yciosue (G, < G;) BbIIONHSAETCS, ClI€10BaTEIbHO, OLEHKH JUCIEPCHIA OHO-
POJHBI, & OIBITHI SBJISIOTCS] BOCIIPOU3BOIUMBIMH.

1 N
[To dpopmyne (S)Z, = WZ sz ) BBIUMCIISIEM OIIEHKY IHCIIEPCHU BOCIIPOU3BOIUMOCTH IKCIIEPUMEH-
j=1
Ta:

s =l(o,13+ 0,28+ 0,29 +0,13)=0,2.
4




Ha ocHoBaHUM pe3yNIbTATOB MONHOTO (haKTOPHOTO IKCIIEPHMEHTA HAXOIUM KOI(DGHIIUEHTHI YpaB-
HEHHS PErPECCHU:

by = %(59,84 473,46+ 91,44 +90,54) = 7882,
b, - %(_ 50,84 + 73,46 — 91,44 + 90,54) = 318;
b2:r%(—5934——7&46—%9L44—%9Q54)=12J7.

114.

BrimonHuTh UHTEpIIpeTayio ypaBHeHHs perpeccur. C MOMOIIBIO COOTBETCTBYIOIIMX MPe0oOpa3o-
BaHM{ NPEICTaBUTh YpaBHEHHE PErPECcCHM B HATypaJlibHOM BHje. i M3ydeHHs 3aBHCUMOCTH (OpPMO-
YCTOMYHMBOCTH TECTOBOW 3arOTOBKH IPH paccTouke Y (YCI. €1.) OT MPOMOJDKUTEIBHOCTH X1 (MHH) U
TeMIIepaTyphl paccToliku X; (°C) GbUT IIPOBEIEH MONMHBIA HAKTOPHBI SKCIEPUMEHT THIA 2°, XapaKTe-
PHUCTUKU KOTOPOTro mpexacTasiieHs!l B Tabi. 1. Ilpu npoBeneHUn SKCIIEpUMEHTA HCIIOIb30BAIN PaHIOMU-
3allUI0, KX OIBIT TyOnupoBaiu 5 pas.

Tabuauna 1 (XapakTepucTHKHU IJIAHMPOBAHMSA)

[Tapametp X1, MMH Xg, °C
OCHOBHO# ypOBeHb 45,0 36,0
WuTepBan BapbUpOBaHUs 15,0 6,0
BepxHuii ypoBeHb 60,0 42,0
HwxHuit ypoBeHb 30,0 30,0

brina MMpOBCICHA CTATUCTUYCCKAA o6pa60TKa PE3YyJIbTAaTOB H@B, KOTOpad 1mokKasajia BOCIIPOU3BO-
AUMOCTB OIIBITOB U IO3BOJIMIIA ITIOCTPOUTH YPABHECHUC PETPECCHUU MIEPBOI'0O IOpsAaKa, aACKBATHO OIIMChI-
Baromie€ SKCIICPUMCHTAJIbHBIC JaHHBIC

y =506+052X, +0,75X,.

OTBET:

[NomyueHHyI0 MaTEeMaTHYECKYHO MOJICIIb MOYKHO HHTEPIIPETUPOBATH CICAYIOLIUM 00pa3oMm:

1. ®opMOyCTOMYMBOCTh TECTOBOM 3aroTOBKM B IpoLiecCE€ paccTOMKHM cocTamiseT 5,00 yci. en.
MIPU OPOAOILKUTENBLHOCTH paccToiiku 45,0 MuH u Temmepatype paccroitku 36,0 °C.

2. Temneparypa paccroiiku ((hakTop X,) OKa3pIBacT 0OJIbIlee BIUSHHE Ha (DOPMOYCTOMYHMBOCTH
TECTOBOM 3arOTOBKH, YeM MPOIOKATENLHOCTE paccToiKH ((haktop Xi).

3. YBenuueHue MpOJOKUTEIIBHOCTH M TeMIIEpaTyphl PacCTOMKH CITOCOOCTBYIOT POCTY (OpMO-
YCTOMYHMBOCTH TECTOBOM 3arOTOBKH M HA00OPOT.

[IpexcTaBum momy4eHHOE ypaBHEHHE PETPEcCHH B HaTypaidbHOM BHze. st aToro, uecnomssyst ¢hop-
Myqy (2), HaTypaibHbIE 3HaUYeHUs (PAKTOPOB HA OCHOBHOM YPOBHE Y HHTEPBAJIBI BAPbUPOBAHHUS 3aITUIIIEM

X, —45,0 . X, —36,0
X, =77, X, =—"—.
15,0 6,0

[loncraBmnsst maHHbIe BHIPRXKEHUS B ypaBHEHHE PETPECCHH, TOCIIE HECIOXKHBIX MpeoOpazoBaHUMA
MOJTyYUM PErpecCHOHHOE ypaBHEHNE B HATYPAIbHOM BHJIE

X, — 45,0 X, —36,0

+0,75———=-1,0+0,035x, +0,125x, ,

y =5,06+0,52

KOTOpOE IO3BOJIACT PACCUMTATh 3HAYCHHE (DOPMOYCTOWYMBOCTH TECTOBOW 3arOTOBKH ITyTEM IOJICTa-
HOBKH B HETO HATYPAJIbHBIX 3HAYCHUH (HaKTOPOB.

115.

Jnist moCTpOeHHsI MaTeMaTHYECKOH MOJENH, OTpakaloleld 3aBUCUMOCTE 3(p(EeKTUBHOM BSI3KOCTH
nomanHo# maccsl Y (ITa-c) ot Temneparypst X, (°C) 1 MaccoBoit 1oau Biaru X, (%) Ipu 3Ha4E€HUH rpa-

JIMEHTA CKOpOcTH = 5 ¢, Gblno ucnonbsosano LIKPII. B pesynerate o6padotku LIKPII, momyumiu
YPaBHEHHE PErpeccuyl B KOANPOBAHHBIX IIEPEMEHHBIX, KOTOPOE BBITJISIAUT CIEAYIOLIMM 00pa3oM:




y = 475,25-144,03X, —30,19X, +9,25X, X, +47,62X 2 +11,41X 2.
HpI/IBeCTI/I YPaBHCHUEC K KAHOHUYCCKOMY BUOY.

OTBET:
Juddepenuupys erono X; 1 X, , COCTABUM CUCTEMY alreOpandecKuX ypaBHEHHH 110 Gopme:

O _144,03+9,25X, +9524X, =0,
X,

;_Y: 3019+ 925X, +2282X,, 0.

2

Pemast o1y cucremy oTtHOcHTenbHO X; M X, , BBIYUCIMM KOOPAMHATHI LIEHTPA TOBEPXHOCTU:
X, =144 n X,, =0,73.

[NoxacraBisis HaliIeHHBIC 3HAYCHUSI B UCXO/IHOE YPaBHEHHUE, PACCUMTACM 3HAYCHHE (DYHKIIUM OTKIIMKA B
neHTpe noeepxHoctd Y, = 360,36 .

CocTaBuM XapakTepUCTUYECKHE YPaBHEHNUS B BUJIE:

4762-B 05-925)
05.925 1141-B|

pelas KOTopoe, HaxoquM ero kopuu B, =48,2 u B,, =10,83.
YpaBHEHNE perpeccuy B KAHOHMYECKOU (hopMe TIpUMeT BUI:

Y =360,36 + 48,2177 +10,83Z7 .

3.4 3avet

CobecegoBaHue (Bonpochbl K 3a4eTy)

Orl1K-4 — CnocobeH ncnonb3oBaTb METOAbI MOLENUPOBAHUA NPOLYKTOB NUTaHUSA U3 pac-
TUTENbHOTO CbIPbS U NPOEKTUPOBAHUSA TEXHOMOIMYECKMX NPOLECCOB NPOM3BOACTBA NpOoayKLnn
pasnMYyHOro Ha3Ha4yeHus.

Howmep TekcT BOnpoca
Bonpoca
116. OCHOBHbIE NOHATUA MOAENUPOBaHMUS
117. [MapameTpuyeckme cxemMbl TEXHONOMMYECKUX NPOLECCOB, NMPUHLIMbLI COCTaBIEHNS.
118. Papbl pacnpegeneHnin. HopmanbHbIN 3aKOH pacnpegeneHus
119. CratucTmnyeckne xapakTepucTuKmM CriyYanHblX BEMUYUH
120. MpenBaputensHas obpaboTka IKCnepUMeEHTaNbHbIX AaHHbIX
121. MeTopq 3KCNepTHbIX OLLEHOK
122. OaHOoGaKkTOpPHbIN U MHOTO(aKTOPHbIA AUCNEPCUOHHbIN aHanun3
123. KoppensaunoHHbIN U perpeCcCUOHHbIN aHanus.
124, MeToq HaMMeHbLUMX KBagpaToB, peanusaums B Microsoft Excel
125. O6Lume cBejeHUs 0 CTaTUCTUYECKOM NIIaHUPOBaHUM AKCNEPUMEHTA
126. MonHbIN PaKTOPHbIA IKCMNEPUMEHT
127. [MpoBepka 3HAa4YMMOCTN KOI(PPULIMEHTOB YpaBHEHUSA perpeccum
128. [MpoBepka afeKkBaTHOCTM NPU HANM4MM U OTCYTCTBUU NapannenbHbIX ONbITOB
129. WHTepnpeTauus mogenu, nony4eHHon no pesyrnbrtatamM NONHOro (oakTOPHOroO 3KCNepuMeHTa
130. [po6HbI daKTOPHbLIN 3KCNEPUMEHT
131. LleHTpanbHOEe KOMNO3ULMOHHOE poTaTabenbHOe NnaHMpoBaHue




132. [MpuBeaeHne ypaBHEHUS perpeccun K kaHoHn4Yeckon popme

133. OnTrMmnsaumsa METOO0M KKPYTOE BOCXOXKAEHNEN

134. OnTnMmn3auusa CUMNIEKC MeToaoM

135. OnTMMun3auma MeTogoM «pUK-aHanu3»

136. MaTtemaTtnyeckoe MogennpoBaHMe N ONTUMU3aLMS TEXHOMOMMYECKMX NpoueccoB Ha 6ase cTaHOapTHbIX
NnakeToB NMpuKnagHbix nporpaMmm. CpaBHUTENBHOE ONNCAHNE BO3MOXHOCTEN

137. BoamoxHocTn Microsoft Excel ansa pelueHus 3agady MogenmpoBaHus U ONTUMM3ALUN TEXHOITOTMYECKMX
npoueccos

4. MeToanyeckme maTtepuanbl, onpeaensiowme npoueaypbl
oL eHUBaHUS 3HaHUW, YMEHUWN, HaBbIKOB U (UNN) OMNbITa AeATENIbHOCTH,
XapakTtepusyrowmx atanbl popMmMpoBaHUs KOMNeTeHL NN

Mpoueaypbl OUEHUBaHWUS B XOA4E W3YYeHWUs AUCLUMNIMHbI 3HAHWIA, YMEHUA U HaBbIKOB,
XapakTepuayrLmx atanbl POPMUPOBAHNS KOMMNETEHLWNIA, PEraMeHTUPYIOTCS NOSTOXKEHUSMU:

- BI'YWUT 2.4.03-2017 lNonoxeHne 0 KypCOBbIX 3K3aMeHax 1 3aveTax;
- M BIrYWUT 4.1.02-2017 lNonoxeHne 0 penTUHIOBOW OLlEHKE TeKYyLLIeN yCcrneBaemMocCTu.

[na oueHKn 3HaHWUN, YMEHWUI, HaBbIKOB OOy4atowmMxca nNo ANCUUNIIMHE Npu-
MEHSIETCA PENTUHIOBas cuctema. MIToroeas oueHka No ANCUMMINHE OnpenensaeTcs Ha OCHOBa-
HUKW onpeaeneHns cpegHeapuMeTMyeckoro 3Ha4yeHns 6annoB No Kaxxaomy 3agaHuio.
PesynbTat 3a4eTa No QUCUUNIIMHE BbLICTaABNSAETCS B 3a4eTHYHO BEAOMOCTb MO pesyrbTartam pa-
00Tbl B ceEMeCTpe nocne BbINOSIHEHUST BCEX BMAOB y4ebHOM paboTbl, NpeayCcMOTPEeHHbIX pabo-
4Yen NPOrpamMmMon OUCLMNIIMHBLI U NOSTyYEeHUU MO pes3ynbTaTtaMm TeCTMPOBaHWA MO BCEM pasfe-
nam gmcumnnmnHbl He meHee 60 % .




5 OnucaHue nokasatenien U KpUMTepueB OLeHUBAHUSA KOMMETEHLUMN Ha pa3fnyHbIX 3Tanax
ux ¢popMupoBaHUusA, ONUCaHUe LUKan OUeHUBaHUA ANA KaXA[Ooro peynbrtata o6y4eHMsA nNo AucumniimHe

Pe3ynbTatbl 00y4eHus
no atanam dopmMupo-
BaHUA KOMMNEeTEeHUUMn

Mpeamet

OLeHKU (NpOoAyKT

WUnu npouecc)

MokasaTtenb
oLeHUBaHuA

Kputepun oueHMBaHuA
cchopMnpPOBaAHHOCTU KOMMNETEHLUN

LLikana oueHnBaHuA

Akapgemmnye-
cKas oLeHKa
unu 6annebl

YpoBeHb
OCBOEHUSA
KOMMeTEHL MM

OrK-4 — Cnoco6eH ucnonb3oeams MemoOdbl ModesiupoeaHusi MPOOYKMOE NUMaHuUsi U3 pacmumesibHO20 ChiPbs U MPOeKMUpPO8aHUsi MexHo102uYe-

CKux npoyeccos npouszeodcmea npo

JdyKUyUU pa3siu4HO20 Ha3Ha4yeHusl.

3HATb: OcBoeHa
: METOANKN NpoBe- 50% v 6onee NpaBUIbHbLIX OTBETOB 3ayTeHo (6a30BbIN,
ﬂg:;;';:ﬁ:g%”&"ee:gg;' Tect Pe3ynbTaT TeCTMPOBaHNA MOBbILLEHHBIIA)
C He ocBoeHa
OLLeHKM NokasaTenel kade- meHee 50% npaBunbHbIX OTBETOB He 3auTteHo (HE[OCTaTOuHbIN)
CTBa CbIPbA, NPOMEKYTOH- 3HaHVMe MeToauK NpoBedeHUs aKkcre-| 0ByYaroLMIACA PeLunn Unu Npeanoxun Bapu- OcBoeHa
HbIX TPOAYKTOB 1 rOTOBOU PUMEHTOB, COBPEMEHHble MeTofbl| aHT PELLEHUs! Kelc-3aaaHmns Wunu 3afaqm, 2
NpPOAYyKUMN; cpeacTaa us- § - 3auTeHo (633OBI:II/I,
’ OLIEHKMN MoKa3aTernew kayecTBa Cblpbsi,| OTBETUIT HE Ha BCE BOMPOCHI, HO B TEX, HA KO- “
MEPEHWA, KOHTPONA 1 CobecepnoBaHue NPOMEXYTOYHBIX NPOAYKTOB U roToBOi# |_TOPbIE Aan OTBET, He AOoNyCTUN oWMGKN MOBLILLEHHEIV)
yrnpaBneHns TexHosornye- )
ckvMI napameTpamn B xo- | (384€T) NPOAYKUMM, — CPEACTBA  MSMEPEHUA, | Gyyaiouimitca He npeanoxun BapuaHTos pe-
KOHTPOMSA W YNpaBneHWss TexXHOmMoru- o He oceoeHa
[e 3KCnepUMeHTanbHbIX LUeHNs Kelic-3adaHunsa u/unm sagadu, B oteeTe He 3auteHo (HEAOCTATOHbIN)
“cCrneaoBaHun HECKUMW napameTpamMut B XOA€ SKCNe-| onveryn Gonee nsimu owmGok
pUMeHTasbHbIX UCCIeA0BaHui
YMETb: npor+osuposaTts u oByyarloLLMiics aKTVBHO y4acTBOBaM B BbIMOM-
oLeHMBaTL peaynbTaThl .
ConenOBaR OOV YMeHMe NporHoanpoBaTh 1 oLgHMeaTh | HEHAN paboTbl, nony4un u obpaboTan pesynb OCBoeHzil
ol , OCy pesynbTaThl  MCCRefoBaHMii,  ocy-| 18Tbl 9KCNepMMenTa, npoaHanisuposan ux, 3a4yTteHo (6a3oBbIn,
LLeCTBNATb BbIOOP KOH- i aonycTun He 6onee 5 owMboOK B oTBETaX Ha MOBbILLEHHbIN)
. LEeCTBMNATb  BbIGOP  KOHTPOIMbLHO- =
TPOSILHO-U3MEPUTENBHOM CobecepnoBaHue M3MEpUTENbHOI annapaTypi; coctas-| BOMPOCH Mpu 3almTe na6opaTopHoi paboTbl
annapaTypbl; co-cTaBnsaTe | (3awmra nabopa- el
DOTOKOND! OBITOB- YC- TOPHOI PaoTbi) NATb MPOTOKOMbI OMbITOB; WCMOMB30- )
p ' BaTb MaTemMaTuyeckuin annapaT npu 06yqa}ou.|,|/||/|09| BbIMOJTHAN POSb Ha6n}o,u,aTen$|
nonb3oBaTtb MaTremarnye- obpaboTke UM  aHanmMae  9Kcre-| MPY BbINONHEHWUM paboThl, He BHEC BKNaaa B He 3auTeHo He ocBoeHa
CcKuMiA annapar npu obpa- PUMEHTarbHbIX AaHHbIX 06paboTKy pesynbTaToB aKCNEPUMEHTA, He (HemoCTaTOUHbIN)
BoTke 1 aHanuse akcne- sawmTn nabopatopHyto paboTy
PUMEHTaNbHbIX AaHHbIX
BINAOETb: akcnepnmeH- -

AR P obyuatoLmniics rpaMoTHO M 6e3 owmnbok pelumn OcBoeHa
TanbHbLIM Matepuasnom un aanady 3ayTteHo (MOBBILLEHHbIA)
CNoco6HOCTLI0 CamMoCTOos-

TenbHO CTaBWTbL 3a4ayu no _

2308607KE KOMI‘IJ‘Icha o6yyaroLmMiics NpaBubHO PeLwnn 3agady, Ho B 3auTeno OcBoeHa
ﬁ O%J'IeMHO-O NEHTVIDO- BbIYMCIEHNAX AOMYCTUMN OLUMGKM (NoBbILLEHHBIN)
BEHHbIX MeTOEOB I'IpI/IpHﬂTI/IFI Sapaqa Conepxatie pelueHns

- 06yjaloLIMCcs NPEAnOoXUI BapuaHT peLIeHNst OcBoeHa

peLUeHUi B COBEPLLEHCTBO- 3ayaqv| - pea P P 3auTeHo (6230BbIA)
BaHWUMN TEXHWKN 1 TEXHOO- A
rMY NPOAYKTOB NUTaHUSA 13 _
pacTUTESNLHOTO Cbipbs MO &Zﬁ;ﬂmﬁgzgga HE NPEANOXIN BapNaHTOB pe He 3auteHo (Heii;(:%iiilm

TeMaTuKke nccnegoBaHusa
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