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1. Uenu n 3agayum aucumnnvHbl

Lenblo ocBoeHusi gucumnnuHbl «MopenvpoBaHMe M ONTUMM3AUUS TEXHONOMMYEeCKUX
npoLeccoB» SABnsieTcs POpMUpPoBaHNe NPodeccnoHanbHOW KOMMNETEHLUN, OPUEHTMPOBaHHOWN
Ha MPOM3BOACTBEHHO-TEXHOMOMMYECKYI0 OeATENbHOCTb BbIMYCKHMKA, CBA3aHHYH C MOCTPOEHU-
€M 1 UCMNoNb3oBaHMeM MaTteMaTU4ecKux Moaenen Ans onucaHus, NMPOrHo3NpPOBaHUs, ONTUMU-
3auun, NpoBeAeHMs aHanm3a oTAerbHbIX NPOLECcCoB nepepaboTkn pacTUTENbHOMO ChipbSi.

OucumnnuHa HanpasJieHa Ha pelueHne 3agad I'IpO(beCCI/IOHaJ'IbHOIZ OeATesIbHOCTU cne-
ayrowmnx TUNOB: Hay4YHO-UCCcnenoBaTesibCKoro, TEeXHOJNOr’M4YeCcKoro; OopraHm3aunoHHO-
ynpasJieH4€CKOoro.

lMporpamma cocTaBneHa B cooTBeTCTBUM C TpebosaHuamu PeneparnbHoOro rocygap-
CTBEHHOro obpasoBaTtenibHOro CTaHgapTa Bbicliero 06pas3oBaHNsA NO HanpaBreHUIO NOArOTOBKM
19.04.02 MpoayKTbl NUTAaHNA U3 PACTUTESTIbHOIO ChipbS.

2. MNMepe4yeHb NNaHMpyeMbIX pe3ynbTaTOB O00y4YeHUsl, COOTHECEHHbIX C NnaHupye-
MbIMU pe3ynbTaTamMuM OCBOEHUs1 obpa3oBaTeNibHOM NporpamMmmbi

Ne Kon dopmynupoBka Kog n HanmeHoBaHue nHOUKaTopa fOCTUXEeHUs
n/n | Komne- KOoMMeTeHUUn KOoMMeTeHUUn
TEeHUUNn
1 MAO-lonk-4 — MNpyMeHseT meToabl MOAENVPOBAHUSA N NMPOEK-
CnocobeH NCnosib3oBaThb | TMpoBaHUA [ONA COBEPLUEHCTBOBAHUA TEXHOJSIOrMYeCKUX
MeTOoAbl MOENNPOBAHNA | npoueccoB NPOM3BOLCTBA MNPOAYKUMM M3 CbipbA pacTu-

NPOAYKTOB MUTAHNA U3 Pac- | TenbHOrO0 MNPOUCXOXAEHUA Ha aBTOMAaTU3NMPOBAHHbLIX TeEX-
OnK-4 TUTENbHOIO CbIpbA N NPOEK- | HOMOrMYECKUX NMUHNUAX

TUPOBaHNA TEXHOMOTNYECKNX
npoueccos  Mpov3BOACTBA

MAO-20nk-4 — MNMpumeHsieT cneunannampoBaHHbIe Nporpamm-

npoaykuum pas3nn4yHoro
HasHAYEHUS] Hble U MHOPMALMOHHBLIE MPOAYKTbI ANS pelleHust Mpo-
deccmnoHarnbHbIX 3agau
Koa n HammeHoBaHMe MHQUKATO- Pe3ynbTaTtbl 06y4YeHus (noka3aTenu oueHMBaHUs)
pa AOCTUXKEHUA KOMNEeTeHLUH
UO-lonks — T[pymeHsieT mMeToabl | 3HAET: MeToabl MOAENMPOBAHMS U MPOEKTUPOBAHUS TEXHOMOMMYECKVX Mpo-

MoAennpoBaHnA 1 MPOEKTUPOBAHUA | LeccoB, METOAMKM MO pa3paboTke 0OLEKTOB ANs NPOEKTUPOBaHWUsl, COBEpP-
Ana COBEPLUEHCTBOBAHMUA TEXHOIIO- | eHCTBOBAHUS M ONTUMM3ALMKN AENCTBYIOLWNX NPEANPUATUIA OTpacnm
TMHECKNX NMpoLieCCcoB NPOUSBOACTBA | YyeeT: MCMNONb30BaTh METOAbl MOAENUPOBAHUS M MPOEKTUPOBAHWS 1S
MpoAYyKLUMI 13 CbIpbsi pacTUTesbHO- COBEpPLUEHCTBOBaHUS TEXHOMOMMYeCcKnx npoLeccoB MpoM3BOACTBA
ro rpONCXOXIeHIA Ha asToMaTsy- NPOaYKUNN U3 CbipbA PacTUTENbHOIO MPOUCXOXAEHUS Ha aBToMaTu-
POBaHHbLIX TEXHOSOMMYECKUX TNHU-
ax 3MPOBAHHbIX TEXHOMOMMYECKUX NUHUSX Ha Base CTaHOApPTHbIX NaKeToB
npuknagHbIX nporpamm

BnageeT: coBpemeHHbIMVM MeTofamyi MOZENMPOBAaHUS U MPOEKTUPOBAHMS,
NO3BONAIOLINX UCCIefoBaTh U ONTUMU3NPOBATL NapaMeTpbl TEXHOMNO-
rMMYecKoro npoLecca npovM3BOACTBaA U yrnyyllaTb Ka4eCTBO NPOAYKTOB
NMUTaHUA U3 PacTUTENbHOIO ChiPbs HA aBTOMAaTU3UPOBAHHbBIX TEXHOSO-
rMMYECKNX NNHNAX

NAO-2onk-4 — MNpumeHsieT cneunanu- | 3HaeT: cneunanuanpoBaHHble MPOrpamMMHbIE MPOOYKTbI; OCHOBbI WH-
31MpoBaHHbIE NporpaMMHbIe U NH- hOopMaLMOHHBIX TEXHOMOINMIA; METOAMKY NPOBEAEHUS Npe3eHTauunn.
(OpMALMOHHBIE MPOAYKTBI AN PE-  [yyieet: cnonbaoBaTh CHELManMavpoBaHHbIe NpOrpaMMHbIE U WH-
LWeHs NPO(peccuoHankHLIX 3anad opMaLUNOHHbIE MPOAYKTbI AN MNPOEKTUPOBaHUSA TEXHOMOrMYeCcKnx
npoueccoB Npon3BoACcTBa NPOAYKLUN pas3fIM4HOro Ha3HayYeHus
BnageeT: HaBblkaMy aHanusa TeXHONOMM4YeCcKUX MNpoLEeCcCOoB MPoun3-
BOACTBA NPOAYKLUU pa3fiM4yHOro HasHayeHus ¢ NpMMeHeHneM cneum-
ann3npoBaHHbIX NPOrpamMMHbIX NPOLYKTOB.




3. MecTto auncuunnuusl B cTpyktype OOl BO/CMNO

AuncumnnuHa oTHocuTca K obsizamersibHOU Yacmu/dacmu, ¢hopmupyemol ydacmHuKkamu
obpa3oeameribHbIX OMHOWEeHUU/ 4Yacmu, ¢hopmupyemol ydacmHukamu obpa3oeamersibHbIX
OMHoweHuU — QucyunuHbl rno ebibopy/ 4yacmu, hopmupyemoul ydacmHukamu obpasoeamersib-
HbIX OMHOWeEHUU — 371eKmueHble OUCUUMNIUHbI (KypcChkl) No ¢husudeckol Kyrnbmype u criopmy/
yacmu, cpopmupyemoll ydacmHuUkamu obpasosamersibHbIX OMHOWeEHUU - hakyrnbmamuebi bno-
ka 1 OOI. OucuunnuHa sisnsieTca obssaTtenbHon/ He obs3aTenbHoON (8bI6pams) K U3y4EHUIO.

N3yyeHne AMCLUUMNIMHBI OCHOBAHO Ha 3HAHUSIX, YMEHUSIX U HaBblkax, MOMNyYEHHbIX Mpu
N3y4yeHnn obyyarLLMMNCa ANCUUNINH:

CoBpeMeHHble NpobrieMbl NPON3BOACTBA NPOAYKTOB NUTAHWUS;

MprHUMNbI 3HEPro- N pecypcocbepexeHns B caxapHOM NPOU3BOACTBE;

HoBble noaxoabl B NPOEKTUPOBaHUN NpeanpuaTUin MacroXupoBon oTpacnu,

NHHoBauumn B chepe TexHOoNornmn xnedobynoyHbiX 1 KOHOUTEPCKUX U3AENNNA;,

TeopeTnyeckme 1 npakTuyeckue Nnoaxonbl K CO30aHNI0 PYHKUNOHAMNbHBIX MPOAYKTOB NUTaHUS.

AdvcumnnuHa siBnsieTcs NpeaLwecTBYOLWEN AN U3YyYEeHUS OUCLMMNIINH:

lMponsBoaCcTBEHHAA NpaKTUKa, MPOEKTHO-TEXHOMOorM4Yeckas npakTuka;

MponsBoacTBEHHAA NpakTUKa, OpraHM3aunoHHO-yNpaBneHyeckas npakTuka;
[Mpon3BoACTBEHHAA MpakTUKa, nNpeaavniioMHas npakTuka, B TOM  YMCMNe  Hay4HO-
nccrnegoBartenbckas pabora;

CocymapcTBeHHas utorosasi aTtectaums;

BbinonHeHne, noaroToBka K Npoueaype 3almnTbl U 3alimTa BbiMyCKHOW KBanudmkaumoHHoON pa-
OOThl.

4. O6bem gUCUUNNNHBbI N BUAbI Y4€OHbIX 3aHATUN
O6wan TpyA0EMKOCTb AUCUMNINHBI COCTaBNSAET 4 3a4eTHble eaNHNLIbI.

Bupgbl yue6HoM paboThbl Bcero PacnpeneneHue
ak. u TPYyAOEMKOCTHU
no cemecTpam,
ak. v
Nel
Obwas TpygoeMKOCTb AUCLMNIIUHEI 144 144
KonmakmHasi paboma, 8 m. 4. ayOumopHbIe 3aHIMusi: 98,5 98,5
Jlekunun 48 48
B TOM 4mcne B popMe MpaKTU4ECKON NOAroTOBKM
JlabopatopHble paboThl (JIB) 48 48
B TOM yncrne B (hopMe NpakTU4eCKon NOAroTOBKK
KoHcynbTauuu Tekyuime 2,3 2,3
Bug atTectauum (3a4eT) 0,2 0,2
CamocmosimenbHasi paboma: 45,5 45,5
MpopaboTka MmaTepranos No y4ebHnkam 31,0 31,0
(TecTupoBaHue, cobecegoBaHve, pelleHre 3agad)
OdopmneHne oTyeTa no nabopatopHoi paboTe 3,7 3,7
(TecTMpoBaHue, cobecegoBaHue)
BbinonHeHne pacyeToB ans nadopaTtopHbIx paboT 25 2,5
(TecTMpoBaHue, cobecefoBaHue, pelleHne 3agad)
PacueTbl B cpege matemaTnyeckmx naketos 9BM 5,0 5,0
(TecTMpoBaHue, cobecefoBaHue, pelleHne 3agad)
Pa3paboTka maTeMaTmyecknx mogenemn 3,3 3.3
(TecTnpoBaHue, cobecegoBaHue, pelieHme 3agaq)




5 CogepxaHue aucuunnuHbl «MogenvpoBaHMe U ONTUMU3aLMA TEXHONOrMYECKUX
npoueccoBy», CTPYKTYpUpOBaHHOe No TemaM (pasgenam) ¢ ykazaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCcTBa akafleMUYEeCKUX YacoB U BUAOB YYeOHbIX 3aHATUN

5.1 CogepxaHue pasgenoB aucumnnuHbl «MogenuMpoBaHue U onNnTUMU3aAUUA TeX-
HONOrM4YecKux NpoLeccoB»

TpyooeMKocTb

Ne HanmeHoBaHue pasgena Conepxanne paanena pasnena

n/n ONCLUUNINHBI akaz, 4
O6uime cBegeHus 0 moaenu- OCHOBHble MOHATUS MOOenupoBaHus. Tunbl Moaenen.

1 | POBaHNM TEXHOMOMNYEeCKMX Knaccudurkauyma metogoB NOCTPOEHUS MaTteMaTuyecKnx 898
npoLeccos mogenen. CTpykTypa MaTeMaTuMdecKoro onucaHus npwm ’

OJEeTEPMUHNPOBAHHOM M CTaTUCTUHECKOM NoAxoAax.
OueHka 4mcnoBbix xapaktepu- | OCHOBHble 3Tanbl M 3agavM cTaTUCTUYECKOM 06paboTku
CTUK TEXHONOIMMYECKMX Npo- 3KCNepuMeHTanbHbIX AaHHbIX. [UCKpeTHble 1 HenpepblB-

5 | Leccos. MeToabl 06paboTku Hble pacnpefgeneHus. lNpoBepka 3akoHa pacnpegeneHus 1571

3KCNeprMeHTanbHbIX AaHHbIX | HabnogeHn. BbisiBneHWe aHomarnbHbiX HabnogeHun B ’
OfQHOMEpHbIX  Bblbopkax. BbissBneHne  aHoOManbHbIX
HabNOEHUN B COBOKYNMHOCTU CBA3AHHbIX BEMNMUYMH.

[MpumeHeHue KpuTepMeEB Co- OcHoBHble 3afjauM aHanmMsa TEXHOMOMMYECKMX MPOLIECCOB.

rnacusi Npy aHanunse TEXHOMNO- | YPOBEHb 3HAYMMOCTM U OOBEpUTENbHast BEPOATHOCTb. CTa-

3 | rmyeckux npoLeccos TUCTMYECKME KpuTepun. 3agaya cpaBHEHMS OBYX AWUCTIEPCUIA. 24,87

3agava cpaBHeHVs OBYX CpedHuX apudMEeTUYECKMX 3Hade-
HVI. MpoBepKa aMNMPUYECKOro pacnpeaeneHust

Crartuctnyeckne mogenu Ha dopmbl €BA3M ABYX BeNMYMH. MeToabl aHanUTU4ecKkoro Bbi-

OCHOBE MacCMBHOIO 3KCMnepu- paxeHusi cBAsn. OpgHoakTopHasa nuHeWHas perpeccus.

4 | MeHTa. KoppensaunoHHbin, pe- | Koppensumsa. MHoxecTBeHHas nuHenHas perpeccus. Kpu- 204
rPeCcCcuoHHbIN aHanu3 Koppe- BONWHerHas perpeccusi. CepuanbHas koppensums. Mc- !
NAUMOHHBIN N PErpecCcuoHHbIN | NOMNb30BaHWE PErpeccUOHHOro aHanusa npu craTucTude-
aHanus CKOM MofenunpoBaHuv. MeToa HavMeHbLUMX KBaapaToB
Cratuctmnyeckne mogenu Ha MonHbIN hakToOpHbIN 3KCNEPUMEHT. [pOBHbIN haKTOPHbIN
OCHOBE aKTMBHOIO 3KCNepu- 3KCNepuUMeEHT. WMHTeprpeTaums ypaBHEHUS pPerpeccun.

3 MeHTa. lNnaHnpoBaHus akcne- | MNnaHmpoBaHme BToporo nopsagka (OUKI n LIKPI). KaHo- 39,5
pUMeHTa Hu4yeckas popma ypaBHEHUS perpeccum.

OkcnepumeHTaneHo-ctatucTn- | Obwaa noctaHoBKa 3agaym ontumusauun. Kputepum on-

6 | yeckue mMeToabl ONTUMM3ALIU TUMM3auMu. AHanutnyeckue Metodbl ontTumusauuun. llo- 18,78
TEXHOMOMMYeCKMX NpoLLeccoB WCKOBble MeToAbl ONTUMN3aLIUK.
lMpuMeHeHue cTaHgapTHbIX CtaHpapTHble nakeTbl NPUKNaaHbIX NporpaMmm Ang petle-

7 | NakeToB NpuKnaaHbIx Npo- HWS 3aA4ay MaTemaTUyeckoro MoOAenIMpoBaHUs N ONTUMU- 13.26
rpamm 3auum  TexHonormdeckmx npoueccos (Matlab-Simulink, ’

Mathcad, Maple, Statistica, Mathematica)
KoHcynbmauyuu mekyuwjue 2,3
3avem 0,2
5.2 Pasgenbl AgUCUMNNIUHBLI U BUAbI 3aHATUN
Ne Jekumn, Mna3, JB, CPO,
HavnmeHoBaHWe pa3gena AncunnivHbl

n/n ak. 4 ak. 4 ak. 4 aK. Y

1 OO6wwe cBegeHMsa 0 MOAENMPOBAHNN TEXHONOIMYECKUX NPO- > i 4 298
LileccoB '

> OueHKa YMCnoBbIX XapakTePUCTUK TEXHONOMMYECKNX npoLec- 6 i 4 571
coB. MeToabl 06paboTkM aKCnepMMEHTanbHbIX AaHHbIX '

3 lMpruMmeHeHne KpUTepMeB cornacus Npu aHanm3se TeXHONoru- 8 i 10 6.87
YeCcKunx NpoLieccoB '
Cratuctnyeckue mofeny Ha OCHOBE MacCUBHOIO 3KCnepu-

4 MeHTa. KoppensaumoHHbIA, perpeccmnoHHbI aHanua Koppens- 8 - 6 6,4
LUMOHHBIN U perpecCUMOHHbIV aHanu3

5 Cratuctnyeckue moaenm Ha OCHOBe akTUBHOIO 3KCNepuUMeEH- 14 i 14 115
Ta. [NaHnpoBaHNs 3KCNepnMeHTa '

6 OKCcnepuMMeHTanbHO-CTaTUCTUYECKNE METOAbI ONTUMM3AL MK 6 i 5 778
TEXHOMNOrMYECKNX NMPOLIECCOB ’

7 MpumeHeHne cTaH4apTHLIX NAaKeTOB NPUKaAHbIX NporpaMmm 4 - 5 4,26

KoHcynbmauyuu mekyuwjue 2,3
3ayem 0,2




5.2.1 Nlekumn

Ne | HavmeHoBaHve pasgena y Tpyno-
TemaTtvka NeKUMOHHbIX 3aHATUI €MKOCTb,
n/n AVCUMNITUHBI
akK. v
O6wwue ceefneHnst o Mo- | OCHOBHbIE MOHATUS ModenupoBaHus. Tunbl Mmoaenein. Knaccudu- 2

1 AeJSIMpOBaHNMN TEXHONO- Kaumnsi METOAOB MOCTPOEHUS MaTemaTnydeckux mogenen. CTpyKkTy-

rm4ecknx npoueccos pa mMaTeMaTU4ecKoro onucaHusl Npu OeTePMUHUPOBAHHOM U CTa-
TUCTUYECKOM MOoAaxodax

OueHka 4nCroBbIX Xa- OcHoBHble aTanbl M 3adayn craTucTudeckon obpaboTku akcnepu- 2

PaKTEPUCTUK TEXHOIIOTW- | \aptanbHbIX JaHHBIX.

yeckmx npoueccos. Me-

ToAbl 06paboTKM aKCne-

pUMEHTAaNbHbIX AaHHbIX

lNpymeHeHne KpUTepUeB " fycypeTHble U HEMpepbIBHBIE pacnpeaeneHns. [poBepka 3akoHa 2

corracusl npu aHanuse 6 N

) TEXHONOMMYECKMX NPO- pacnpegeneHvs HabnaeHnn.

LeccosB BbissBNeHne aHoManbHbIX HAOMAEHUA B OQHOMEPHbIX BblIOOpKax. 2
CraTucTuyeckvie MOAEIM | BuisiBrieHNe aHOMarnbHbIX HaBMIOAEHN B COBOKYMHOCTW CBS3aH-

Ha OCHOBE MaCCUBHOTO HbIX BEMMUMH.

akcnepumMeHTa. Koppe-

NSILNOHHBIN, perpeccu-

OHHbIN aHanu3 Koppe-

NSILNOHHBIN U perpeccu-

OHHbIV aHanu3

Cratuctnyeckne mogenu | OcHOBHbIE 3a4a4n aHanmaa TEXHONOrMYecKmnX npoLeccos. 2
Ha OCHOBE akTUBHOTO YpoBeHb 3HAYMMOCTU U JoBepuTenbHas BEpOSTHOCTb. CTaTtucTu- 2
akcnepumeHTa. lNnaHu-

poBaHusa aKkcnepumeHTa | HECK1E KpuTepuu.

OkcnepyMeHTanbHo-

3 cTaTucTu-Yeckne metoapl | 3agaya cpaBHeHMs OBYX gucnepcuin. 3agada CpaBHEHMS OBYX 2

ONTUMM3ALNN TEXHOTOTN- | cpeaHUX apudMETUHECKNX 3HAYEHUIA.

YeCKUX MPOoLIeCCoB

Obuine ceeneHus o mo- MpoBepka aMNMPUYECKOro pacnpeaeneHuns 2
AENMPOBaHNN TEXHOIO-

rMYeCKMX NpoLeccoB

OueHKa 4McrnoBbIX xa- dopMbl CBA3M ABYX BeNWYMH. MeToabl aHanMTUYECKOro Bbipaxe- 8
PAKTEPUCTUK TEXHOTIOTU- | g cegan. OpHocbakTopHas nuHeliHas perpeccusi. Koppenaums.
Yyeckux npoueccos. Me- . .

TOABI 06PaBOTKM BKCME- MHoxecTBeHHasa nuHenHaa perpeccus. KpuBonvHenHas perpec-

4 pUMeHTanbHbIX AaHHbIX | cusi. CepuanbHas koppenaumsi. Micnonb3oBaHne perpeccMOoHHOro
lNpUMeHeHNe KPUTEPUEB | aHann3a Npu CTaTUCTUHECKOM MoaenMpoBaHun. MeToa HauMeHb-
corracusl npu aHanuse
TEXHOMOrMYeCcKMX Npo- tX kBanpaTos.

LeccoB

CratucTtnyeckne modenu | MonHbi akTOpHbIA SKCNepUMEHT. [poBHbIN (haKTOPHbIN JKCre- 14
Ha OCHOBE NaccMBHOIO PUMEHT. MHTepnpeTauns ypaBHeHusi perpeccuu. MnaHupoBaHue
akcnepumeHTa. Koppe-

5 NALMOHHBIIA, perpeccy- BToporo nopsigka (OLKIM n LIKPIT). KaHoHnyeckas c¢opma ypas-

OHHbIV aHanu3 Koppe- HeHus perpeccum.

NSILNOHHBIN U perpeccu-

OHHbIW aHanu3

Cratuctuyeckme mogenu | O6wasa nocraHoBKa 3adadyn onTumusaumun. Kputepun ontuMuaa- 6
Ha OCHOBE aKTNBHOTO umK. AHanuMTU4eckne MeTonbl onTUMmM3aumu. MonckoBble MeToabl
akcnepumeHTa. [NnaHm-

¢ | PoBaHus akcnepumeHTa onTMmusaun.

OKkcnepyMeHTanbHo-
CTaTUCTK-4YecKkme MeToapl
ONTUMM3ALNN TEXHONOI-
YEeCKUX MPOLIECCoB
MNpumeHeHne cTaHaapT- | CtaHgapTHble MakeTbl NPUKMadHbIX NpPorpamMm Ans pelleHust 3a- 4
HBIX NNakeToB npuknan- [ia4 MaTemMaTN4eckoro MOAENMPOBaHNS U ONTUMU3ALIUM TEXHOMO-
HbIX Nporpamm N -
7 rmyeckmx npoueccos (Matlab-Simulink, Mathcad, Maple, Statistica,

Mathematica)

5.2.2 lNpakTnyeckne 3aHATUA (CEMUHapBbI)




He npedycmompeHsbI.

5.2.3 JlabopaTopHbI NpakTUKyM

Ne HanmeHoBaHue pasgena H TpyooeMKocTb,
anMeHoBaHue nabopaTopHbIX paboT
n/n AVCUMNIINHBI ak. v
1 | Obwwme cBegeHns o MogenvpoBa- OcHoBHble MOHATUSA MopenupoBaHus. [lapameTpu- 4
HUWN TEXHOMNOrMYECKNX NPOLLECCOB YecKme CXembl TEXHOOMMYECKMX NPOLIECCOB
2 | OueHKa YNCnoBbIX XapakTepuUCTUK MpenBaputenbHas obpaboTka aKCnepMMeHTanbHbIX 4
TexHonormyeckmx npoweccos. Me- AaHHbIX
ToObl 06paboTKN IKCNEepUMeEHTarb-
HbIX JaHHbIX
3 | NpvmMeHeHne KpuTepueB cornacus MeToq 9KCnepTHbIX OLEHOK 2
Npy aHanM3e TEXHOTOMMYECKNX OpHoaKTOpHbIN OUCNEPCUMOHHBIN aHanu3 4
npoueccos MHorodakTopHbIi ANCNEPCUOHHbBIN aHanu3 4
4 | CraTucTnyeckme Modenu Ha ocHoBe | MeToj HauMeHbLINX KBaapaToB 6
naccuBHOro akcrepumeHTa. Koppe-
NSIUMOHHBIN, PErPECCUOHHbIN aHa-
nm3 KoppensunoHHbIA 1 perpeccu-
OHHbIN aHanm3
5 | Ctatuctuyeckne Mmogenum Ha ocHoBe | [onHbIn 1 ApOBHBLIN  PaKTOPHLIA  3KCMEPUMEHT 4
aKTMBHOrO aKkcnepumeHTa. MNnaxu- (MP3). UnTepnpetauusa mogenu, NOMYYEHHOW nNO
pOBaHWs 3KCNepuMeHTa pesynbTaTtaM NONHOro hakTopHOro aKkcnepMmMeHTa
LleHTpanbHOE  KOMMO3ULUMOHHOE poTaTabenbHoe
nrnaHupoBaHue 5
MpuBegeHne ypaBHEHUSA PErPECCUM K KAHOHUYECKOM
dopme 5
6 | OkcnepuMeHTanbHo-cTatucTuyeckne | ONTUMMU3aLUSA METOOOM KKPYTOE BOCXOXOEHNEY 4
MeToAbl ONTUMK3aLUN TexHonormde- | ONTMMU3aunst CUMMIIEKC METOOO0M 2
CKVX MPOLLECCOB OnTummMsauust MeToA0oM «pUOK-aHanmn3» 4
7 | NpyMeHeHne cTaHOapPTHBIX MAKETOB
NpVKNagHbIX NPorpamMm
5.2.4 CamocTtosiTensHas pabota obyyatowmxcs (CPO)
Tpynoem-
Ne HanmeHoBaHue pasgena Bua CPO %cm,
n/n ONCLUNINHbI
ak. Y
O6wme ceBegeHUsa 0 MmogenmpoBaHum 2,98
TEXHOJSTOrMYecKMx NpoLeccoB lMpopaboTka maTtepmanos no y4ebHukam 2,85
1 (TecTnpoBaHue, cobecenoBaHue)
OdbopmneHune otyeTa no nabopatopHou paboTe 0,13
(TecTupoBaHue, cobecegoBaHmE)
OueHKa YMCnoBbIX XapaKTepUCTUK 571
TexHonormdeckux npoweccos. MeTo- MpopaboTka maTepmarnos No y4ebHNKam 4,56
Obl 06paboTKM aKCnepUMeHTarnbHbIX (TectupoBaHue, cobecenoBaHve, pelleHne 3aaaq)
OaHHbIX OdopmneHune ot4yeTa no nabopartopHor paboTe 0,13
2 (TecTupoBaHue, cobeceoBaHue)
BbinonHeHne pacyeToB Ansi nabopaTopHbIX pabdoT 0,62
(TecTnpoBaHue, cobecegoBaHue, pelleHme 3agad)
PacuyeTbl B cpee maTtemaTuyeckmx naketos OBM 0,4
(TecTnpoBaHue, cobecegoBaHue, pelieHre 3agaq)
lMprmeHeHne KpuTepumes cornacus 6,87
MpW aHanM3e TEXHOJOTMYECKMX NPo- lMpopaboTka maTepranos No y4ebHnkam 4,56
LeccoB (TecTnpoBaHue, cobecegoBaHue, pelieHme 3agad)
OdopmneHune oT4yeTa no nabopatopHoi paboTe 1,14
3 (TecTupoBaHue, cobeceoBaHuE)
BbinonHeHne pacyeToB Ansi nabopaTopHbIX pabdoT 0,37
(TecTupoBaHue, cobecenoBaHue, peLleHne 3aaad)
PacueThl B cpege matemaTudeckux naketos 9BM 0,8
(TectupoBaHue, cobecefoBaHue, pelleHre 3agady)
4 Cratuctnyeckme Mogenn Ha oCHoBe 6,4




naccuBHOro akcnepumeHTa. Koppens- MpopaboTka maTepranos no y4ebHukam 4,55
LMOHHbIA, PErPECCUMOHHBIV aHanma (TecTnpoBaHue, cobecegoBaHne, pelleHme 3agaq)
KoppenaunoHHbINn U perpecCUOHHbIN OdopmneHune oTyeTa no nabopatopHoi paboTe 0,4
aHanus (TecTnpoBaHue, cobecenoBaHue)
BbinonHeHne pacyeToB nsi nabopaTopHbIX padoT 0,25
(TecTnpoBaHue, cobecegoBaHue, pelleHre 3agaq)
PacuyeTbl B cpege maTemaTuyeckmx naketos OBM 0,8
(TecTnpoBaHue, cobeceoBaHue, pelleHme 3agad)
PaspaboTka maTematmnyecknx mogenen 0,4
(TecTnpoBaHue, cobeceoBaHue, pelleHme 3agaq)
Cratnctnyeckue moaenm Ha ocHoBe 11,5
aKTUBHOrO akcnepumeHTa. NnaHnpo- MpopaboTka maTtepmanos no y4ebHukam 54
BaHMWS KCnepumMeHTa (TecTnpoBaHue, cobecenoBaHue, pelleHre 3agad)
OdopmneHne otyeta no nabopaTtopHon padoTte 1,4
(TecTnpoBaHue, cobecenoBaHue)
5 BbinonHeHne pacyetoB ang nabopaTtopHbix paboT 1
(TecTnpoBaHue, cobecengoBaHue, pelleHre 3agad)
PacuyeTbl B cpege maTemaTuyeckmx naketos OBM 0,8
(TectupoBaHue, cobecenoBaHuve, pelleHne 3aaad)
PaspaboTka matemaTudeckux mogenem 29
(TecTnpoBaHwue, cobecegoBaHue, pelieHme 3agaq)
OKcneprvMeHTanbHoO-cTaTUCTUYECKne 7,78
MeTOoAbl ONTUMU3aL MU TEXHONOMMYe- MpopaboTka maTepranos No y4ebHnkam 6,2
CKMX MpoLeccoB (TecTnpoBaHue, cobecegoBaHue, pelleHme 3agad)
OdbopmneHune otyeTa no nabopatopHou paboTe 0,5
6 (TecTnpoBaHue, cobecenoBaHume)
BbinonHeHne pacyeToB Ansi nabopaTopHbIX padoT 0,28
(TectupoBaHue, cobecenoBaHve, peLleHre 3aaad)
PacuyeTbl B cpege maTemaTuveckmx naketos OBM 0,8
(TecTupoBaHue, cobecenoBaHue, pelleHne 3aaaqd)
lMpumMeHeHWe cTaH4apTHBLIX NaKeToB 4,26
NpVKNagHbIX Nporpamm lMpopaboTka maTepmarnos No y4ebHNKam 29
(TecTnpoBaHue, cobecegoBaHue, pelleHme 3agad)
7 OdopmneHune otyeTa no nabopatopHou paboTe 0,13
(TecTnpoBaHue, cobecenoBaHume)
PacuyeTbl B cpenge maTtemaTuyeckmx naketos 9BM 1,23
(TecTnpoBaHue, cobecegoBaHue, pelieHme 3agaq)

6 YyeOHO-MeTOAMYECKOE U MH(popMaLUMOHHOe obecneyeHne aucumnnuHbl «Mope-
NMpoBaHue N ONTUMU3ALMA TEXHONOTM4YECKMX NPOLLeCCOB»
[nsa ocBOEHWsT ANCUMNNNHBI 06Y4aoLWLMIACA MOXET UCNOSb30BaThb:

6.1 OcHOBHasa nuTepartypa

1. lnaHupoBaHMe 1 opraHu3aums aKcrnepumeHTa [TekcT] : nabopaTopHbIN NPAKTUKYM :
y4yebHoe nocobue / J1. V. HasuHa, J1. B. Jlnxadesa, O. . [OeopsaHuHoBa; BI'YUT, Kadegpa
yrnpaBneHns Ka4eCTBOM M TEXHONOIMN BOOHbIX Bnopecypcos. - BopoHex, 2019. - 108 c.

2. lMaHoBa, E. A. BBegeHune B Teoputo akcnepumeHTa : y4ebHoe nocobue / E. A. NaHoB.a.
— Marnutoropck : MI'TY um. .. HocoBa, 2020. — 55 c. — ISBN 978-5-9967-1922-8. —
TekcT: 3neKkTpoHHbI /[ JlaHb 3MEKTPOHHO-OMbnmnoTeyHas cuctema. —  URL:
https://e.lanbook.com/book/162480 (gaTta obpaweHus: 25.05.2021). — Pexum goctyna: ons aBTo-
pu3. nonb3oBaTenen.

3. YenHokoe, M. b. OcHoBbl Hay4yHOro TBOp4YecTBa : ydebHoe nocobue / M. b. YenHokos.
— CaHkT-lNeTepbypr : JlaHb, 2020. — 172 ¢. — ISBN 978-5-8114-3864-8. — TeKCT : 9NEKTPOH-
HbIn // TlaHb : 9NekTpoHHO-6nbnmnoTevHasn cuctema. — URL: htips:/e.lanbook.com/book/126916 (Aa-
Ta obpaieHus: 25.05.2021). — Pexum goctyna: onst asTopums. Nonb3oBaTenen.

6.2 lononHuTenbHasa nutepartypa



https://e.lanbook.com/book/162480
https://e.lanbook.com/book/126916

4. MNnaHupoBaHne N maTemaTtmyeckaa obpaboTka pe3ynbTaTOB XMMUYECKOrO 3JKCMepu-
MeHTa [TekcT]. y4eb. nocobue / B.. BepwunHuH, H.B. MNepues. - C-M6 : JlaHb, 2017. — 236 c.

5. lnékoea, W. KO. OcHOBbI Hay4YHOW, MHHOBALMOHHOW 1 n3obpeTaTenbckon AesaTenbHo-
cTn : yyebHoe nocobue / U. KO. LLnékoa, A. N. KHbiw. — Omck : Omckun MTAY, 2020. — 90 c.
— ISBN 978-5-89764-862-7. — TeKCT : 9anNeKTPOHHbIN // JlaHb : 3NeKTPOHHO-6nbnnoTeyHas cu-
ctrema. — URL: https:/e.lanbook.com/book/136159 (AaTta obpaweHus: 25.05.2021). — Pexum go-
cTyna: onga aBTopus. nofib3oBartesien.

6. MeTogonorna HayyHbIX uccrnegoBaHuin : ydebHoe nocobue / E. B. Kopones, A. C.
MHo3emues, A. H. NpuwwnHa [ gp.]. — Mockea : MUCU — MI'CY, 2020. — 104 c. — ISBN 978-
5-7264-2088-2. — TeKCT : aNeKTPOHHbIN // J1aHb : aNeKTpOHHO-6ubnnoTevHasa cuctema. — URL:
https://e.lanbook.com/book/145069 (gaTa obpaweHus: 25.05.2021). — Pexum goctyna: ons aBTo-
pu3. Nosib3oBaTesien.

7. PbixkoB, N. B. OcHOBbI Hay4HbIX UccnegoBaHun u nsobpertatenscTea : y4ebHoe no-
cobue / N. b. PbixkoB. — 4-e n3g., ctep. — CaHnkr-lNeTtepbypr : JlaHb, 2020. — 224 c. — ISBN
978-5-8114-5697-0. — TeKCT : aNeKTPOHHbI // JlaHb : 3NeKTpOHHO-6MGNMoTeYHaa cuctema. —
URL.: https://e.lanbook.com/book/145848 (AaTa obpaweHus: 25.05.2021). — Pexum goctyna: ons
aBTOpPM3. Nornb3oBaTenen.

8. Acxakos, C. U. OcHoBbI Hay4HbIX nccnegoBaHuii : y4edbHoe nocobue / C. N. Acxakos.
— Kapavaesck : KUI'Y, 2020. — 348 c.— TeKCT: 9nNeKTPOHHbIN // JlaHb : 9NeKTPOHHO-
oubnuoteyHaa cuctema. — URL: https://e.lanbook.com/book/161998 (nata obpaweHus:
25.05.2021). — Pexwum goctyna: ans asTopus. nonb3oBaTtenen.

6.3 MNepeyeHb y4yeObHO-MeTOAUYECKOrO ob6ecneyvyeHUs AN caMoOCToATENbHOW pabo-
Tbl oOOy4arowmxcs

1. TpydaHosa, HO. H. MogenupoBaHve u ONTUMMU3AUMS TEXHOSTOMMYECKUX MPOLECCOB
[OnekTpoHHLIN pecypc] : MeToanYECKME yKasaHus K CaMOCTOATENbHOM paboTe Onsi CTYAEHTOB,
obyyvarowmxca no HanpasneHnio 19.04.02 — «lNpoayKTbl NMUTaHUS M3 PACTUTENBHOIO CbIpbs»/
HO. H. TpydhaHosa ; BI'YUT, Kadegpa TexHonormm xnedonekapHoro, KOHAUTEPCKOro, MakapOHHOMO
N 3epHonepepabaTtbiBatoLLero Npon3BoacTB. — BopoHex : BI'YUT, 2015. — 11 ¢. — Pexum gocty-
na: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1812.

2. TpydaHoBa, HO. H. MogenupoBaHne 1 onTuMmMsaumsi TEXHOMOMMYECKNX MPOLECCOoB
[TekcT] : nporpamma Kypca, MeTOOMYECKME YKa3aHUA M 3agaHus K KOHTPOnbHOW paboTe aons
CTyAeHTOB, oby4atomxca no HanpasneHuto 19.04.02 — «lMpoayKTbl NMMTaHUA U3 pacTUTENbHOMO
Cbipbsi», 3a04HON popmbl 0byveHua / KO. H. TpydaHosa, M. I'. Maromegos; BI'YUT, Kadegpa
TexHosnormm xnebonekapHoro, KOHAMTEPCKOro, MakapoOHHOro U 3epHornepepabaTbiBaloLLero
nponsBoacTB. - BopoHex : BIYWUT, 2017. — 27 c.

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

6.4 MNMepe4yeHb pecypcoB MH(pOPMALMOHHO-TENIEKOMMYHUKALMOHHON ceTn «UHTep-
HeT», HeoOXoauMbIX ANl OCBOEHUA AucuMnnuHbl «MoaenupoBaHue U onNTUMMU3aLUS
TEXHOJIOrMYeCKUX NpoLeccoBy»

HavmeHoBaHue pecypca cetu «IHTepHeT» ONEeKTPOHHbIV agpec pecypca
HayyHasi anekmpoHHas bubnuomeka http://www.elibrary.ru/defaulttx.asp
ObpasosamerbHas rinamgopma «FOpadlim» https://urait.ru/

OEC «JlaHb» https://e.lanbook.com/
AUNBC «Meezallpo» https://biblos.vsuet.ru/MegaPro/Web

Caltim MuHucmepcmea HayKu u 8bicuie20 obpasosaHus | http://minobrnauki.gow.ru
PO

SAnekmpoHHas uHgopmayuoHHO-o0bpa3oeameribHas http://education.vsuet.ru
cpeda ®I60Y BO «BI'ynt



https://e.lanbook.com/book/136159
https://e.lanbook.com/book/145069
https://e.lanbook.com/book/145848
https://e.lanbook.com/book/161998
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1812
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4157
https://urait.ru/
https://e.lanbook.com/
https://biblos.vsuet.ru/MegaPro/Web

6.5 MNMepeyeHb MHMOPMALMNOHHLIX TEXHOJNIOINMWA, UCMONb3yeMbIX NMpPU OcCyLlecTBe-
HUM oOpasoBaTeNibHOro npouecca No AvcuuniuHe (Moaynko), BKIKOYasa nepevyeHb npo-
rpamMMHoOro o6ecne4yeHusi U MUH(POPMaLMOHHbIX CMPaBO4YHbIX CUCTEM

[Mpu usyyeHuu ducyunnuHbl UCMOb3yemcs rnpoepaMmmHoe obecriedeHUe, CoO8pPEMEHHbIe
rnpogheccuoHarsnbHble 6a3bl 0aHHbIX U UHEOPMaUUOHHbIE cripagoyHbie cucmembl: INOC yHu-
gepcumema, 8 moM 4ucne Ha 6ase npozpamMmHol rinamgopmbl «Cpeda 371eKmpoHHO20 0by-
yeHusi 3KL», asmomamu3uposaHHas UHpopmMayuoHHasi 6a3a «IHmepHem-mpeHaxxepbi».

Mpn ocBoeHUM AUCUMNIINHBbI UCNOSb3YeTCA JIMUEH3UOHHOe M OTKpbITOoe npo-
rpammMmHoe obecneyeHue

Mporpammbl INuueHs3nn, pekBM3UTLI NOATBEPXKAAIOLLErO AOKYMEHTa
Adobe Reader XI (6ecnnatHoe IM0O)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbTO6pasoBaHne JInueHausa Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License No

Level#61280574 ot 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Professional Microsoft Open License
Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

MicrosoftOffice 2007 Microsoft Open License
Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license
LibreOffice 6.1 JInueHausa Ne AAA.0217.00

€ 21.12.2017 r. no «beccpoyHo» (BkmoyeH B yCTaHOBOYHBIN NakeT onepaLnoHHON
cuctembl AnbT OBpasoBaHue 8.2)

Cnpaequo-npaeoeble cucmewmbi

Mporpammsbl JInueH3un, peKBM3UTbI NOATBEPXAAIOLEro JOKYMeHTa

Horosop o coTpygHudecTtBe ¢ “UIHhopMCBA3b-4epHO3eMbe”, PermoHanbHanbHbIA NH-
CnpaBoyHble npaBoBasi (POpMaLMNOHHbBIN LLeHTP 0BLLLEPOCCUNCKON CETU pacnpoCTpaHeHUsl NpaBoBow MHGOP-
cuctema «KoHcynbTaHT maumn KoHcynbTaHT MNnioc

lMnioc» Ne 8-99/RD ot 12.02.1999 .

7 MaTtepmanbHO-TeXHU4YeCcKoe obecnevyeHne AUCLUMNIIUHDI

Aya. 201. YueBHasa ayautopusa ansa npoeeaeHus ydebHbix 3aHsatun: Npoektop Epson EH-
TW6100 LCD projector
Ayan. 203. YyebHasi ayautopus Ons npoBeneHuns y4veOHbix 3aHatun: KomnbroTepbl IntelCore
2DuoE7300, nnotrepHP, Habopbl AEMOHCTPaLMOHHOIO MaTepmana 1 KOMMNEeKTbl OLLEHOYHbIX Ma-
Tepuanos, obecneymBatoLMX TeMaTUHECKME UNMNOCTPALUN U NpoBeAEHNE NPOMUIbHBIX TPEHWUH-
roB.
Aya. 224. YyebHasa aygutopusa ona npoBegeHus y4ebHbiX 3aHaTun: Habopbl 4EMOHCTPaLMOHHOIO
MaTepmana u KOMMNMEKTbl OLEHOYHbIX MaTepuanoB, obecneymBaroLmMx TeMaTU4ecknue UnmcTpa-
unn 1 npoBeaeHne NPoUIbHbIX.
Ayna. 212. JlabopaHTtckas: lNepeHocHoe obopyaoBaHue: npoektop EpsonH374B, akpaH Ha wraTtuee
ScreenMediaMW, HoyTbyk Core 3072 M, caxapumetp CY-4, pedppaktometp NPD-426, pH-meTp
pH-150.

,lJ,onyCKaech ncnonb3oBaHne Opyrmx ayD,I/ITOpI/IIZ B COOTBETCTBUN C pacCrnncaHnem yqe6-
HbIX 3aHATUN U OCHALLEHHbIX COOTBETCTBYHOLLMM MaTepunanbHO-TEXHNYECKNM obecneyeHunem, B
COOTBETCTBUUN C Tpe6OBaHI/IFIMI/1, npenbvaBlidaeMbiMA O6pa3OBaTeJ'IbeIM CTaHOapTOM.



http://eopen.microsoft.com/
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8 OueHoYHble MaTepuanbl ANSA MPOMEXYTOYHOW aTTecTauuum oby4alrolmxcsa no
ancumnnuHe «MopgenupoBaHue U ONTUMU3ALUA TEXHONOINMYECKMX NpoLieccoB»

8.1 OueHouHble maTtepuansl (OM) 4na gucumMnnuHbl BKOYaoT B cebs:

- NepeyYeHb KOMMNeTEHUMI C YyKa3daHUeM 3TanoB UX hopMUpOBaHUS B NPOLLECCe OCBOEHMS
obpasoBaTenbHOW NPorpaMmel;

- onncaHue nokasartenen u KpUTepPUeB OLEHUBAHUS KOMNETEHLUMIA Ha pasfiMyHbIX aTanax
nx hOpPMMPOBaHNSA, ONMCaHME LIKan OLUEeHNBaHUS;

- TUNOBbIE KOHTPOSIbHbIE 3a4aHWUs WU UHble MaTepuanbl, HeobxoauMMble A5 OLEHKU
3HAHUN, YMEHWI, HABbIKOB W (UNK) ONbiTa AEATENBHOCTU, XapakTepuayowmnx atanbl PopMupo-
BaHWS KOMNETEHUUN B npoLiecce 0CBOeHNA obpasoBaTenbHOM NporpamMmel;

- MeToAMYECKMe Matepuanbl, onpegenstowme npoueaypbl OLEHNBAHUS 3HAHUIN, YMEHWMN,
HaBbIKOB U (UNN) onbiTa OeATENbHOCTU, XapakTepusyLwmx atanbl popMnpoBaHus KomMne-
TEeHUMN.

OM npencraBnAlTCSA OTAENbHLIM KOMMIIEKTOM M BXOAAT B COCTaB paboyen npo-
rpamMmmbl gucuunnuibl «MogenmpoBaHue 1 ONTUMU3ALIUA TEXHONOTMYECKUX NMPOLIECCOBY.

OueHouHble MaTepuansl opmupytotca B cootBetctBum ¢ N BIYUT «lMonoxeHne 06
OLEHOYHbIX MaTepuanax».



NPUNOXXEHUE
K pabo4yen nporpamme
MogenupoBaHue U ONTUMU3ALIUSA TEXHONTOIrMYECKUX NpPoLLeccoB

1. OpraHusauMoHHO-MeToAUuYEeCKMe AaHHble AUCLUNIIUHBI AN OYHO-3a04YHOW UK
3ao4Houn popm obyyeHus

1.1 O6bemMbl pa3nuyHbIX ¢popm y4eOHOU paboTbl U BUAbLI KOHTPONSA B COOTBET-
CTBUMU C Y4E€OHbIM NSIaHOM

OO6wWas TpyaoeMKoCTb AncumnnmHbl «MoaenvpoBaHme 1 onNTUMU3aumnst TEXHONOMMYECKUX
NpPOLIeCCOB»COCTaBNAET 4 3a4eTHble eanHULbI.

Buabl yue6HoOM paboTbl Bcero ak. 4 PacnpeneneHue
TPYAOEMKOCTHU
no cemecTpam,
aK. 4
Nel
Ob6wasa TpyaoeMKoCTb ANCLMNIUHBI 144 144
Konmakmmuasi paboma, 8 m. 4. ayOumopHbie 3aHSIMUs. 22,4 22,4
Jlekuum 10 10
B TOM 4ucne B popMe NPaKTUHECKON NOAroTOBKM
JlabopaTopHble paboTsl (J1B) 10 10
B TOM yncne B hopmMme NpakTM4eckon NoaroToBKK
KoHcynbTaumm Tekyime 2,2 2,2
Bug atTectaumm (3a4eT) 0,2 0,2
CamocmosimenbHasi paboma: 117,7 117,7
KoHTponbHas paboTa 10/1 10/1
MpopaboTka MaTepmanos No y4ebHNkam 99,0 99,0
(TectupoBaHue, cobecegoBaHve, pelleHne 3agaqd)
OdopmneHune oT4eTa no nabopaTtopHoi paboTe 19 1,9
(TectupoBaHue, cobecegoBaHue)
BbinonHeHne pacyeToB anst nabopaTtopHbIX paboT 1 1
(TecTnpoBaHue, cobeceoBaHue, peLeHne 3agad)
PacuyeTbl B cpefje matematmnyeckux naketos IBM 3,6 3,6
(TecTMpoBaHue, cobecefoBaHue, pelleHne 3agad)
Pa3paboTka maTemMaTmyecknx mogenemn 2,2 2,2
(TecTnpoBaHue, cobecegoBaHue, pelieHme 3agaq)
MoaroTtoBKa K 3a4eTy 3,9 3,9




NMPUNTOXEHME 2
K paboyen nporpamme

OLEEHOYHbLIE MATEPUAIIbI
AnA NPOMEXYTOYHOU ATTECTALIUA

no AUCLMUMNIIUHE

MogenupoBaHue n onNnTMMU3aumsi TEXHOJTIOrM4ecKux npoueccon




1 NMepeyeHb KOMNETEHUUN C yKazaHUeM 3TanoB ux opmMupoBaHus

Ne Kon dPopmynupoBKa Koa v HaumeHoBaHWe MHAUKaTOpa AOCTUXEHUA
n/n | Komne- KOMMneTeHLuun KOMneTeHLuu
TEeHUUn
1 UO-1lonk4 — MNMpumeHsieT meToabl MOAENNUPOBAHNA U NPOEK-
CnocobeH NCnonb3oBaThb | TMpoBaHUA [ONA COBEPLUEHCTBOBAHUA TEXHOJSIOrMYeCKUX
MeTOoabl MOZLENIMPOBaHUA | npoueccoB MNPOW3BOACTBA NPOAYKUMM U3 CbipbA pacTu-
NPOAYKTOB MUTAHNA M3 Pac- | TenNbHOrO0 MNPOUCXOXAEHUA Ha aBTOMAaTU3NPOBAHHbLIX TeEX-
OnK-4 TUTENbHOIoO CbIpbA U MPOEK- | HONMOrMYeckux NMUHUAX
TUPOBAHNA TEXHONOMMYECKUX
npoueccos  Npou3BoACTBa
npoayKLMM PA3NN4HOTO UO-2onk-4 — MNpumeHaeT cneuynanuanpoBaHHble NporpaMmm-
Ha3HAYEHUS] Hble U MHOPMAUUOHHbIE MPOAYKTLI ANS PeLleHus npo-
dheccrnoHarnbHbIX 3a4au

Koa n HanmeHoBaHue nHgukaro-
pa AOCTUXeHnA KoMmneTeHUNU

Pe3ynbtatbl 06y4YeHus (noKa3aTenum oueHMBaHUsA)

UO-lonks — [MpymeHsieT meToabl
MOAENNPOBaHUA U NPOEKTMPOBAHMS
O COBEPLUEHCTBOBAHUSA TEXHOMO-
rMYeckmMx MpoLieccoB NpoOm3BOACTBaA
NPOAYKLUN U3 Cbipbs PACTUTENbHO-
ro NPOMCXOXOEHNA Ha aBToMaTU3N-
POBaHHbIX TEXHOSOrMYECKUX JNHU-
aX

3HaeT: meTodbl MOOENMPOBaHUA U MPOEKTUPOBaHUA TEXHOMOMMYECKUX Mpo-
LeccoB, MeToaukM no paspaboTke OOBLEKTOB ANs MPOEKTUPOBAHWS, COBEp-
LUEHCTBOBAHUSA 1 ONTUMU3ALIMN AENCTBYIOWMNX NPeanpUaTIiA oTpacnm

YMeeT: ncnonb3oBaTte MeTodbl MOAENMPOBaHWS M MPOEKTUPOBaHWUSA ANS
COBEPLUEHCTBOBAHUA TexXHONOorm4eCcknx npoueccos npoun3eoacTea
npoaykumn mn3 CbipbA pPacTUTENIbHOIO MNMPOUCXOXAEeHUA Ha aBTOMaTuU-
3NPOBAHHBLIX TEXHOJTOTMYECKUX JNIMHNAX Ha Oase CTaHOapTHbIX NMakeToB
npuKnagHbIxX nporpaMmm

Bnapgeet: coBpemeHHbIMM MeTOOaMU MOAENMPOBaHUSI U MPOEKTUPOBaHUS,
NO3BONSOLLMX NCCnenoBaTbh U ONTUMU3MPOBATL NapaMeTpbl TEXHOMO-
rMyYeckoro npoLecca NPou3BOACTBA M ynydllaTb Ka4yecTBO MPOAYKTOB
NMUTaHUS U3 PaCTUTENBHOIO Cbipbsi HA @BTOMATU3UPOBAHHbLIX TEXHOIMO-
TMYECKUX TNMHUSX

UA-20nk-4 — MpumeHsieT cneymanu-
3MpoBaHHbIe NPOrPaMMHbIE U UH-

dhopMaLMoHHble NpoaYKTLI ANs pe-
LLIEHMA NpodeccnoHanbHbIX 3aaay

3HaeT: cneuuanuManpoBaHHble NPOrpamMMHble MPOAYKTbl; OCHOBbI WH-
hOpMaLMOHHbIX TEXHONOIUIA; METOAUKY NPOBEAEHUSI NPE3EHTALMNA.

YMeeT: mcnonb3oBaTtb cneunann3npoBaHHblie MporpamMMHble U WUH-
(bOpMaU,VIOHHbIe NpoOAYKTbl ONA NMPOEKTUpPOBaAHUA TEeXHOJITOrm4eCcKnx
npoueccosB npon3soacTtea npoaykumn pasiimyHoro HasHaveHusa

BnageeT: HaBblkamMy aHanu3a TEXHOMNOTMMYecKUx MpPOLECCOB MPOU3-
BOACTBA NPOAYKUMM Pa3NMYHOIO Ha3Ha4YeHUsi C MPUMEHEHMEM Cneun-
anM3npoBaHHbIX NMPOrpamMMHbIX NMPOAYKTOB.

2 I'IacnopT OLUEeHO4YHbIX MaTepuanoB no gucuuniunHe

Ne Pasgensl MHpekc KoH- OueHoyHbIe cpeacTBa TexHoNornst oLueHKM
n/n OUCLMNINHDBI TPONVpyemon HanmeHoBaHue NeNe 3agaHui (cnocob koHTponst)
KOMMETEHLIMN
(unu ee yactun)
1 O6uwue ceepeHms OriK-4 BaHk TecToBbIX 3aOaHUM 1-2,6-7,11-12, 16-17 BrianouHoe unu komnbiorepHoe
0 MoZenupoBaHnn TecTnpoBaHune
TEXHOMOMMYECKNX ”a?gggggg'*gsaﬂag‘)”b'
npoeccos (BOI'IpOCb'IqK 3awmre 26-29 CobecenioBaHue ¢ npenogasartenem
nabopatopHbix paboT)
Bapnaya (pacyeTbl Anst
11a6oparopHeix pabor, 110 [MpoBepka npenogaBatenem
pacueTbl B cpefie Matema-
Tn4eckux naketos OBM)
(B%ﬁgggiﬁ? 2:3 2Tey) 116-117 CobecenioBaHue ¢ npenogasartenem
2 OueHka 4ncnosbIx Or1K-4 BaHk TecToBbIX 3agaHui 2-4, 8,9, 13, 18, 21-22 BriaroqHOe unk KomMbloTepHOS
TECTMPOBaHWE




XapaKTepucTuK
TEXHOMNOIMYECKUX
npoueccos. Me-
TOoAbl 06paboTKM
aKCnepuMmeHTarnb-
HbIX JaHHbIX

JTabopaTopHble paboTbl
(cobecenoBaHue)
(Bonpocsl k 3awuTe
nabopartopHbix paboT)

30-37

CobecenoBaHue C npenogasarenem

3agava (pacyeTbl Ans
nabopaTopHbIx pabor,
pacyeTbl B cpeae Matema-
Tn4ecknx naketos OBM)

111

MpoBepka npenogaeatenem

CobecepnoBaHve
(Bonpochl K 3a4eTy)

118-120

CobecenoBaHue C npernogasatenem

lpumeterme kpu- OrIK-4 BaHK TeCTOBbIX 3aaHHii 4-5,13-14, 17-18, 23 BNIHOHOS M KOMMbIOTEPHOS
Tepues cornacus TecTvpoBaHue
Mpw aHanuae Tex- JTabopaTopHble paboTbl
(cobecepoBaHue)
HOOrNYeCcKnx (Bompoch! K saLmTe 38-60 CobecenoBaHwe ¢ npenoaasaTtenem
npoteccos nabopaTtopHbix paboT)
3agava (pacyeTbl Ans
p ajzngp?;%g:zé EAZ?:L’B_ 112 [poBepka npenogasaTenem
Tn4eckux naketos OBM)
(B%ggggiﬂ? 22:' ;Ify) 121-122 CobecenoBaHve ¢ npenoaasaTtenem
Cratucrnyeckue OrnK-4 BaHk TecToBbIX 3agaHui 5, 8-9, 14-15, 19-22 BriaroyHoe unu kommblotepHoe
MoJenn Ha OCHo- TecTnposaHue
BE NacCUBHOMO JlabopaTopHble paboTbl
(cobecenoBaHue)
QKCNepuMeHTa. (BOMpoCh K 3aLuTe 61-66 CobecenoBaHue ¢ npernogasatenem
KoppensumoH- nabopatopHbix paboT)
HbI, PErpeccuoH- 3apava (pacyeTbl Ans
HbI aHann3 Kop- nabopartopHbIx pabor,
PENALMOHHEIN 1 p?f:%?é;;gi‘iie“ﬁ;e' 113 Mpoeepka npenogaeatenem
PEerpeccuoHHbIi
ahanus 3BM, paspaboTka ma-
TemaTU4ecknx mogenen)
(B%ggggiﬁ? 2:3 ;'fy) 123-124 CobecenoBaHue c npenogasarenem
Cratuctnueckme Or1K-4 BaHK TECTOBbIX 3aaHMIA 3.5 12-14, 16-18, 23-24 BnaHo4Hoe nnmn KomnbloTepHOE
MoJenn Ha OCHo- TecTnposaHue
BE aKTUBHOTO 3KC- na?ggg;gepggfaﬁagg’“'
nepumeHTa. Nna- (BOMPOCHI K 3aLuuTe 67-94 CobecenosaHue ¢ npernoaasartenem
HUpOBaHWe aKc- nabopatopHbix paboT)
nepumMmeHTa 3apava (pacyeTbl Ans
nabopartopHbIx pabor,
p?ﬂ?&:‘::&gi‘iﬁé\ﬁ;& 114 [MpoBepka npenogasaTenem
OBM, paspaboTka ma-
TemaTu4ecknx mogenen)
(B%ggggiﬁf 22:' ;'fy) 125-132 CobecenoBaHue c npenogasarenem
SKenepumeH- OnK-4 BaHk TecToBbIX 3agaHuin 2-4,11-13, 14-18, 25 BrIaHoUHOE Ui KOMMbIOTEpHOS
TarnbHo- TECTUpPOBaHWe
cTaTucTMyeckne na?gggégepﬁg':aﬁﬁg?m
MeTodbl ONTUMMU- (BOMPOCHI K 3aLuuTe 95-108 CobecenoBaHue C npenogasarenem
3auumm TexHono- nabopatopHbix paboT)
rM4ecKkux npo- 3apava (pacyeTbl Ans
Leccos p aﬁngp?;?:z:zz 52?2:/"3_ 115 MpoBepka npenogaBsatenem
Tn4eckux naketos OBM)
(B%ﬁgggiﬁ? 2:3 ;'fy) 133-135 CobecenoBaHue c npenogasarenem
Mpumeterne OriK-4 BaHk TecToBbIX 3agaHUi 1-4,7-10, 12-15, 16-21 BrianouHoe unu komnblorepHoe
CTaHAApPTHbIX TecTupoBaHue

nakeToB Npu-
KnagHbIX Npo-
rpaMm

JTabopaTopHble paboTbl
(cobecenoBaHue)
(Bonpocsl k 3awuTe
nabopatopHbix paboT)

61, 109

CobecenioBaHue ¢ npenogasarenem

Bapaya (pacyeTtbl Anst
nabopaTtopHbIX paboT,
pacuyeTbl B cpeae Matema-
Tn4eckux naketos OBM)

110-115

Mposepka npenogaearenem

CobecenoBaHue
(Bonpochl K 3a4eTy)

136-137

CobecenioBaHue ¢ npenogasartenem




3. OueHo4YHble MaTepuanbl ANA NPOMEXYTOYHOM aTTecTauum

TunoBble KOHTPOJbHbIE 3aAaHUA UITU UHbIe MaTepuanbl, Heo6XxoAMMbIe ANl OLEHKU
3HaHWKW, YMEHUW, HAaBbIKOB U (UNK) onbiTa AEeATEeNIbHOCTU, XapaKTepM3yHLKUX 3Tanbl
chopMupoBaHMA KOMNEeTEHLUN B NpoLecce 0OCBOEHMUA 0bpa3oBaTeNlbHOW NporpamMmbl

ATTecTaumna obyvatowleroca no AuMCUMNMHE MNPOBOAUTCA B (hOpME TECTMPOBaHUA WU
npegycMaTpmBaeT BO3MOXHOCTb nocreaytollero cobecenosaHms (3adeTa).

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

- 9 KOHTPOSIbHbIX 3alaHNUN Ha NPOBEPKY 3HAHUN,

- 9 KOHTPOSIbHBIX 3ajaHNN Ha NPOBEPKY YMEHWUM;

- 2 KOHTPOJIbHbIX 3alaHUN Ha NPOBEPKY HABbLIKOB.

3.1 TecTbl (TecTOBbIE 3aaHNA)

Orl1K-4 — CnocobeH mcnonb3oBaTtb METOAbI mMogernimpoBaHua npoaykTtoBs nATaHUA U3 pac-
TUTEJIbHOIO CbipbA U MPOEKTUPOBaAHNA TEXHOJTIOIMYECKUX MPOoLLeCCOoB NMpon3BoacTBa NnpoaykKumnn
pPa3sIn4HOro Ha3Ha4yeHuA.

Ne
;2'_ TecToBOE 3agaHve C BapuaHTaMu OTBETOB M NMpaBuITbHbIMU OTBETaMM
HUA
A (BbIOOp 0gHOro NpaBuIILHOro OTBETA)
BbibopoyHoe cpenHee kBagpaTudHoe 3HadveHuwe paBHO 20. CpegHee apudmeTnyeckoe 3HayeHue Cco-
ctasnseT 100. Yemy paBeH koadpduumneHT Bapnaumm?
1 1. 0,2
' 2. 20
3. 2000
4. 5
BeibopouHasi gucnepcusi pasHa 25. CpegHee apudmeTnyeckoe 3HaveHue coctaensieT 100. Yemy paBeH
KOahpULMEHT Bapmaumnn?
2 1. 5
' 2. 0,25
3. 25
4. 4

JTioboe cooTHOLLEHNE, YyCTaHABMMBAOLLEE CBA3b MEXAY BO3MOXHbBIMW 3HAYEHUAMWN CNy4YarHON BENUY K-
Hbl 1 COOTBETCTBYIOLLMMU UM BEPOSATHOCTU Ha3blBAETCA
3. 1. 3aKoH pacnpegeneHusi cliy4aMHoOMN BeJINYUHbI
2. BEpOSITHOCTb pacrnpeaeneHns Benuinm
3. BEPOSITHOCTHbLIN pag
CooTHoLleHne

1 n
=X
ni=
4., roe xi - i-e HabnogaeMmoe 3Ha4YeHMe HEKOTOPOro MokasaTtens, N - KONIMYECTBO M3MEPEHUN, NpeaHasHa-
YeHo Ans onpegeneHus:
1. BbIGOpPO4YHOro cpegHero
2. BbIBOpOYHONM Aucnepcuu
3. BbIOOpPOYHOW KOBapuaunm
CooTHolleHne

EZ":(Xi —x)?»rAe Xi - i-e Habnogaemoe 3HaveHMe HEKOTOPOro rnokasarens, x }ixi , N - Konu-
Nz niz
5. 4YeCTBO M3MEpPEHWI, NpegHa3HavYeHo aAng onpeaeneHuns:
1. BbIOOpPOYHOro cpeaHero
2. BblOboOpo4YHOW gucnepcumn
3. ucnpaBneHHoW BbIGOPOYHON ancnepcun
4. BbIOOPOYHOM KOBapuaLmm
B (BbIGOP HECKONBbKUX NPaBUNbHbIX OTBETOB)
6. | Mepeuncnute Lienu MoaenMpoBaHus:




- uccrnegoBaHue opurmHana

- aHanus3

- CUHTE3

- onTnmMmusauunsa

- o6pa60TKa JKCNepumMeHTalibHbIX aHHbIX

Ha napameTqueCKoPl CXemMe TexXHOJ10rm4eckoro npouecca BblaendroT cneaywuwme CbaKTOprZ

- ynpasnsoLwme
- BO3myLiaowme
7. - ynpaensiemMmblie
- ONTUMU3MPYEMBIE
- Hen3BeCTHbIe
- Habnogaemble
MpenBaputensHas obpaboTka skcnepMMeHTarnbHbIX AaHHbIX BKOYAET:
- OTCEeB rpybbIx norpeLwHocTen
8. - onpegeneHne JOBEPUTENBHOIO MHTEpBana
- NpoBepKa COOTBETCTBMUA pe3ynbTaToB U3MEPEHUS 3aKOHY HOpMarnbHOro pacnpeneneHus
- MOCTPOEHUE IMMNMPUYECKUX 3aBUCUMOCTEW
[ns npoBepkn COOTBETCTBUA pe3ynbTaTOB U3MEPEHUSA 3aKOHY HOPManbHOro pacnpegeneHusi onpege-
NAKT cnegyoLme napameTpbl AMNNPUYECKOrO pacnpeaeneHust:
9 - acummeTpuA
- 3KCTpEMYM
- aKcuecc
- pasmax
[MocTpoeHne anpuopHON rMCTOrpaMMbl PAHIOB NO3BONSAET:
10, | ~HarnsAHO NpeacTaBUTL pesynbTaThl IKCNEPTHOro onpoca
" | - BblI@ENUTL rpynny Hanbonee 3HauYMbIX PAKTOPOB
- pasgenuTb pakTopbl Ha rPyNMbl MO CTENEHU 3HAYUMOCTH
B (3apaHue Ha cooTBeTCTBME)
YcTaHOBUTE COOTBETCTBME MEXAY TEPMUHAMU 1 ONpeaeneHUsMu:
1. YnpaBnsemble napameTpbl TEXHONOMMYECKOro npowecca
11 2. Habniogaemble napameTpbl TEXHONOMMYECKOro npouecca
" | A. (2) XapakTepun3yloT KONMYECTBO M COCTOsIHUE nonyabpmkaTos, YyCNoBUSA NPOTEKAHWS MPOLECCOB.
B. (1) OnpegenstoT kputepun 3APEKTUBHOCTU, pes3ynbTaT (MYHKUMOHMPOBAHMA Mnpouecca, Lenb ero
NpoBeAEHMUS.
YCTaHOBUTE COOTBETCTBUE MEXAY pPeLlaeMbIiMiU 3agav4amMm U UCMONb3YEMbIMU CTaTUCTUYECKUMW KPUTE-
pUSAMM:
1. OTCeB rpybbIX MOrpeLIHOCTEN
12. | 2. lpoBepka rMnoTesbl HOPMarnbHOro pacnpeaeneHns
A. (2) NpuMeHsaTCA NnokasaTenu acCMMMETPUN N AKcLecca.
B. (1) NpumeHsaeTca kputepun CTblogeHTa
YcTaHOBUTE COOTBETCTBUE MEXAY peLlaeMbiMi 3agadamMm U UCMONb3yeMbIMU CTaTUCTUYECKUMW KpUTE-
pUsSMU:
13 1. OueHKa 3Ha4YMMOoCTM Ko3dhbULIMEHTA KOHKOPAALNN.
" | 2. deneHune hakTopoB Ha rpynmbl MO CTENEHW BINSHUA HA TEXHOIOMMYECKMIA NPOLLECC
A. (1) Kputepun JluHka — Yonneca
B. (2) Kputepun duwepa unm NupcoHa
YCcTaHOBUTE COOTBETCTBME MEXAY METOAaMM aHanM3a u TUNoM peluaemMbix 3agad
1. KoppenaunoHHbii aHanua
2. PerpeccuoHHbI aHanus
3. [lncnepcroHHbIN aHanua
14. | A. (2) 3apgaum, cBsizaHHbIE C YCTAHOBIIEHWEM aHANUTUYECKUX 3aBUCUMOCTEWN MeXOY NEPEMEHHbIM Y U
OLHUM UMW HECKOMNBbKMMY NEPEMEHHBIMM X1, X2, ..., Xi, ..., Xk, KOTOPbIE€ HOCAT KONMYECTBEHHbBIN XapakTep.
B. (3) 3agayuun, B KOTOPbIX NEPEMEHHBIE X1, X2, ..., Xi, ..., Xk UMEIOT Ka4eCTBEHHbIA XapakTep, a uccneny-
eTCH 1 yCTaHaBMBaETCs CTEMEHb WX BMUSHWSA Ha NEPEMEHHOE Y.
B. (1) 3agaym nccnegoBaHus HanmMuMa B3aUMOCBA3EN MEXAY OTAENbHBIMU rpynnaMy NEPEMEHHbIX.
YcTaHOBUTE COOTBETCTBME MeXAYy MeTodamu MiaHMPOBaHWsS 3KCMEPUMEHTA U NOPSAKOM MOMyvyaembIX
YPaBHEHU perpeccuu:
15 1. MNMonHbI hakTopbIN 3KCNEPUMEHT

2. LeHTpanbHOE0 KOMNO3MLUMOHHOE poTaTabernbHoe nNnaHnpoBaHe
A. (1) YpaBHeHue nepBoro nopsgka

Y =by +b X +0, X, 4. 4B, X+, Xy X 4+ B X1 X,




B. (2) YpaBHeHne BTOpOro nopsigka
y =by +by Xy +b, X, 440, X 4B, X X, b, Xy X 0 X 40, X2+ + by X2,

I (3apaHue — oTKpbITaa dpopma)

16.

- 9TO cnocob M3yvyeHus 0OBHLEKTOB, NPU KOTOPOM BMECTO opurnHana (peanbHoro obbekTa)
3KCMEPMMEHT NPOBOAST Ha ero Moaenu, a pe3ynbTaTbl KONMYECTBEHHO PACMPOCTPAHAIOT HA OpUrMHarn.
(OTBET: mogenupoBaHue)

17.

[na onpegeneHus Bcex hakTOpPOB, BAUSIOLUX HA TEXHOMNOMMYECKUIN MPOLIECC U XapaKTepU3YoLLMX ero
PYHKLMOHUPOBAHME, COCTaBNSAIOT. ...........
(OTBET: napameTpuyecKyr cxeMy usy4yaemMoro npotwecca)

18.

- NoKa3aTenb, XapakTepu3ytoLLMi CTENEHb COrMacoBaHHOCTU MHEHUIN SKCNEPTOB.
(OTBET: koachcpmumeHTa KOHKOpAALUM)

19.

3agaya metoga HauMeHbLUMX KBaapaToB COCTOUT B TOM, YTOObI, 3HAs NOSIOXKEHWE TOYEK Ha MMAOCKOCTH,
TaK MPOBECTM NMHUIO perpeccumn, 4Tobbl Cymma KBagpaToB OTKIOHEHWUI 3KCMEePUMEHTAasbHbIX 3HAYEHWI
OT pacyeTHbIX BOOMb Ocu y bbina

(OTBET: MuHumanbHoM)

20.

Yncno cTpok B MatpuLe nrnaHMpoBaHWs NOSIHOTO hakTOPHOrO SKCMEPUMEHTa PaBHO KONUYECTBY
(OTBET: onbiTOB)

[ (3agaHue Ha yKkasaHue npaBuUIIbHOW NocnegoBaTeNibHOCTH)

21.

Pacnonoxwute atansl MOAENUPOBaHKSA B NPaBUSIbHON NOCNEe40BaTENbHOCTHU:
(1) - nocTtaHoBKa 3agayun

(3) - TecTMpoBaHue mogenu

(4) - skcnepumeHT

(2) - paspaboTka moagenu

(5) - aHanu3 pe3ynbLTaToB

22.

Pacnonoxute aTanbl npeaBapuTenbHon ob6paboTkM aKCMepUMEHTanbHbIX AaHHbIX B MPaBUITbHON NO-
CnegoBaTenbHOCTU:

(1) - oTceB rpybbix norpeLLHocTeN

(2) - pacueT xapaKkTepucT1K 3MNMPUYECKOro pacnpegeneHus

(3) - npoBepka rMNOTE3bl HOPMANbHOIO pacnpeneneHns

23.

Pacnonoxute B NpaBunbHOM NocneaoBaTenbHOCTM aTanbl anpMOPHOro paHXUpoBaHMs hakTOpOoB.:
(2) - akcnepTHbIN onpoc

(1) - cocTaBneHune cnucka hakTopos

(3) - parxmpoBaHue hakTopoB

(5) - pacueT KoadhpuMLMEHTA KOHKOPAALINN

(4) - cocTaBneHne MaTpuLbl paHroB

(7) - nocTpoeHne anpmuopHOM MCTOrpaMmbl PaHroB

(6) - onpeneneHne s3Ha4YMMOCTH KO3IhPULMEHTA KOHKOpAALUN

(8) - aHanu3 ogHopoAHOCTU rpynn hakTOpPOB Npy NOMOLK KpuTepus JInHka-Yonneca

24,

Pacnonoxute B npaBubHOM nocregoBaTenbHOCTU dTanbl 06paboTkm pe3ynbTaTtoB NOMHOro hakTopHO-
ro aKcnepvMeHTa:

(3) - npoBepka 3Ha4YMMOCTN KO3 PMLNEHTOB ypaBHEHUSA perpeccum

(1) - npoBepka BOCNPOM3BOAMMOCTU OMbITOB

(5) - npoBepKka agekBaTHOCTM YpaBHEHWS perpeccum

(4) - nHTepnpeTaunsa ypaBHeHNs perpeccuu

(2) - pacyeT k0adh(pMUMEHTOB YpaBHEHUSA perpeccum

25.

Pacnonoxute B NpaBuibHOM NOCNeA0BaTENbHOCTY 3Tanbl ONTUMU3aLMM CUMMIIEKC METOAOM:

(3) - BbIUMCIIEHNE OLEHOK Pa3noXeHU BEKTOPOB Mo 6a3ncy ONopHOro pelueHns 1 3anonHeHne Tabnuupl
CMMMMEKCHOro MeToAa

(2) - noMck HayanbHOro OMNOPHOro peLleHns ¢ "eAMHUYHbLIM 6asmcom"

(4) - aHanu3 pe3ynLTaTos

(1) - npvBeaeHVe ypaBHEHNS perpeccmmn K KaHOHMYeCcKoMy Buay




3.2 CobecenoBaHue (3awmTa OTYETOB NO NabopaTopHbIM paboTam)

Orl1K-4 — CnocobGeH ncnonb3oBaTtb MeToAbl mMogernimpoBaHua npoaykTtoB nUTaHMA U3 pac-
TUTEJIbHOIO CbipbA U MPOEKTUPOBAHNA TEXHOJIOTMYECKNX MPOoLieCCoB NMpon3BoacTBa npoaykKumm
pPa3/IN4HOro Ha3Ha4yeHuA.

Homep TekcT BOMpoca
Bonpoca

26. YT0 xapakTepusyeTt napameTpunyeckas cxema?

27. Kak knaccudpmumnpyoT napaMeTpbl N0 HanpaBAeHHOCTN AENCTBUA Ha TEXHONOIMYECKUI npouecc?

28. Kakune cakTopbl OTHOCAT K ynpaBnsoLWmMM napaMmeTpam?

29. YT0 NpeacTaBnsaoT cobon ynpaensemMble napameTpbl?

30. B yem 3akntovaeTcs npegBapuTensHas 0bpaboTka aKCNepuMeHTanbHbIX JaHHbIX?

31. YT0 Takoe rpybble norpelHocTv namepeHn? Kak n no4eMy oHu nosiBnsTca?

32. YT0 OTpaaeT 3aKkOH HOPMaJIbHOIO pacnpeaeneHnsa?

33. YTO XxapaKkTepuaylT nokasaTeny acummMeTpmm 1 akcuecca?

34. Kak npoBogsiT oTceB rpybbix NOrpeLiHOCTEN € Ucnonb3oBaHneM kputepusa CTblogeHTa?

35. YT0 NoKa3bIBaKT AOBEPUTENIbHAA BEPOATHOCTb Y YPOBEHb 3HAYMMOCTU?

36. Kak paccynTtatb BenvyvHy JOBEPUTENBHOIO MHTEPBaNa A58 Cny4YaniHoOW BENNYUHBI?

37. Kak usmeHuTCs BenuymMHa JOBEPUTENBHOIO MHTEpBana npu yBeM4YeHun JOBEPUTENBHON BEPOATHOCTU?

38. Yto nokasbiBaeT KoadpnumneHT koHkopaaumm? Kak ero onpegenurb?

39. YTO0 XapakTepusyeT ructorpaMmmMa paHros? Kak npoBogutcs ee nocTpoeHne?

40. B yem 3akno4aeTcs CyLIHOCTb 3KCNEPTHOMO OLEHNBAHNA?

41, Yrto xapaktepuayeT kputepui NupcoHa?

42. B yem 3akntovaetcs 06paboTka pe3ynbTaToB IKCNEPTHOrO OLEHMBAHMA?

43. Yto nokasbiBaeT koaddpuumeHT JInHka - Yonneca? Kak ero onpegenvrb?

44. Kak oueHUTb pasnuyne mMexay CpegHUMU paHrammn oakTopoB, BKITKOYEHHbIX B OAHY rpynny?

45. Kakum ycrnoBmsam OOSKHbI yOOBNETBOPATh pe3yrnbTaTbl HAbNoAeHUI Cry4YariHOW BENUYMHBLI NS npoBe-
AEHUSA ANCNEPCUOHHOIO aHanmnsa?

46. Kak cbopmumpyeTcst maTpuua HabnogeHun ans nposeeHust ogHOGaKTOPHOro AMCNEPCMOHHOTO aHanusa?

47. B yem 3akntovaeTca ocHoBHasi nges 0gHOMaKTOPHOro ANCNEPCMOHHOIO aHanmsa?

48. Kakum 06pa3om ycTaHaBNMBatoT CTENEHb BNNSHUA KOHTPONMPYEMOro hakTopa Ha u3y4aembli npouecc?

49. Kakoro Tvna npakruyeckne 3agaym obbl4HO peLlaoT METOAOM 0OHO(aKTOPHOIO ANCNEPCUOHHOIO aHanmaa?

50. BnuseT nu nsameHeHne ananasoHa BapbMpoBaHWUS M3ydaemoro aktopa Ha pesynbTaTbl OAHOMAKTOPHOIO
ANCnepcUMoHHOro aHanusa?

51. M3 kaknMx coCcTaBnALLMX CKNagbIBAeTCA OLEeHKa «obLen» aucnepcum cny4yamHon BENUYMHbI?

52. Kakon ctaTUCTUYeCcKUin KpUTepun UCNoNb3YT AN OLEHKN BNNSHUSA hakTOPOB Ha U3y4aeMblil TEXHOMNOru-
Yyeckui npouecc?

53. Kak chopmumpyeTcsa matpuua HabnogeHun ansa npoBegeHns MHOrogakTopHOro AMCNEePCMOHHOIo aHanusa?

54. Ha kakve coctaBnsiollmne packnagbiBaetcs oueHka «oblien aucnepcum» B AByXEaKTOPHOM AMcrnepcu-
OHHOM aHanuse?

55. Kaknm 06pa3omMm npom3BogAaT OLEHMBAHWE CYLLECTBEHHOCTU BMAUSIHUSA (DAKTOPOB WM3MEHYMBOCTU U UX
B3aMMOJENCTBUS B MHOTO(akTOpHOM ANCNEPCUOHHOM aHanmnse?

56. Kak B oByxdpakTopHOM AMCMEPCUOHHOM aHanuse hopMUPYHOTCH OLEHKU ANCMEPCUn paccenBaHni: «o6-
LLIEro», «BHYTPU CEPUNY, «MEXAOY CTPOKAMUY, «MeXAY CTonbuammy, «<Mexay cepuammy?

57. B yem 3aknoyaeTcst OCHOBHas ngest MeToga ANCNepCcmMoHHOro aHanunsa?

58. Bnuset nu nsMeHeHue Anana3oHOB BapbuMpOBaHWUS M3ydaeMblX (PakTopoB Ha pesynbTaTbl MHOrodak-
TOPHOIO AUCNEPCUOHHOIO aHanmsa?

59. M3 KaKMx COCTaBNALMX CKNagblBaeTCs OLEeHKa «obLen» aucnepcum criydanHom BeNMYmnHbI?

60. Kakoln ctaTUCTU4eCKUIn KpUTEPUIN UCMOMBb3YIOT ANA OLEHKN BIUAHUSA PakTOPOB Ha U3yYaeMbll TEXHOMO-
rmyeckumn npouecc?

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

62. Kak ycTaHaBnvBalT afeKBaTHOCTb YpaBHEHUs perpeccun?

63. B yem 3aknyaeTcs CyWHOCTb MeTOAa HauMEHbLLMX KBaapaToB?

64. Y10 nokasbiBaeT KO3 PUUNEHT NAPHON KOPPENSALMM U KaK OH paccynTbiBaeTca?

65. YTto nokasbiBaeT ocTaTtovHasa AUCNepCcus U Kak ee BblYUCTIAOT?

66. YTo NokasbiBalT KOIMDULMEHTHI, BXOASLLME B YpaBHEHWE perpeccum NMHenHoro Bmaa?

67. YTo Takoe OCHOBHOW YpOBEHb 1 MHTEpBan BapbupoBaHus aktopa?

68. Kak npoBoasT 9KCNepMMEHT COrnacHoO MaTpuLe NraHupoBaHus?

69. Kak npoBepunTb BOCNPON3BOANMOCTL OnbiTOB nNpu MNP3?




70. Kak yCcTaHOBUTb 3HAYMMOCTb KO3(P(PULIMEHTOB YpaBHEHUSA perpeccun?

71. Kak ycTaHOBUTbL aeKBaTHOCTb YpaBHEHUsI perpeccum?

72. C Kakow Lenbio 1 Kak NpoBOAAT paHOOoMMU3aLMIO OMNbITOB?

73. Kak BbluMCNSOT KOSPULIMEHTBI YpaBHEHMS perpeccumn?

74. Kak BbINOMHAKT NOCTPOEHME MaTpULbl NIaHNMPOBaHus Tuna 2"?

75. YTto NokasbiBalT KOAMPULMEHTBI, BXOASALLME B YypaBHEHME perpeccumn?

76. Kak ocyllecTB/Tb Nepexoq OT KOAMPOBAHHbIX NePEMEHHbIX K HATyparbHbIM?

77. Kakvm 06pa3om BbINOMNHSAETCH rpadmyeckoe NOCTPOEHWE NIMHUIA PABHOMO YPOBHSA?

78. Kak npefcTaBuThb ypaBHEHWE perpeccun B HaTypanbHou doopme?

79. Kak onpegenutb konvyecTtso onbiToB npu LIKPI?

80. Yto Takoe “3Be34HOE” Nneyvo, Kak ero onpegennTtb?

81. Kak npoBoagmMTCA 9KCNEPUMEHT COrnacHo MaTpuubl nnadmposaHus npw LIKPI?

82. Kak ycTaHOBUTb 3HAYNMMOCTb KO3(PPULMEHTOB YpaBHEHNS perpeccum?

83. Kak onpefenuTtb agekBaTHOCTb YpaBHEHUs perpeccun?

84. Kak paccuntaTb K03(hdDULNEHTbI YpaBHEHUS perpeccum?

85. Kak ctpountcs matpuua nnaHuposanus npu LIKPIM?

86. C kakown uenbto 1 korga npuberatot K LIKPI?

87. Kakune Buabl noBepxHocTen oTknmka Bbl 3HaeTe?

88. Kak paccymtatb KO3(dULMEHTbI KAHOHUYECKON PopMbI?

89. Kak no ypaBHeHUWO perpeccumn, 3anMcaHHOMY B KQHOHWYECKOW dhopMe, OnpeaenuTb B, MOBEPXHOCTY OTKINMKA?

90. Y70 Takoe NoBepPXHOCTb OTKNMKa? Kak rpacduyeckun ee MoOXHO NpeactaButb?

91. B 4yem 3akntoyaeTcsi NpyBeAeHME YpaBHEHMS Perpeccur BTOpOoro nopsaka K KaHoHWYeckon dopme?

92. Kak paccuvTaTb yron noBopoTa HOBbIX KOOPAMHATHBLIX OCEM OTHOCUTESNIBHO CTapbIX MpY KAHOHWYECKOM npe-
obpasoBaHnUn?

93. Kak ycTaHOBUTb 3aBMCUMOCTb MEXAY KOOPAMHATHLIMM NEPEMEHHBIMU NMPY KAHOHWYECKOM NpeobpasoBaHun?

94. Kakon nogxon ucnonb3yloT npu rpadonyeckom n3obpaxeHun NoBEpPXHOCTEN OTKIMKA Mpu Yucrne dakTo-
poB, OonblUeEM OBYX?

95. YTO sIBNSETCS YCNOBMEM NPEKPALLEHNS OBWXXEHUS NO rpagueHTy?

96. Yto Takoe rpagneHT pyHKLMn?

97. Kak BblMMCNsOT 3Ha4YeHne dhakTopa Ha HOBOM Luare ABWXEHMUS MO rpagueHTy?

98. Kak npoBognTCs «KpyTOE BOCXOXAEHMEY» MO NOBEPXHOCTWN OTKNMKA?

99. B yem 3aknovaeTcs oNnTMMmU3aumns METOA0M «HAUCKOpPENLIEero cnyckay?

100. YTto Takoe cumnnekc?

101. Kak paccynTtatb yCnoBWsi UCXOLHOW CEPUUN OMbITOB?

102. Kakum 06pa3om BbIMUCNUTL YCIOBMS KaXAoro HOBOro onbiTa?

103. B yem 3aknoyaeTcs CyLWHOCTb cuMnnekc-metToga?

104. Kakune orpaHvyeHus HaknagblBaTCa Ha HeonpeaeneHHbIi MHOXUTENb JlarpaHxa?

105. Yto npegcrtaBnsaeT cobor onTummsaumnst MeToaom “puax-aHanmasa’?

106. B yem 3akniovaeTcss 0co6eHHOCTb MeToAa HEONPEAENEHHbIX MHOXUTENEN JlarpaHxa npu peLleHnm
ONTMMM3AUMOHHBIX 33434 C HECKOMbKMMU LeneBbiMu pyHKUNAMMN?

107. YTo oTnNn4aeT MeToA “puax-aHanuaa’ oT MeToAa HeonpeaeneHHblx MHOXUTenen JlarpaHxa?

108. OT yero 3aBMCUT BbIDOP 3HAYEHWUI HeONMpeaeneHHOro MHOXUTENS JlarpaHxa npu Ncnonb3oBaHUK
MeToda “pnok-aHanms’?

109. Kak peanusyetcsa ontummnsaumnsi cumniekc Metogom B cpee Microsoft Excel?

3.3 3apgaum (pacueTbl Ansa nabopaTtopHbIX paboT, pacyeTbl B cpeAe mMatemaTtuye-
ckux naketos IBM)

Orl1K-4 — CnocobeH ncnonb3oBaTb METOAbI MOAENMPOBAHNSA NMPOAYKTOB NUTaHUSA M3 pac-
TUTENbHOTO CbIPbS U NMPOEKTUPOBAHMST TEXHONOIMYECKNUX NPOLECCOB NPON3BOACTBA NPOAYKLNN
pPasnMYyHOro Ha3Ha4YeHwus.

Homep
TekcT 3agaHus
Bornpoca
CocTaBuTb NapamMeTpUYecKyro CXxeMy TEXHOMNOMMYECKOro npoLecca - 3amMec TecTa, ykasas B Hel ynpas-
110 nsiemble, ynpasernsioLwme, BO3MyLLaLWne 1 HabnogaemMble napameTpsl.

OTBET:
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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, ;
- TEMIEPATYPA PEUENTYPHEIX KOMIIOHEHTOE [, |
- TeMIeparypa TecIa I
- 4acToTa BpallleHHd MeCHIBHOIO OpraHa M ;
- 3[eKTpHYeCcKOe COMPOTHRIeHHe TecTa R
- yIenbHasd HHTEHCHBHOCTB 3aMeca [
- 3IEeKTpHYecKas [IPOBOIHMOCTE TecTa
- “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 nabopaTtopHbIx ycnosusx usydanu npouecc Bubpoao3vpoBaHus caxapa-necka. B xoge akcne-
pYMEeHTa MeTOAOM KOHTPOJbHbIX B3BELUMBAHUIA OMnpedensnu npov3BoauTENbHOCTbL BMOpogo3aTopa.
KonunyectBo mamepeHuii (06bem BbIOOPKM) . SKCMEpUMEHTarnbHblE 3HAYEHWS MPOU3BOAUTENBHOCTH
BMOpoao3aTopa Nno caxapy-necky npu vyactorte konebanun snbponotka 30 Ny npeacraBneHsl B Tabn. 1.
PaccymTtaTb OTKIOHEHWE KaXKAoro M3MEepeHUsl OT CpegHero 3HayeHus 1 3anonHuTb 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
Ortser: 1lo popmyne (X = —in ) BEIUHKCIISIEM cpeaHee apudmernyeckoe 3HadeHne X =248. [lo dop-
i=1

myne (d; =X, —X ) HaxoAUM OTKJIOHCHHE KaXKIOr0 M3MEPEHHs OT CPEIHEro 3HA4YCHHs W 3aroHIeM
Tabmmiy 1.

B nabopaTopHbIX yCroBmnax nsydanu npouecc BMOpoao3MpoBaHMsa caxapa-necka. B xoge akcnepumeHTa
METOAOM KOHTPOMbHbIX B3BELWMBaHWIA Oonpeaensny nponsBoanTenbHOCTbL BUbpogosartopa. Konnuectso
namepeHui (06beM BbIBOPKKM) . JKCNEepMMEHTarnbHble 3HaYeHWs NPOn3BOANTENBLHOCTM BUBbpogo3aTopa
no caxapy-necky npu 4actote konebanun BmbponoTtka 30 'y npeacrtaBneHbl B Tabn. 1. PaccuuTatb
cpegHekBagpaTUYHOE OTKIMOHEHME U KO3 ULMEHT Baprauun.

Tabnuua 1(Pe3ynbTaThl 3KCNEPMMEHTA 1 pac4eToB)

" OTKJIOHEHHE KaX- Kpapar

- IIpousBoauTeNnsHOCTH JIOTO U3MEPEHUS OTKIIOHCHIS

usmepe- )
BuOpozmo3aTopa X, , r/c OT CpPENIHEro 3Ha 2
HiA gerns d, (% =)
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:

Breruncnsiem cpemnee apudmerndeckoe 3HaueHne X =248. [IpenBaputenbHO paccuuTaB OTKIIO-
HEHHUE KaKJOr0 U3MEPEHHUS OT CPeAHEro 3HadeHus (cM. Ta0j. 1), HAXOIUM JIUCHEPCHUIO CIydaiiHOU Be-
muanaer S% =0,00059. BhrumcisieM BEIGOPOYHOE CpejHEKBagpaTHdHoe oTKioHeHne S = 0,024 . Kood-
(uIMeHT Bapualuy, paccyuTaHHbIHN 1o hopmyne (5), pasen K =097 %.

CrienoBatenbHO, aOCONIOTHAS BEJIMYUHA KBAJPATUYHOW OIIMOKW OIpEJEICHUS] TIPOM3BOANTEIBHOCTH
BuOpomo3aropa cocrapimsier +0,024. Takum 00pazom, UMeeM CpelHee 3HAUCHHE MPOU3BOUTEIILHOCTH
BUOpoo3aropa 2,48 1/c, cpennekpaaparnaHoe otkiaoHenne + 0,024 , koaddurment sapuarpu 0,97 %.

[To >T¥M KaHHBIM HAa OCHOBAaHUH IMPABHJI CTATUCTHKH MOXKHO CKa3aTh, 4yTo B 2/3 cimyuasx (68 %)
3HAYEHUs] NMPOM3BOIUTEIHHOCTH BHOPOA03aTOpa BapbHpytoTcs B mpenenax 2,45+250 %, a B 95 %
ciydaeB — B ripenernax 2,43+2,52 %.

Bemmonmauth 00pabOTKy SKCHEPUMEHTANBHBIX JITAHHBIX, MPOBEPHUB BOCIPO3BOJUMOCTH OIIBITOB,
BBIYHCIIMB KOA(PPHUIMEHTHl YPABHEHUSI PEIPECCHH, MPOBEPUB UX 3HAYMMOCTbh. JIJIs MOCTpOSHMS MaTeMa-
THYECKON MOJIENIH, OTPAXKAIOLIEH 3aBUCMMOCTh 00beMa TecTa B IIPOLIECCE BBINEUKH Y (CM°) OT BJIAKHOCTH

113.

tecta X1 (%) ¥ IPOOIKUTETBHOCTH PACCTOMKH X2 (MHUH), ObLI MPOBEJICH MOMHBIA (PaKTOPHBIA SKCIIEPUMEHT
(tabmn. 1 u 2).

Ta6auna 1 (XapakTepuCTHKH IIAHHPOBAHMSA)
| [TapameTpsl | X1, % | X2, MUH |




OCHOBHOH YpOBEHb 46,5 24,0

WurepBain BappHpOBaHUs 0,5 8,0

BepxHuii ypoBeHb 47,0 32,0

HwxHuit ypoBeHb 46,0 16,0

Ta6auua 2 (Matpuua [1PJI)
on]I;Ta X1 X2 yin Yiz yis Yia 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 94,2 941
OTBET:

[Ipu 00paboTKEe PKCHEPUMEHTAIBHBIX IAHHBIX JUIS KaXJOH CEpUU MapaUIebHBIX OMBITOB IO
(dhopMmyiie ompenensieM CpeAHHE apupMeTHUeCKue 3HauYeHUs (QyHKIUU oTkiauka (Tabdmn. 3). [ns meproii
CepYH TapalIebHBIX OIBITOB

y, = %(63,5 +63,9+ 64,0 + 63,1+ 63,4)=6358,

U1 OCTAJIBHBIX — CPEAHEE 3HAYCHUEC (1)yHKLII/II/I OTKJIMKA BBIYHUCIIICEM aHAJIOTUYHO.
Tabuauna 3 (Pe3yabTaTsl 00padoTKH MAaTPHIbI IJIAHMPOBAHUS)

Ne v 2 P
onbITa X1 X2 X1X2 Yi Sj S, y)

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 AuicTiepcuil I KaXI0H CepHH MapajUIeNbHBIX OIBITOB BBIUHCIAEM MO dopmyre. s
[IEPBOM CEpUH:
SZ= %[(63,5 —6358)° +(63,9—6358)° + (64,0 - 63,58) +

+(631-6358) + (63,4 —63,58)° ]: 013,
Jlajiee BCE BBIYMCIISIEM aHAJIOTMYHO (CM. TaoiI. 3).

OmmOKy KaX10r0 OMbITa ONpeenseM o popmyie (S; =,/ SJ? ).

max S f
——), ONpeeNsieM PacueTHOE

N
2.5
j=1

HT00B!I IPOBEPHTH BOCIIPOU3BOAMMOCTB ONBITOB 110 hopmyste (G, =

3HaueHune kputepusa Koxpena:

0,29

G, = =0,35.
P 013+0,28+0,29+0,13

Tabnuunoe 3HaueHne kputepuss Koxpena npu yposue 3Haunmoctu p = 0,05 u uucne creneHen
cBobonsl f =k —1 =4 pasno G, = 0,6841. CpaBHEeHHE PacYETHOrO U TAOJUYHOTO 3HAYCHUS KPUTEPHUS
Koxpena nokasbeiBaet, 4to yciosue (G, < G;) BHINONHSIETCS, CIIE0BATEIbHO, OIICHKU JUCIIEPCHiT OJJHO-
POJIHBL, @ ONBITHI ABJISAIOTCS BOCIIPOU3BOANMBIMHU.

N
To dopmymne (SZ = iZ:S-Z ) BBIYHCIISIEM OLIEHKY JMCIIEPCHU BOCIIPOM3BOJUMOCTH SKCIIEPUMEH-
y N “ 4 J

J:

Ta:

s =1(o,13+ 0,28+ 0,29+ 0,13)=0,2.
4




Ha ocHoBaHWM pe3yNIbTATOB MONHOTO (haKTOPHOTO IKCIIEPHMEHTA HAXOAUM KOG (GHUIIMEHTHI YpaB-
HEHHS PErPECCUU:

b, = %(59,84 +73,46 + 91,44 + 90,54) = 78,82,
b, = %(— 59,84 + 73,46 — 91,44 + 90,54) = 318;
b, = %(— 59,84 — 73,46 + 91,44 + 90,54) =1217.

114.

BrInmomHUTE MHTEpIIpETAIUI0 YpaBHEHUS perpeccui. C MOMOIIBI0 COOTBETCTBYIOIIMX MpeoOpa3o-
BaHUI TPE/ICTaBUTh YPAaBHCHUE PETPECCHU B HATypalbHOM Buje. JJis u3yuyeHUs] 3aBUCUMOCTH (POpPMO-
YCTOWYHMBOCTH TECTOBOW 3aroTOBKU NPH paccToike Y (YCII. €d.) OT MPOAOIDKUTENBHOCTH X1 (MHH) U
TeMIepaTypsl paccToHKHU Xz (°C) ObLI IPOBEIeH MOMHBIH (AaKTOPHBIN SKCIIEPUMEHT TUMa 22, XapakTepu-
CTHKH KOTOPOTO MpeJcTaBlIeHbl B Tabn. 1. [Ipu nmpoBeneHnN SKCIIepUMEHTa UCTIONB30BAT PAHIOMU3a-
LU0, K&XKJIbIA OTBIT IyOIupoBaiiu 5 pas.

Tabauna 1 (XapakTepucTHKHU IJIAHMPOBAHMS)

ITapametp X1, MHH X2, °C
OCHOBHO# ypOBEeHb 45,0 36,0
WnTtepBan BapsHpOBaHUS 15,0 6,0
BepxHuii ypoBeHb 60,0 42,0
HwxHuit ypoBeHb 30,0 30,0

beina nmpoBeeHa craTucTudeckas o0padoTka pesynbratoB [1DD, KoTopas mokaszaia BOCIPOH3BO-
JMMOCTB OTIBITOB M TO3BOJTHIIA TOCTPOUTh YPAaBHEHUE PErPECCHH TMEPBOTO MOPSIKA, aJCKBATHO OMUCHI-
BalOIee SKCIIEPUMEHTAIBHBIC JTAHHBIC

y =5,06+052X, +0,75X, .

OTBET:

[Mony4yeHHy0 MaTeMaTHYECKYIO MOIEh MOKHO HHTEPIPETHPOBATH CIEIYIOIUM 00pa3oM:

1. ®opMOYyCTOWYMBOCTh TECTOBOM 3aroTOBKHM B IPOIECCE pPacCTOWKH cocTamisier 5,00 yci. e
MIPU IPOJOILKUTENILHOCTH paccToiiku 45,0 MuH u Temriepatype paccroiiku 36,0 °C.

2. Temmeparypa paccroiiku (pakTop X2) oka3siBaeT OoJjbllee BIMSHHE HA (DOPMOYCTOWYHBOCTH
TECTOBO 3arOTOBKH, YeM MPOIODKUTEIBHOCT paccToiku ((akrop Xi).

3. YBenuueHue NpOOKUTEILHOCTH U TEMIIEPAaTypbl PACCTOWKH CHOCOOCTBYIOT pocTy (opMo-
YCTOWYMBOCTH TECTOBOM 3arOTOBKH U HA0OOPOT.

[NpencraBuM NONMyYeHHOE YpaBHEHHE PErpecCHd B HaTypajbHOM BHIE. Jiist aToro, Hcrons3ys ¢op-
Myiy (2), HaTypalibHbIE 3HaYeHHS (PaKTOPOB HA OCHOBHOM YPOBHE M MHTEPBAIIbI BAPEUPOBAHUS 3AITUILICM

X, —45,0 X, —36,0
X, =——; Xy =—"——.
15,0 6,0

HO}ICTaBJ’IHS[ AAHHBIC BBIPAKCHHA B YPABHCHHC PEIrpeCCHUU, MOCJIC HECIOKHBIX npeo6pa30BaHI/Iﬁ
MOJIy4YUM PETPECCHUOHHOC YPABHCHHUC B HATYPAJIbHOM BU/JIC

X, — 45,0 X, —36,0

y =5,06+0,52 +0,75

=-1,0+0,035x, +0,125x,,

KOTOpOE TO3BOJISIET PACCUUTATh 3HaUeHHE (HOPMOYCTOWYHBOCTH TECTOBOHM 3aroTOBKH ITyTEM IIOZCTA-
HOBKH B HETO HaTypaJIbHBIX 3HAYEHUH (DakTOpOB.

115.

Jiist mocTpoeHusi MaTeMaTHYECKONH MOJIENH, OTpaxkarolield 3aBUCUMOCTh 3(D(HEKTHBHOMN BSI3KOCTH
nomajHoi mMaces! Y (ITa-c) ot remneparypsr X, (°C) u MaccoBoii 1onu Biaru X, (%) Npu 3HaUCHUH Tpa-

nuenta ckopoctu y = 5 ¢, 6puto ucnonszoano IIKPIL. B pesynsrare 06padotkn LIKPII, momyumnu
ypaBHEHUE PErPECCHH B KOJAUPOBAHHBIX NIEPEMEHHBIX, KOTOPOE BBITJISIUT CICIYIOIINM 00pa3oM:




y = 475,25-144,03X, —30,19X, +9,25X, X, +47,62X 7 +11,41X 2.
HpI/IBeCTI/I YpaBHCHUC K KAHOHUYCCKOMY BUY.

OTBET:
Huddepenmupys eromo X, u X, , COCTABUM CUCTEMY anrebpandeckux ypaBHeHHH 1o Gopme:

% =-144,03+9,25X, + 95,24 X, =0;

1
oY

2

=-30,19+9,25X, + 22,82X,, =0.

Pemas s1y cucremy orHocuTenbHO X; M X, , BBIYMCIUM KOOPJHMHATHI LIEHTPA MOBEPXHOCTH:
X =144 n X,  =0,73.

[Noncrapnss HaliieHHBIE 3HAYEHUS B UCXOJIHOE YpaBHEHUE, paCCUNTACM 3HAUCHHE (YHKIMH OTKIIHKA B
uenrpe nosepxuoctu Y, = 360,36 .

CocTaBUM XapakTepUCTUIECKUE YPAaBHEHUS B BUIE:

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

pelast KOTOpoe, HaXoauM ero kopuu By, =48,2 u B,, =10,83.
YpaBHEHHE perpeccuil B KAHOHMYECKOH opMe IMprMeT BU:

Y =360,36+48,21Z2 +10,83Z2.

3.4 3aver

CobecepnoBaHue (BONpochl K 3a4eTy)

Orl1K-4 — CnocobeH ncnonb3oBaTtb MeETOAbI MOAENMPOBAHNSA NPOLYKTOB NUTaHMUS M3 pac-
TUTENbHOTO CbIpbS U MPOEKTUPOBAHWUS TEXHONOMMYECKNX NPOLECCOB NPON3BOACTBA MPOAYKLUMM
Pa3nMYHOro Ha3Ha4YeHus.

Homep TekcT BOMpoca
Bonpoca
116. OCHOBHbIEe NOHATUS MOAENMPOBaHNS
117. [MapameTpuyeckme cxembl TEXHONOIMYECKUX NPOLECCOB, MPUHLMNbI COCTaBIIEHUS.
118. Pagbl pacnpegeneHmit. HopmanbHbIM 3aKOH pacnpegeneHus
119. CratncTnyeckme xapakTepuUCTUKM CyYanHbIX BEMUYNH
120. MpepBaputensHas 06paboTka aKCnepuMeHTanbHbIX AaHHbIX
121. MeTopf 3KCNepTHbIX OLIEHOK
122. OpHOaKTOPHBIN 1 MHOrOaKTOpHbIA AUCNEPCUMOHHBIN aHanm3
123. KoppensaunoHHbIN 1 perpecCUOHHBLIN aHanus.
124, MeToa HaMMeHbLUMX KBagpaToB, peanusauusa B Microsoft Excel
125. OO0ume cBegeHNst 0 CTaTUCTUHECKOM NTAaHUPOBAHUKN KCNEPUMEHTA
126. [MonHbIN PaKTOPHbLIA SKCMNEPUMEHT
127. [MpoBepka 3Ha4YMMOCTN KOS(PMLMEHTOB YpaBHEHNS perpeccum
128. [MpoBepka afeKkBaTHOCTM NPWU HAaNM4YMu U OTCYTCTBUM NapanmenbHbIX ONbITOB
129. VHTepnpeTaumsa Mmogenu, norny4eHHoOM Nno pesynbtaTamM NorHoro hakTopHOro aKcnepumeHTa
130. [pOBHbIN PaKTOPHbIV SKCNEPUMEHT
131. LleHTpanbHOe KOMMNO3NUMOHHOE poTaTtabenbHoe niaHnpoBaHue




132. [MpuBeaeHne ypaBHEHUS perpeccumn K KaHOHM4Yeckon opme

133. OnTumMmM3auunsa MeToaoM «KpYyToe BOCXOXAEHUEN

134. OnTumMmM3auusa cumniekc MeTogoM

135. OnTumm3auusa MeToaom «puaK-aHanms»

136. MaTtemaTtnyeckoe MmoaenupoBaHme 1 ONTUMM3aLmns TEXHOMNOMMYECKUX NpoLeccoB Ha Base cTaHOapTHbIX
NakeToB NpUKNagHbIX nporpamMMm. CpaBHUTENBHOE ONMCAHME BO3MOXHOCTEN

137. BosmoxxHocTn Microsoft Excel ans peweHus 3agaqy MOAENMPOBAHNUS M ONTUMMU3aUUM TEXHOMOMMYECKNX
npoLieccos

4. MeToan4yeckme maTtepuansl, onpeaensiowme npoueaypbl
oLeHUBaHUs 3HaHUW, YMEHUWN, HaBbIKOB U (UNN) OMNbiTa AEATENILHOCTH,
XapakTepu3yrLwmnx atanbl popMUpoBaHUA KOMNETEeHLUN

lMpouenypbl oueHUBaHUS B XO4e W3YYEeHWS OUCLMMIMHBLI 3HAHUW, YMEHWA U HaBbIKOB,
XapakTepuayroLmx atanbl POpMUPOBAHUS KOMMETEHLUNIA, pernamMmeHTUPYTCS NONOXEHUAMMU:

- 1 BI'YWUT 2.4.03 lNonoxeHne 0 KypCoBbIX 3K3aMeHax U 3ayeTax;

- N BI'YUT 4.1.02 MNonoxeHne 0 penTUHrOBOW OLEHKe TeKyLLen yCrneBaeMoCTH.




5 OnucaHue nokasaTernien U KpUMTepmueB OLEeHUBAHMUA KOMNETEeHUUN Ha pa3fiMYHbIX 3Tanax
ux popMupoBaHUus, oNUCaHUe LLUKan OLueHUBaHUA ANA KaX[Ooro pesynbTtata o6y4yeHMsA nNo AucumniimHe

Pe3ynbTatbl 06y4yeHus
no aTanam ¢popmmpo-
BaHUA KOMMNeTEeHUUn

Mpegmet

OLIeHKM (MpoAyKT

Wnu npouecc)

MokasaTtenb
oLeHUBaHusA

KpuTepun oueHnBaHus
chopMMpPOBaHHOCTU KOMMETEHLUN

Llikana oueHMBaHuA

Akagemunye-
cKas oueHKa
nnu 6annbl

YpoBeHb
OCBOEHMS
KOMMeTeHL MM

OrlIK-4 — Cnoco6beH ucnosib3oeams Memoodbl ModesiupoeaHusi MPOdyKMoe numaHusi U3 pacmumeJsibHO20 Cbipbsi U [IPOeKMUPO8aHUsi mexHosio2uye-

CKuXx npoyeccoe npouseodcmea npo

JyKyuU pa3iu4Ho20 Ha3Ha4YeHuUsl.

3HATB: OcBoeHa
: METOOMKMN NpoBe- 50% v Gornee npaBuIbHbIX OTBETOB 3auyTteHo (6a3oBbIn,
AEHMS SKCNEPUMEHTOB, Tect PesynbTar TeCTUpOBaHMs MOBBbILLEHHbII1)
COBpeMeHHble MeToabl He ocsoera
OLEHKM nokasaTerneii kade- meHee 50% npaBunbHbIX OTBETOB He 3auTteHo (HE[I0CTATOUHBIN)
ﬁTb?fanc')pbi‘ngzMﬁgTB%;' 3HaHMe MEeTOAMK NpoBedeHust aKcre-| 0byyaloLMACA peLunn unmn Npeanoxun Bapu- OcBoeHa
POAY! PUMEHTOB, COBPEMEHHble MeToAbl| aHT PelleHnsa Kenc-3afaHns unnm sagauu, 2
npoayKumun; cpeacTtsa us- M 3auTeHo (6a3zoBbiN,
’ OLIEHKM MoKasaTenen kayecTBa Cbipbsi OTBETWUIT HE HA BCe BOMNPOCHI, HO B T€X, HA KO- o
MEPEHIZ, KOHTPOTA 1 CobecenoaHue MPOMEXYTOUHBIX NPOAYKTOB U roToBOA |_TOPbIE Aan OTBET, He 0MyCTMN OLMGKM MOBBILLISHHEI)
ynpaBneHusi TEXHoMormye- g
CKUMM NapameTpamu B Xo- (saqe) NPOAYKUNW; - CPEACTBA  USMEDPEHNA, | Gyyaioumiics He NpeanoxXun BapuaHToB pe- He oCBOGHa
e aKCrnepUMeHTarbHbIX KOHTPONSA W YNpasneHus TEeXHOMON-| o 1q wejic-3anaHns umnm sagaun, B oTBeTe He 3auteHo (HEAOCTATOHbIIA)
nccrnenoBaHui HECKMMW napameTpamu B XOAE SKene- ponyctun 6onee NSty owWMBOK
pUMEHTanbHbIX UCCRea0BaHUI
YMETb: nporHosuposaTts u oByyaloLLMiics aKTMBHO y4acTBOBAN B BbINOS-
OueHmMBaTh pesynbTaTbl YMeHMe NpOrHo3npoBaTh 1 oLeHnBaTh| HEHM paboTbl, nony4mn u obpaboTtan pesynb- OcBsoeHa
nccnenosaHuK, ocy- pesynbTaThl  UCCRedOBaHWi;  OCy- TaTbl SKCMEPUMEHTA, NpOaHanNM3MpoBarn ux, 3auteHo (6a3oBbIn,
LLeCTBNSATL BbIBOP KOH- ; ponyctun He 6onee 5 owmnbok B oTBETax Ha MOBbILUEHHbIN)
- WwectBnATe  BbIGOP  KOHTPOSbHO- N
TPOMbHO-U3MEPUTENBHOW CobecenoBaHue M3MepUTENbHOM annapaTypbi; cocTas-| BOMPOCHI NPy 3awuTe nabopatopHoi paboTbl
annapartypbl; Co-CTaBnaTL | (3awwuTta nabopa- =
e TOPHO paGoTh) NATb MPOTOKOSbI OMbITOB; WMCMOMb30- i
MPOTOKOIbI OMbITOB; UC p BaTb MaTemaTuyeckumn annapart npu o6yqa|oummc;| BbINOJTHAN POIb Habntogarens
nonb3osartbL MaTemarnye- obpaboTke W aHanu3e  aKcne-| NP BbIMONHeHWUW paboTbl, He BHeC BKNaja B He 3a4TeHo He ocsoeHa
CkuiA annapar npu obpa- PUMEHTaNbHLIX AaHHbIX 06paboTKy pesynbTaToB 3KCNEPUMEHTa, He (HeAOCTaTOuHBbIN)
BoTke 1 aHanuse akcne- 3awmTun nabopaTtopHyto paboty
pVYMEHTanbHbIX AaHHbIX
BNAOETb: akcnepvmeH- .
TaﬂﬁﬂblM MaTe maﬁmm " obyyarowuics rpamoTHO 1 6e3 ownbok peLumnn 33uTeHO OcBoeHa
P 3apadvy (noBbIWEHHBIN)
CNOCOBHOCTbLIO CaMOoCTOS-
TenbHO CTaBUTb 3a4ayn no .
230a60TKE KOMI'IJ'Icha obyuvatowmiics NpaBuIbHO peLunn 3agadvy, Ho B 3auTeHo OcBoeHa
ﬁ O%J‘IeMHO-O NEHTUDO- BbIYMCINEHMSX AOMNYCTUM OLLNGKN (NoBbIWEHHbIN)
BgHHbIX MeToEOB I'IpVIpHﬂTVIH Sanava Conepxanne peueHns
- obyyatoLuincs NpeanoXun BapuaHT pelleHus OcBoeHa
pELUEHU B COBEPLLEHCTBO- 3a/_}1/aqm t pen P P 3auTeHo (6a308LI)
BaHWUWU TEXHWUKU W TEXHOIO-
MW NPOAYKTOB NUTAHUS U3 .
obyuvatowmiica He NpeasrioXun BapuaHToB pe- He ocBoeHa
pacTUTENbLHOIO CbIpbsi MO yHaroLu pea P P He 3ayteHo

TeMaTuke nccrnegoBaHua

LeHunAa 3agayn

(HeQocCTaTOUHbIN)




. AHHOTALMA
K PABOYEW NPOTPAMME AOUCUUMNIUHDI
«MogenvpoBaHue u onTMMMU3aLmMA TEXHONOrMYECKUX NPOLLecCcCoB»

(HanmeHoBaHWe QUCLMMINHBI)

Mpouecc n3y4eHnss QUCUMNIMHLI HanpaBrneH Ha POPMUPOBaHUE CcreayoLWmnX KOMNEeTEHLNIA:

Ne | Kom ®dopmynumpoBka Koa n HammeHOBaHMe nHanKaTopa AOCTUXKEeHUS
n/n | KoMmne- | KOMNeTeHUUn KOMMeTeHLnun
TeHUuU
CnocobeH wucnonb- NO-lonk4 — [MpumeHsieT meToabl MogenunpoBa-

30BaTb MeTOoAbl MoAesin- | HUA 1 NPOEeKTUpoBaHUA O COBepLUEeHCTBOBAHUA
poBaHUA nNpPOAOYKTOB [MU- | TEXHOJIONMYECKMX npoueccoB npoun3soacTtBa npoayk-
TaHNUA U3 pPaCTUTENTbHOIO | UK U3 CblipbA PaCTUTENTbHOIO NMPOUCXoXxnaeHusa Ha aB-
OrlK-4 CbipbAd N NPOEKTUPOBaAHUNA | TOMAaTU3INPOBAHHbIX TEXHOJTOTMYECKUX JTIMHUAX

TEXHOJTOTMYECKNX npo-

LeccoB npounsBoacTea NO-20nk4 — NpuUMeHseT cneumanmampoBaHHble
NPOAYKLUMX  PasnMYHOro | MPOrpamMMHbIE M MHMPOPMAaLMOHHbIE MPOAYKTbl Ans
Ha3Ha4YeHus peLueHnst npodeccuoHanbHbIX 3agad

B pe3ynbTate 0CBOEHMS OUCLMNITUHBI OOYYaloLWNACH AOMKEH:

3Hampb MeToAdbl MOOENMPOBAHUSA N MPOEKTUPOBAHNSA TEXHOMOMMYECKNX MPOLIECCOB, METOAMKM
no paspaboTke 0OBLEKTOB 4115 NPOEKTMPOBAHMS, COBEPLLUEHCTBOBAHUA U ONTUMU3ALMM OENCTBYHOLLUNX
npeanpuaTUA OTpacnu; cneumannsampoBaHHble NporpaMmMHble NPOAYKTbI; OCHOBbI MHPOPMALMOHHbIX
TEXHOMOMKW; METOANKY NPOBEAEHNSA Npe3eHTaLni.

yMemb MCNONb30BaTh CneunanmsMpoBaHHble MporpaMmHblie M MHEOPMALUNOHHbIE MPOAYKTHI
ANA NPOEKTUPOBaHWS TEXHONOMMYECKUX NPOLECCOB NPOM3BOACTBA NPOAYKLUUN Pa3fNMYHOrO Ha3Hade-
HWS; UCNONb30BaTb METOAbI MOAENNPOBAHUSA U NPOEKTMPOBAHUSA ANSA COBEPLUEHCTBOBAHNUS TEXHOMO-
rMYyecKnx npoLieccoB NPOU3BOACTBA MPOAYKUUN U3 CbipbSl PACTUTENBHONO MPOUCXOXAEHUS HA aBTo-
MaTU3NPOBAHHbIX TEXHONOMMYECKMX NMMHUAX Ha 6a3e CcTaHAapTHbIX NaKkeToB NPUKNAAHbLIX NPOrpamMmM.

ennademb COBPEMEHHLIMW METOAAMW MOAENMPOBAHUSA U MPOEKTUPOBAHWUS AN MOBbILLEHUS
3PPEKTMBHOCTM MUCMNONBb30BaHUSA CbIPbEBbLIX PECYPCOB, BHEApPEHUs Be30TXOOHbIX U ManooTXO4HbIX
TEXHONOrNM nepepaboTkn pacTUTESNBHOMO ChiPbsi HA aBTOMATU3UPOBAHHbIX TEXHOMNOMMYECKUX SIMHUSX;
HaBblIKaMn aHanmM3a TeXHONOrM4YeCcKMX NPoLEeCcCoB NPON3BOACTBA NPOAYKUMM Pa3fIMYHOro Ha3Ha4YeHus
C NPUMEHEHNEM Crneunanm3mpoBaHHbIX NPOrpaMMHbIX NPOAYKTOB.

CopepxaHue pasgenos aucumnnuHbl. OCHOBHbIE NOHATMA MOAENMPOBaHUA. Tunbl Mogenen.
Knaccndukaumss mMeTogoB MNOCTPOEHMS Matematumdeckux mopenen. CTpykTypa maTemaTuyeckoro
onuncaHus Npu geTepMMHUPOBAHHOM U cTatucTudeckoM noaxopdax. OCHOBHble aTanbl U 3agadvu cta-
TMCTMYecKon obpaboTkM aKCnepuMeHTanbHbIX AaHHbIX. [AUCKpETHbIE M HenpepbiBHbIE pacnpegene-
Hus. MNpoBepka 3akoHa pacnpeneneHns HabnoaeHuin. BoiserneHne aHoManbHbIX HabnoaeHnn B oa-
HOMepHbIX BblbOpKkax. BbisiBrieHne aHomanbHbIX HabNoOEeHUA B COBOKYMHOCTU CBA3AHHBLIX BENMNYMH.
OcCHOBHble 3agayn aHanm3a TEeXHONOrMYeCcKMx NpoLeccoB. YPOBEHb 3HAYMMOCTU U JOBepUTENbHas
BepoATHOCTb. CTatuctnyeckne kputepun. 3agada cpaBHeHMs ABYX Aucnepcuin. 3agaya cpaBHEHUS
ABYX CpedHunx apudmeTnyeckux 3HadeHunn. MNposepka amnupuydeckoro pacnpeneneHus. Popmbl CBS-
31 ABYX BenuunH. Metodbl aHannMTU4ecKoro BoipaxkeHus cBasn. OgHodakTopHasa NMHENHasa perpec-
cusa. Koppenaums. MHoxecTBeHHas nuHenHasa perpeccus. KpuBonvHenHas perpeccus. CepuanbHas
koppenauus. Micnonb3oBaHue perpecCMOHHOro aHanusa npu ctatucTudeckoM mogenuposaHun. Me-
TO4 HavMeHbLlUMX KBagpaToB. [MOMHbLIN PaKTOPHbIA aKcnepuMmeHT. OpobHbin akTOpHbLIN 3KCnepu-
MeHT. UHTepnpeTauusa ypaBHeHusa perpeccuun. naHnposaHue BToporo nopsgka (OUKM wn LKPIT).
KaHoHuyeckass popma ypaBHeHus perpeccun. Obuias noctaHoBka 3agayn ontummnsaumn. Kputepum
onTuMmMsaumn. AHanutudeckme meTtodbl onTummsaumu. ouckoBble mMeToAdbl onTumusauuun. CtaH-
AapTHble NakeTbl NPUKNaAHbIX NPOrpaMM AN pelleHns 3agady MateMaTU4ecKoro MogenmpoBaHus u
ONTUMMN3ALMMN TEXHOSTOMMYECKNX NPOLIECCOB.
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