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1. TlepeuyeHb KOMMeTEeHU Mt

- TOTOBHOCTBKO IPHUHUMATHL YYACTHUC BO BHCAPCHUHU ABTOMATU3HPOBAHHBIX CUCTEM

yrpasienus npousBoactsom (ITK-8);
- TOTOBHOCTBIO  IIPUMEHSATH

COBpPCMCHHBIC HH(bOpMaHHOHHLIC TCXHOJIOTHH,

ABTOMATHU3UPOBAHHBIE CUCTEMBI TPOEKTUPOBaHUS oOoraTuTenbHbIX npou3BoacTB (I1CK-

6.5).




KpuTepuu u nokasare/i OleHMBaHMsI KOMIETEHIIMA HAa Pa3/IMYHbIX 3Tanax uX GOpMUPOBAHUSA

dopmupy Kpurepun n nokasarenu o1jeHUBaHHUs KOMIETEHIUN
Oran GpopMUPOBaHUS KOMIIETCHIUT emas ) ] ) OpMbI KOHTPOIIA
(D3 IEIbI, TeMBI IMCIIATLIHHEY) KOMIIETCH 3HaTh: YMeTs: Bnaners: C(bOpMI/IpOBaHH(\)JCTI/I
KOMIIETEHIIUH
s

1. Knaccudukanus BHJIOB 11K-8, CYILIHOCTh KOHTPOJIS, | KiaccuuuupoBarthb OOLIMMUCBEACHUSM | YCTHBIN ONPOC Ha
KOHTpONsT W obmme ceegenns o | UCK6S | ypaccuduramms ero BHIZOB M | KOHTPOJIB IO BUIAM U O TEOKOHTPOJIE NOHMMAaHHE TEPMUHOB
TEOKOHTPOJIE o0miue MOJIOKEHUS 0

T€OKOHTpOJIE
2. Cocrasnsitomue 11K-8, MOATOTOBUTENIbHBIC, OCHOBHBIE M | KIacCU(DHUIIMPOBATH uH(opmanuen o VYcrHbIl onpoc Ha
MPOM3BOJACTBEHHOr0  mpomecca  mpu | 1ICK-6:5 BCIIOMOT'aTeJIbHbIE MIPOU3BOJICTBEHHBIE MOATOTOBUTENbHBIX | TOHUMaHUE
OTKPBITON pa3pabOTKE MECTOPOKICHUIN IIPOU3BOJICTBEHHBIE IIPOLIECCHI OTKPBITOU OCHOBHBIX U TEPMHHOB,

IIPH OTKPBITOM pazpaboTke pa3paboTke BCIIOMOT'aTeJIbHbIX Hoxknan ¢

MECTOPOKIAEHUN MOJIE3HBIX MECTOPOKACHU MpoLeccax Npu Mpe3eHTalnen

HCKOIIAEMBIX: OTKPBITOU

pa3zpaboTke
MECTOPOXKIACHUN
3. Cnoco0bl u cpeactBa koHtposs | 11K-8, METOJbl M CpeAcTBa Uil | IPOBOJUTH MeTOoIaMHU YcTHBIN onpoc Ha
I1apaMeTpoB texnomoruyeckux | HCK-6.5 KOHTPOJIS IIapaMeTpoB | U3MEPEHUE M3MEpPEHUS COCTaBa | IOHMMAaHUE TEPMUHOB
IIPOLIECCOB MpPHU OTKPHITOH pa3paboTkKe IIPOLIECCOB OTKPBITOM 100bIUN AJIEMEHTHOT'O COCTaBa | M KauecTBa PyJHOU
MECTOPOKACHUN JOOBITON PyIHOM MacChbl
MAacCBhl.

4. Cucremsl " cpencrsa | 1K-8, U3MEPUTENIBHBIE  YCTPOWCTBA,UX | MCIIOJIb30BATh METpoJIoTMUecKuM | Pemienune 3anau
OpraHM3aliy H3MepeHnii, BeipaGorku i | HCK-6.5 TUIIBI, BBIUHCIIUTENbHBIE | CPE/ICTBA obecrieyeHneM
peanu3anuu YIPaBISAIOLIUX CpeacTBa IIPOrpaMMHO- | KOMMYHUKAIIUH ACYTII mpu
BO3JICUCTBUI TEXHUYECKUX IIPOrPaMMHO- OTKPBITON JOOBIYE

KOMIUIEKCOB;IPOrpaMMHbIE TEXHUUYECKUX

cpencTaa ACVYTII MIPU | KOMILJIEKCOB TUTS

OTKPBITOM JJ00BIYE. peanu3anuu

OpraHu3aluu

U3MEPEHUI




5. ABTOMaTHYECKOE I1K-8, OCHOBHBIE CHCTEMBI HCII0JIb30BaTh uH(popManuei o VYcrHbIl onpoc Ha
peryiaupoBaHue rporeccamu TICK-6.5 ABTOMAaTUYECKOI0 CHUCTEMBI METOJIax MMOHUMaHUuE TEPMUHOB
SKCKaBALIMUU TPAaHCIOPTUPOBAHUSA peryaupoBaHus IPOLECCAMU aBTOMAaTUYECKOIO aBTOMAaTUYECKOIO Hoxnan ¢
JOOBITON PYIHON MacChl JKCKaBaLIMMU pPEryJIupOBaHMs IPU | PETYIMPOBAHUS IIPE3CHTALUEH
TPAHCIIOPTUPOBAHUU JOOBITOM OTKPBITON JOOBIYE IpoLeccamu
PYAHOI Macchl IKCKaBallUUU
TPaHCIIOPTUPOBAHU
1 J0OBITOM pyIHOU
MacChl
6. Asromaruueckoe peryiaupoBanue | 11K-8, o01I1E MONOKEHHS CUCTEM U HCIIOJIb30BaTh uH(popmaruen o VYeTHBIM onpoc Ha
nporueccamu OypeHus mpu IICK-6.5 Croco00B aBTOMATHUYECKOTO CUCTEeMBI M CHOCOOBI | METOJaX MNOHUMaHUE TEPMUHOB
OTKpBITON pa3paboTke peryaupoBaHus IPOLECCOB aBTOMAaTUYECKOIO aBTOMAaTUYECKOIO Joxnan ¢
MECTOPOKICHUM MOJIE3HBIX OypeHus. peryjanupoBaHUs peryianupoBaHUs Mpe3eHTalnen
HCKONIa€MbIX nporeccoB OypeHus IIpoLeccamu
OypeHus
7. ABTOMaTHYECKOE 11K-8, CHUCTEMBI U CPEJICTBA HCIIOJIb30BaTh uHpopMmanue o YcTHBIN onpoc Ha
peryJiMpoBaHue Beriomorarenbrbivu | 1CK-6.5 peryJIMpOBaHus U YIIPaBICHUS CHCTEMBI cucreMax u MOHUMaHUE TEPMUHOB
MpolleccaMu TPU  OTKPBITOM  J10OBIYE BCIIOMOTI'aTeJIbHBIMHU MTPOLIECCAMU | PETYJINPOBAHUS U cpencTBax Hoxnan ¢
MOJIE3HBIX UCKOMAEMBIX TIPH OTKPBITOH 00bIUe YIIPaBJICHUS peryJMpoBaHus U Ipe3eHTaluen
TOJIE3HBIX HCKOIAEMBIX BCIIOMOTATEJIbHBIMU | YIIPaBJIEHUS
IIPOLIECCAMMU TIPU BCIIOMOTaTeJIbHbIMU
OTKPBITON JOObIUE IIpoLECCaMU TIPH
MOJIE3HBIX OTKPBITON JOOBIUE
HCKOITAEMBIX MOJIE3HBIX
HMCKONIAEMBbIX
8. CoBpemMeHHbIE metozpl | 11K-8, 001Ie TPUHITUTIBI ¥ TIOHATHSI MPOBOJUTH METOJIaMH1 YcTHBIN onpoc Ha
VOPABJICHUS  OTKPBITBIMU ~ TOPHBIMU IICK-6.5 KJIACCUYECKOU U COBPEMEHHOU TEXHOJIOTUYECKUI U YIIPaBJICHUS C INIOHUMaHue
pabotamu TEOPHUH YIPABJICHUS OTKPBITHIMU | CUCTEMHBIM aHAIN3 HCTIOJIb30BAHUEM TEPMHUHOB, PEIICHUE
TOpHBIMU paboTamMu nH(OPMATMOHHON JIETEpPMUHUPOBAHHBI | 3a]1a4
6a3e1 ACYTII X ¥ CTOXaCTUYECKHUX
Mojejen
9. KoHTpoJsib KauecTBa pyJHOM MACChI 11K-8, 001Ie TPUHITUTIBI ¥ TIOHATHSI HACTIOJIB30BATh METOAAMH YcTHBIN onpoc Ha
TICK-6.5 onpoOOBaHUE MAaCCHBA U pagIuOMETPUYECKHUE MPEIKOHIIEHTPALMs | TOHUMAHUE TEPMUHOB




OTOUTON PYAHOU MACCHI.

METOJBI IS
KOHTpOJIA pyIHOH
MaccChbl

pya:
KYpPIHOMIPOIMOH-
HOW COPTHUPOBKH,
KYCKOBast
cenapanuu u
MEJIKOIOPLIMOHHOM
COPTUPOBKH




KpnTepml M IIKaJIbl OlI€HUBAHHUA

1. Yemmuouit onpoc na nonumanue mepmunos

[TporeHT npaBUIIBHBIX OTBETOB o 60 61-80 81-100

KonndecTBo 0amioB 3a penieHHbIH TeCT 0,3 0,5 1

2. Pewenue 3a0au

7 0aJIOB BBICTABIISIETCS, €CIIM CTYIEHT PEIIM BCE PEKOMEHIOBAHHBIC 3a/1a4H, MMPABHIBLHO
U3JI0KHUJ BCE BapUaHTBl HMX PEIICHUS, apryMEHTHPOBAB WX, C O0s3aTeIbHOM CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIU TI0 COJCPIKAHUIO ITO HEOOXOJIIMO).

4 Gaia BBICTABIISIETCS, €CIU CTYAEHT peunnil He MeHee 70% pEeKOMEHIIOBaHHBIX 3ajiad,
NPaBUJIBHO M3JI0KUJI BCE BAPHAHTHI PEIICHHS, apT'YMEHTHPOBAB UX, C 0053aTEIbHOM CCHIJIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBBI (€CJIH 110 COAECPHKAHUIO 3TO HEOOXOIUMO).

1 Gamnm BBICTABNSIETCS, €CIU CTYIACHT pemmi He MmeHee 60% peKOMEHIOBaHHBIX 3ajad,
NPaBUIHHO M3JI0KWJ BCE BAPUAHTHI UX PEIICHHS, apTYMEHTHPOBAB UX, C 0053aTEIbHON CCBUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH IO COJICPIKAHHIO 3TO HEOOX OMMO).

0 GamyoB - ecinu cTyeHT BHIIOTHII MeHee 50% 3amaHus, 1/Ui HEBEPHO yKa3asl BAPHAHTHI
peIIeHHS.

3. Kpumepuu ouenku evicmynnienue cmyoenmos ¢ 00K1aoom, pepepamom, Ha cemMunapax

baJuibl XapaKTepUCTHKH 0TBETA CTYAEHTA

3 - CTYICHT T7TyOOKO U BCECTOPOHHE YCBOMJI MPOOIIEMY;

- YBEPEHHO, IOTUYHO, TIOCIEI0BATEIbHO U TPAMOTHO €r0 U3JIaraeT;

- ONmMpasiCh Ha 3HAHUS OCHOBHOW W JIOMOJIHUTEIBHOW JUTEPATyphl, TECHO
MPUBS3BIBAET YCBOCHHBIE HAYYHBIE TMTOJO0XKEHHS C MPAKTUIECKON e TeNbHOCThIO;

- YMeJI0 0OOCHOBBIBACT U apPTyMEHTHPYET BBIIBUTAEMbIC UM UJICH,

- JieNaeT BBIBOALI M 0000IIEHMS;

- cBOOOIHO BJIaZI€ET HOHSATHIMU

2 - CTYZIEHT TBEPAO YCBOWI TEMY, TPAMOTHO W IO CYUIECTBY M3J1araer €e, Onupasich
Ha 3HAHWS OCHOBHOM JIUTEPATYPHI;

- HE JIOIYCKAET CYLIECTBEHHBIX HETOUYHOCTEH;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C TPAKTUUYECKON JCATEIHHOCTHIO;

- ApryMEHTHUPYET Hay4YHbIE MOJIOKEHHUS;

- JIeJIaeT BLIBOJBI H 000OIIEHNS;

- BJIaJICET CUCTEMOM OCHOBHBIX IMOHSITHUH

1 - TeMa pacKpbITa HEAOCTATOYHO YETKO M TOJHO, TO €CTh CTYAEHT OCBOMII
npobaeMy, MO CYIIECTBY H3JaraeT ee, ONnupasch Ha 3HAHHUS TOJBKO OCHOBHOMU
JUTEPaTypPhl;

- JIOIYCKaeT HeCYIIeCTBEHHbIE OIMOKHU U HETOUYHOCTH;

- HCTIBITHIBAET 3aTPYAHEHUS B IPAKTUUYECKOM IPUMEHEHUU 3HAHUI;
- 11200 apryMEeHTHPYeT HayuHbIE TOJI0KEHHUS;

- 3aTpyIHsAeTcs B GOPMYJIHPOBAHUH BBIBOJIOB U 00OOIIEHMI;

- YACTMYHO BJIAJICET CUCTEMON MOHATHI

0 - CTYZICHT HE YCBOMWJI 3HAYUTEIHLHOM YaCTH MPOOJIEMBI,

- JIONTYCKAEeT CYIIECTBEHHBIE OMNOKU M HETOYHOCTH IIPU PACCMOTPEHUH €€;
- UCTIBITHIBAET TPYAHOCTH B IPAKTUIECKOM NMPUMECHEHUH 3HAHUH;

- HE MOXKET apr'yMEHTUPOBATh HAYYHBIEC IIOJIOKEHHUS;

- He (hopMyIIUPYET BBIBOJIOB U 0OOOIICHMIA;

- HC BJIaACCT MOHATUHMHBIM arrapaTom




4. Ilpezenmayus (Kpumepuu oyeHKU npe3eHmayuu)

MakcumaabHoe

CTpyKTYpAa Hpe3eHTalnu
PYKTYypa np 1 KOJIMYECTBO 0AJLJIOB

Copnepxanue

CdopmynupoBana 1enb padboThl 0,3
TTOHSATHBI 331849 ¥ XOJ1 pabOThI 0,3
Nudopmanus u310KeHa MOJTHO M YETKO 0,3
Wmroctparuu ycruiuBaroT 3G ekt BOCIPUSITHS TEKCTOBOM YacTh 0,3
nHpopmanuu

Crenadbl BEIBOIBI 0,3

OdopMmienue npe3eHTaNH

Enuaeiii ctuns opopmitenust 0,3
Tekct jerko uyntaercsi, HOH COUYETACTCS C TEKCTOM M rpaduKoii 0,3
Bce mapamerpsl mpudTa XopoIio mogo0opansl, pazMep mpudra 0,3
ONTUMAJbHBIM U OJUHAKOBBIM Ha BCEX cllaigax

KiroueBble ci10Ba B TEKCTE BBIIEICHBI 0,3

dddexT mpe3eHTAIUA

OO1ee BrieYaTIeHNUE OT MPOCMOTPA MPE3CHTAIUH 0,3

Max KoJ1M4ecTBO 0a/JI0B 3

TunoBble KOHTPOJbHbIE 3aJaHUSI M MeTOAWYECKHEe MaTepuajbl, OMNpeaesoIue
npoueaypbl OLEHMBAHMS 3HAHMI, yYMeHWiH, HABBLIKOB M (MJIM) ONBITA [eATeJbHOCTH,
XapaKkTepu3ylmmx J3Tanbl (GopMHUPOBAHHUSI KOMIETEHIHH B Ipolecce OCBOEHHS
o0pa3oBaTe/IbHOM NPOTrPaMMBbI

1) Tunoeoe 3a0anue na nonumanue MePMUHOB
Huxe mpuBomsTCS ompeneneHrs BaXHEWIIUX TEPMUHOB MO JaHHOW Teme. Bribepute
NPaBUIBHOE ONPEACTICHHE ISl KaKI0T0 TEPMUHA U3 CIHCKA:

KonTposs.
Hepaspymaronuii KOHTpOIIb.
Pazpymaromuii KOHTPOJIb.
HenpepsiBHBIN KOHTPOJIb
Ilepnonnueckuii KOHTPOIb.
OnepanroHHBIN KOHTPOJIb.
JleTyunii KOHTPOJIB.
IToaBUKHBIN KOHTPOIIb.
CranroHapHBIi KOHTPOJIb.
0.  CruomHON KOHTPOJb.
11.  BosIOOpOYHBIN KOHTPOJIH
12.  T'eoxoHTpoOIIb

13. Usmepenue

14. TouHOCTB

RBOoo~Nooa~WONE

a. Konmponv npu xomopom eépemsi KOHMpOJis PAGHO 8peMeHU 0OHOU MeXHOI02UYEeCKOU
onepayuu -t = t,,.




b. Konmpons,  nposooumviii  HenocpeocmeenHo  Ha — paboyux — mecmax, — 20e
U320MaBIUBAENCSL NPOOYKYUSL.

c. Koumponwv, nposooumvlii Ha cneyuaibHo 000pYO0BAHHbIX PAOOYUX MECTNAX .

d. Kommponws, cocmosiwuil 6 HenpepviHOll npogepKe COOMEEMCmMaUs KOHMpPOIUpYembLx
napamempos HOpmMam 8 medeHue 8ce20 MexXHONI02ULeCKO20 Npoyecca Uil ONpeoeléHHol cmaouu
€20 Yukid.

€. KOHMPONbL ~ COOMBEMCMBUS  KOHMPOIUPYEeMO20 — napamempa obvekma Hopme
onpeodensemblil O pe3yiIbmamam 63aumMo0etcCmausl pa3iuyHblX Gu3ULecKux noiel u uiyyeHull ¢
00beKmMOoM KOHMPOJIA.

f. mpoyecc noryuenus u obpabomru ungopmayuu 06 obvexme (COCMOAHUU MACCUBA U
OMOENbHBLIX  BbIPAOOMOK, NAPAMEMpPax MeXHONO0SUUEeCKUX HNpPOYecco8 U UX COCMOSHUU,
napamempax MexaHuzmog u ux demanei u m. 0.) C Yeabl) ONpedeieHusi e2o0 COOMEeMmcmeus
NPUHAMBIM HOPMAM U napamempam (200HOCmu) u npu HeodXo0UMOCmu 86e0eHUsl YRPAGIAIOUUX
6030elicmeutl Ha (hakmopul, erusiowue Ha 0ObLEKM.

g. KOHmMpONbL OnpedeneHus COOMBEMCmaUs (Ui Hecoomeemcmeus) KOHMpOIUpPyemozo
napamempa Hopme, COnpoBOANCOAOWULLCS pa3PYyUeHUeM 00beKma KORmpOoJis.

h. Koumponws, npu xomopom usmepumensuyio uHpopmayuio ROIY4Aiom nepuoouyecKu
yepes yCMaHosieHHble UHMep8anbl epemeHu 1.

I. Konmponw, npoeooumsiii 6 Criyyatiible MOMEHNbL 6PEMEHU.

J. Koumpons, npumensiemviti npu 66e0eHuu 6 MEXHOLIOSUYECKUIl NPOYecc HOBbIX
onepayuil Uiy Ho8vblX MUNo8 000PY08aAHUS.

K. nomyuenue onepamuenvlx 3sKCnepUMEHMAIbHLIX OAHHLIX O COUCMEAX, COCmase,
CMpoeHUuU U COCIMOSIHUU MACCUBA 20PHBIX NOPOO C NOMOWbIO KOMNIEKCA CReYUAIbHBIX MeMOo008
u cpeocms.

|. onpedenenue ronuuecmeennvix napamempos Maccueéa U  2pPAPUKOE  MAKUX
napamempos Kax UHMeHCUBHOCHb MPEWUH, 6ETUUUHbL HANPANCEHUL U M.O.

M. coomeemcmeue usmMepeHHo20 Napamempa peaibHOMy COCMOAHUIO MACCUBA.

n. Kouwmpons, nposooumvlii 6 mom cayuae, KO20d MEXHOIOSUYECKULl Npoyecc
CMabunIU3uUpoB8acs, a Hogoe 060pPyYO08aHue pabomaem 8 3a0aAHHOM pexcume, 8 COOMEenmcmasue ¢
MEXHUYECKUMU XAPAKMePUCMUKAMU.

Karou:1-f, 2-e, 3-g, 4-d, 5-h, 6-a, 7-i, 8-b, 9-c, 10-j, 11-n, 12-k, 13-I, 14-m.

2) Ilpezenmayun: anzopumm u peKOMeHOAUUU NO CO30AHUIO NPE3CHMAUUU
AJNTOPUTM CO3/IaHUS TPE3ECHTALUN
1 sTan — onpeneneHne LeIH Mpe3eHTauH
2 3Tan — noipoOHOE pacKpbITHE UH(POpMALIHH,
3 3Tar - OCHOBHBIE TE€3UCHI, BBIBOJIBI.

Crnenyer ncnons3oars 10-15 cimaiinos. ITpu 3Tom:

- TIepBBIN clai 1 — TUTYIbHBIA. [IpenHazHaueH 11 pa3MeleHsl Ha3BaHUsl Mpe3eHTallnHy,
UMEHH JOKJIaTYMKa U €r0 KOHTAaKTHON HH(OpMaInm;

- Ha BTOpPOM claifle HeoOXOIMMO pa3MECTUTh COJEpKAHHWE INPE3CHTALUHU, a TaKXKe
KpaTKoe OMMMCaHNe OCHOBHBIX BOIIPOCOB;

- C€ OCTaBILUECS CIalIbl UMEIOT HH(POPMATUBHBINA XapakTep.

OObuHO TOMaYa WHGOPMAIMK OCYIIECTBISETCS 10 IUIaHY: TE3UC — apryMEHTaIrus —
BBIBOJI.

PexoMeH1auM MO CO3JAHUIO MPe3eHTALUHU:

YnTtaGenpHOCTh (BHAMMOCTh M3 CaMbIX JAITBHUX YTOJIKOB IOMEIICHHS U C Pa3IMYHBIX
YCTPOMCTB), TEKCT AOJKEH ObITh HaOpaH 24-30-pIM mIpUQTOM.

TmarensHO CTpYKTYypHpOBaHHAs HHOpMALHS.

Hannune KOpOTKMX W JIAKOHWYHBIX 3aroJIOBKOB, MAapKHPOBAaHHBIX M HYMEPOBAHHBIX
CIIHCKOB.



Kaxxnomy monoxeHuto (u1ee) HaJo OTBECTH OTACTbHBIN ad3ail.

['maBHY!O MI€10 HaJI0 BHUIOKUTH B IIEPBOM CTpOKe ad3ara.

Hcnons3oBark Tabmuunabie GopMbl TpeacTaBieHuss WHGOpMauK (IUarpaMMBbl, CXEMbI)
JUTSL WULTIOCTPALMK BaXKHEHIINX (DAKTOB, UTO JAACT BOZMOXKHOCTH I0/IaTh MaTepHall KOMIAKTHO U
HaIJISITHO.

1. T'paduka momKHA OPraHUIHO AOTOJHSATH TEKCT.
2. BrIicTymieHue ¢ mpe3eHTanuen 1uTcs He 6omnee 10 MunHyT;

3) IIpumep pewenusa 3a0auu na memy. «Konuuecmeennasa oyenka uzsmeHuugocmu
MeXHO102UuYecKUX noKazamenei»

Jlnist OIIeHKM M3MEHYMBOCTH TEXHOJIOTUYECKHUX TMOKa3aTeeid B PYIONOTOKAaX BO3MOXKHO
ucnosp3oBaHue 6osuee 20 pa3nMyUHBIX [10Ka3aTeIei, KOTOPbIE MOT'YT OBITh 1I€TEPMUHUPOBAHHBIE,
BEPOSTHOCTHBIC WJIM KOMIIO3UIIMOHHBIE. JleTepMUHHMpOBaHHBIE Oa3upylOTCS Ha ammapare
pa3MMUHBIX 00JacTell NMPHUKIAJHOW TEOMETPUH, a TaKKe I'eOMETPUH Heap, C TpadUuvecKum
0TOOpaXKeHHEM HM3MEHYMBOCTH. BepOsSTHOCTHBIE OLEHKM OCHOBAaHBI Ha IOHATUSX TEOPUH
BEPOATHOCTEH (MaTeMaTH4ecKol CTaTUCTHKH). [Ipy KOMIIO3MIIMOHHON OIIEHKE MCIIONIB3YIOTCS U
BEPOSITHOCTHBIC, U IETEPMUHHPOBAHHBIC DJIEMEHTHI.

JIroOble MeTOJbl OLEHKM W3MEHYMBOCTH TEXHOJOTHYECKUX IIOKA3aTeNeH JIOJDKHBI
XapaKTepHU30BaTh TPH CTOPOHBI KOJIEOATEIHLHOTO MIPOIIecca:

1. N3meHeHne cpefHUX 3HA4E€HMI oKa3ares,
2. AMmunTyny,
3. YacroTy Kone6aHHH.

HauOonpiiee pacnpocTpaHeHWe B NPAaKTUKE  MCCIEIOBAHUM,  CBA3aHHBIX €
M3MEHUYMBOCTBIO KayeCTBa IIOJE3HBIX MCKOINAEMBIX, HAIIM METOJbl OLEHKH W3MEHUYMBOCTH,
OCHOBaHHbIE Ha NIOKAa3aTeJNAX BapUALlMOHHON CTAaTUCTUKH.

Jlnsg oTpakeHUs TEpBOM CTOPOHBI Mpolecca KoJeOIeMOCTH IMoKazarenst (CpemHux
3HauUEHUI ) UCIIOJIb3YIOTCS CIIEIYIOIINE XapaKTePUCTHKU:

1. JInst oLleHKM MCTUHHOrO 3HadeHus u3MepseMol BennuuHbl ucnoiab3dyercas CPE/IHEE
APUOMETUYECKOE 3HAYEHHUE, xoTtopoe 00bl4HO 0003Ha4daeTcss Xq, (OIEHKa
MaTeMaTHYECKOTO0 OXHJIAHUS My, COOTBETCTBYIOIIETO s (U3MUecKOW BEITHMYMHBI €€
UCTUHHOMY 3HAuU€HHMIO) - CyMMa 3HAY€HUH NEepEeMEHHOW, JeNeHHas Ha n (YUCIO0 3HAYEeHUH
HEPEMEHHOM ).
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XCp - )
rae Xl — CO}IGp)KaHI/Ie IIOJIE3HOI'O KOMITIOHCHTA B i'OM OTp63Ke HI/IHeI\/’IHOFO I/IHTepBaJ'Ia,

CIMHUYHON IUIOMIa M, E€AWHHYHOM OOBEME pYIbI, MOPIHH PYIONOTOKA WM IPOMEKYTKE
BpEMEHHOro uHTepBana i=17,2,3...n.

2. CPEAHEE B3BEILIEHHOE 3HAYEHUE
n
Z?’ iXi

i=1

X, ==

Vi

n
i=1



e Yi — BBIXOJ, pasMep U Macca i-oro OTpe3Ka, IO, 00beMa, KycKa, TOPIHUH KN
MMPOMECIKYTKa BpPCMCHH, HAa KOTOPOM HUBMEPACTCA COACPKAHUC ITOJIC)KHOTO KOMIIOHCHTA WU B
npeaciiax KOToporo COOTBETCTBYOIIUEC IMOKA3aATCIIU IPUHUMAIOTCA OJUHAKOBBIMHU.

3. MATEMATUYECKOE OXUJIAHWE WU TEHEPAJIBHOE CPEJHEE
CJIVUAMHOU BEJIMUNHBI

m, = 2xipi,

r7€ Pi — BEPOATHOCTb TOTO, UTO COJIEPKaHUE OyACT X;.

I[J'ISI OTpaXXCHHUA a6COJ'IIOTHOI71 KOJ'I66J'I6MOCTI/I 0 aMINIMTyA€ HM3BCCTHbI CJICAYIOIIUEC
OLICHKU:

1. PABMAX KOJIEBAHUI I[TOKA3BATEJIEL KAUECTBA

R=Ximax-XimIN 5

2. CPEAHAA BEJIMUNHA TTEPBBIX PAZHOCTEM cocennux 3HaueHui mokaszaresnen

KadcCTBa

n n
D% x| |l
K — i=1 — i=1

n n
3. CPEAHEE IIO MOJAVYJIXO ABCOJIIOTHOE OTKJIIOHEHUE CPEJHEI'O
3HAYEHUA

n

2./

_ =1

n
Z‘Xi ~Xep
!
n n
4. Ilnst orieHKH cTeneHu pazopoca (OTKIOHEHHsI) KaKOTO-TO TTOKAa3aTels OT €ro CPeaHETo
3HAUEHUS, HAPSy C MAaKCHMAJIbHBIM W MHUHHMAJIbHBIM 3HAYCHHUSIMH, HCIIOJIB3YIOTCS TIOHSTHS
JMICTIEPCHU ¥ CTAaHJIaPTHOTO OTKJIOHEHUS
JUCHEPCUSA (APUOMETUYECKAS) wnu maremaTuyeckoe OKHMJaHUE KBajapaTa
pPa3HOCTH MEXIy CIy4aiHOW BENWYMHOW M €€ MaTeMaTHYeCKHM OXXKHUIAaHUEM (CpeaHUM
3HAUCHUEM)

D=c?=M ki —maj}%Z(xi -X,,)° =%Zn:5i2
i=1

Jucrnepcusi MeHseTcst OT Hyas 1o OeckoHeuHocTu. KpaitHee 3nHauenue 0 o3HadaeT
OTCYTCTBHE U3MEHUYUBOCTH, KOT'1a 3HAYECHHUsI [IEPEMEHHON ITOCTOSIHHBI.

CTAHIOAPTHOE OTKJIOHEHME, CPEJIHEE KBA/IPATUYECKOE OTKJIOHEHUE
BBIYMCIIIETCS] KAK KOPEHb KBAJAPATHBIM U3 AUcCHEpcuH. Yem Bblle AUCHEPCHs WM CTaHAAPTHOE
OTKJIOHEHUE, TEM CUJIbHEE pa30pocaHbl 3HAYEHUS IEPEMEHHON OTHOCUTEIBHO CPETHETO.

o=+JD
5. JIOTAPUOMUYECKASA TUCIIEPCHUA, oTpaxaromas JuCIEepCUI0 AECITUYHBIX WU
HaTypaJbHbIX JOrapu(PMOB COAEepKaHUH (MCIOIB3YETCs B F€OCTATUCTHKE)

1 n
oy =H;(lg X —lg )

6. JIOTAPUOMUNYECKOE CTAHJAPTHOE OTKJIOHEHME, Bbunciasiemoe Kak
MOJIOKUTENBHOE 3HaYCHHE KBAIPATHOT'O KOPHS U3 JIOTapU(PMUUECKON AUCTIEPCHH



1 n
Glg = EZ];(Ig Xi _Ig ch)z

3MeHunBOCTE, KauecTBa IO YacTOTE B BapHaHHOHHOﬁ CTAaTUCTHUKEC l'IpI/I6J'II/I>KeHHO
OLCHUBAIOT CICAYIONIUMHU IMMOKA3aTCIAMM:
1. CPEJJHUI ITEPMOJI KOJIEFAHUU (unTepBan oqHoro KoneGanms)
1 n

I‘:n—lizl — l— HHHt:thi:L’
n n-1 n-143 n-1

rjae L- nunHeitHslil unTEpBa,

T — BpeMeHHOH UHTEpBal,

N — YUCJIO MEePECECYCHU I KPUBOU M3MEHYMBOCTH YPOBHS CPEAHETO 3HAUYCHUS TIOKa3aTenen
KauecTBa Ha MPUHSATOM UHTEPBAJIC

2. CPEJIHSI YACTOTA KOJIEBAHU nokasarens kadecTsa

1 _
W==mm W=
| t

3. KODOOUIMEHT B3AMMHOM KOPPEJISLIUN, XapakTepusyromuii TECHOTY
JUHEWHON CBS3U MEXKIY CMEXHBIMH [TOKa3aTeIIMU KauecTBa

n
XiXig — X ? Zri

=—"r poiL
o n

O,ZLHI/IM us3 YCJ'IOBI/II\/'I MOJIYYCHHUA HAJACKHBIX OINCHOK ABJIACTCH TpeGOBaHI/Ie K HX
HECMCHICHHOCTH, KOTOPOC 3aKJIIOYACTCSA B TOM, YTOOBI Ipu 3aMCHC OLIEHKOM )(cp HCTHUHHOI'O
3HA4YCHUA Xucm HC OOITYCKAJIaChb CHUCTCMATHUYCCKAA IMOIpCIIHOCTD (B CTOPOHY YBCIIMYCHUSA HIIN

YMEHBIICHUS OTHOCUTEIBHO Xiep)-
Hecmemennoit orenkoit aucnepceun DysiBrisiercst BenmnunHa

i(xi - ch)2

" n-1
Hctunnas BenuumHa morpemHocTd D BenuuuHbl X siBisieTcs Tak)Ke HEM3BECTHOM U B
nporiecce H3MEPEHH MBI TIOJTyYaeM OIIEHKY dTOW BEJIMYMHBI, KOTOPYIO MBI 0003HAYNM S;.
B Teopun ommbOK q0Ka3bIBa€TCSA, YTO MPU JOCTATOYHO OOJBIIIOM YHCIIE W3MEPEHHM N
BeJIMYMHA S,IpUOH3UTENLHO paBHa D u onpenensiercs cienyroniei Gopmynoin

DTa BemWYMHA Ha3bIBaeTCs cpeaHekBaapaTuaHbiM oTKIoHeHHEM (CKO) u mpencraBiser
co0oii pazdpoc “B cpeaHem’ 3HaAUCHUN Xj0THOCHTENBHO Xo. [1o cyTH, BenmuumHa S, mpecTaBiseT
CO0OM MOTpenrHOCTh €AMHUYHOTO U3MEPEHHS: MOTPEIIHOCTD JIF0O0r0 U3MEPEHHOT0 3HaYeHUs X
B JaHHOW CepHH M3 NU3MEPEHUH OJHA U Ta K& M paBHa S,. MHoxwuTtenb (N-1) B 3HamMeHaTene
OTpakaeT TOT (haKT, YTO, €CIIM BBl IPOBOJIUTE OJHOKPATHOE U3MEPEHNUE, TO MOTPEITHOCTh TAKOTO
U3MEPEHHUS SBJISETCS MTOJIHOCTHIO HEOIIPEACIICHHOM.



o o 1
B IMPAKTUKEC BBIYHUCICHHUHN BCIMYHMHA PAaCXOXXIACHUA CPCAHUX 3HAUCHHUH I'CHEPAJIbHON M

w2 v v v v
BBIOOPOYHON” COBOKYITHOCTEH OMpeAeIsieTCsl CpeiHel KBaIpaTHIeCKOi OMMOKON BEIOOPOYHOTO
CpeHero, KoTopast BEIYHCISIETCs 110 (hopMyie

IIpu 00paboTKe pe3ylbTaTOB H3MEPEHUH MNPUXOIAMTCA BCTPEUYATHCA C Pa3IUYHBIMU
3aKOHAMM  pACIIPENEICHUs] H3MEpSAEMBbIX BEJIMYHMH, pPAacCMaTpPUBAEMBIX Kak CilydailHble
BEJIMYMHBI: HOPMaJbHBIA 3aKOH paclpeiesieHUs, paBHOMEPHBIA 3aKOH pachpeieseHus,
ApKCUHYCHBIM 3aKOH paclpeieNeHusi, TPEYroibHbIH 3aKOH pacIpelleieHUs], KOPPEIsuOHHbIN
3aKOH pacrpeieneHusl.

HopMmanbHblli 3aKOH pacmpefesneHus BeNIWYUHbl X MPEACTaBISETCS IUIOTHOCTBIO
pacnpenenenus

2
(Xi _ch)
—

1
f(X)=———e 2

278,
KpI/IBafl IINIOTHOCTHU paCHpeILCHCHI/Iﬂ BCIIMYHNHBI X CI/IMMeTpI/I‘-IHa OTHOCUTCIBbHO TOYKH

Xcp (em. puc. 1.1)[2].

J(x)

X

Pucynok 1.1 - HopManbHBIN 3aK0H pacrpeeseHust

3AJJAHUE 1: Ouyenumv u3menenue cpeoHux nokazameneii u amMnaumyobl
cooepicanusn nojie3Ho20 KOMNOHeHma 6 anamum — Hepeaunoeoi pyoe Ha O0CHOge
IKCHEPUMEHMAIbHBIX OAHHbIX, npueedenuvlx ¢ maoauye 1.1. Ilocmpoumsv Kpueyio
nIOMHOCMU PACRPEOeeHUA 6eIUYUHDL.

T enepanbHOl COBOKYITHOCTBIO HA3BIBACTCS COBOKYIHOCTb BCEX MBICIHMBIX HAOIIONCHHH, KOTOPHIE MOIH OBl
OBITH CHIeaHBI IPH JAaHHOM peabHOM KOMIUIEKCE yCIOBHN M3MepeHnH. YHCIIo WIeHOB, BXOIAIINX B TCHEPATHHYIO
COBOKYITHOCTb, Ha3bIBaIOT 00bEMOM T'€HEPATBHOW COBOKYITHOCTH .

’BBIGOPOYHOIl COBOKYIIHOCTBIO HIH TPOCTO BBIGOPKOil 0ObeMa N HA3BIBACTCS COBOKYIHOCTH N OOBEKTOB,
O0TOOpPaHHBIX U3 UCCIICTYEMOH TeHEPATbHON COBOKYITHOCTH.



Tabmuma 1.1

Ne Macca | Conepsxanue I1K B Ne Macca Conepxanue Ne Macca Conepxanue
KycKa | Kycka, T Kycke, % kycka | kycka,r | IIK B kycke, % | |[Kycka| Kycka, T IIK B xycke, %
BAPUAHT Nel BAPUAHT Ne2 BAPUAHT Ne3
1 64 3,85 1 54 12,65 1 87 0,72
2 60 3,88 2 50 12,48 2 85 0,98
3 65 4,99 3 48 12,11 3 85 0,93
4 72 3,96 4 52 12,34 4 81 1,04
5 69 3,25 5 80 22,68 5 85 0,89
6 60 5,34 6 78,5 0,78 6 90 1,25
7 60 6,5 7 91 0,84 7 86 1,46
8 60 8,44 8 85 0,42 8 85 1,89
9 45 9,57 9 81 0,36 9 92 3,34
10 44 11,87 10 89 0,69 10 86 1,36
[Tponomkenne TadauIb! 1
BAPUAHT Ne4 BAPUAHT Ne5 BAPUAHT Ne6
1 70 7,46 1 64 3,85 1 89 18,22
2 68 16,77 2 60 3,88 2 83 0,72
3 46 17,98 3 55 4,97 3 81 0,64
4 54 18,01 4 72 3,96 4 73 1,25
5 58 18,89 5 59 4,25 5 78 1,54
6 85 2,42 6 60 5,34 6 84 3,26
7 85 2,26 7 60 6,5 7 85 2,26
8 85 0,68 8 60 8,44 8 85 0,68
9 78 1,28 9 45 9,57 9 78 1,28
10 87 1,35 10 44 11,87 10 87 1,35
BAPUAHT Ne7 BAPUAHT Ne8 BAPUAHT Ne9
1 90 1,98 1 80 1,21 1 54 18,01
2 88 2,02 2 95 3,41 2 48 18,89
3 85 1,57 3 85 0,96 3 85 2,42
4 94 1,25 4 85 1,44 4 74 2,96
5 85 1,02 5 93 1,32 5 70 2,42
6 85 1,65 6 62 2,89 6 60 10,69
7 87 1,63 7 83 2,67 7 72 0,73
8 85 2,87 8 74 2,96 8 85 0,60
9 92 1,78 9 70 2,42 9 80 1,27
10 82 1,25 10 91 2,85 10 78 1,68
BAPUAHT Nel0
1 78 2,88
2 69 2,35
3 70 2,37
4 79 3,63
5 77 2,59
6 54 5,31
7 80 5,65
8 70 7,46
9 48 16,77
10 46 17,98




4) Temwl 0oknaooe
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['€0KOHTPOJIb HA TOPHOM IPEAIPUATHH.

[Ipon3BOACTBEHHBIE UCCIIEIOBAHUS.

MeTop1 HaOJIOIEHUS 32 TEXHOJIOTHYECKHUM MTPOLIECCOM.

Opranu3zanus onpoOoBaHus U KOHTPOJIS Ha Kapbepax.

CucreMsbl U ciocoObl aBTOMATUYECKOTO PETYIMPOBAHUS MPOU3BOACTBEHHBIX ITPOLIECCOB.
MeTo/1b1 aBTOMaTHUYECKOI'O PETYJIUPOBAHUS IPOU3BOJCTBEHHBIX IIPOLIECCOB.

Bonpocbwt k Ix3ameny:

ok wdE

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.

Knaccudukanus BU0B KOHTPOJIS.

Hepaszpymaromuii 1 pazpymaroumi KOHTPOJIb.

KoHTpouib 110 XapakTepy pacrnpeaeneHus o0 BpeMEeHHU.

KoHTpoJib B 3aBUCUMOCTH OT UCTIOJTHUTES.

KoHnTposb 1o craguu TexHoIorudeckoro (Iporu3BOACTBEHHOI0) IIpoIecca.

KoHTposib 10 xapaktepy BO3JEHCTBUS HA XOJI MMPOU3BOJCTBEHHOTO (TEXHOJIOTUYECKOTO)
npoiiecca.

KonTpose 0T MecTa npoBeaeHus.

KoHTpob 110 00BEKTY KOHTPOJISL.

KoHTpoJib 1o yncny n3mMepeHui.

. O011I1e moI0XKeHUsI 0 TEOKOHTPOJIE.
. [Ipon3BOACTBEHHBIN MPOLIECC HA TOPHOM MPEINPUATHH.
. IIpouieccsl mpu pa3zpaboTke MECTOPOXKIACHHS IOJE3HOTO HCKOMAEeMOro IMOJ3EMHBIM

CII0COOOM: OCHOBHBIE U BCIIOMOTaTEbHBIE.

[Tpon3BOICTBEHHBIE MPOLECCHI MPU OTKPBITONH Pa3paboTKE MECTOPOXKAECHUH MOJIE3HBIX
MCKOMNAeMBbIX: MOATOTOBUTEIbHBIE, OCHOBHBIE U BCIIOMOTaTEIbHBIE TIPOLIECCHI.
[Tpon3Bo/iCTBEHHbIE ~ TpOLIECCHl  MPU  OOOTallleHMH  TOJE3HBIX  MCKOMAaeMbIX:
MOJIFOTOBUTENIbHBIE, OCHOBHBIE M BCTIOMOTATEJIbHBIE MPOLIECCHI.

BrruncnuTenbHble cpencTBa MPOrpaMMHO-TEXHUYECKUX KOMIUIEKCOB.

CpencTtBa KOMMYHHMKAIUI MPOTPaMMHO-TEXHUUYECKUX KOMILJIEKCOB.

[Tporpammusie cpeactsa ACYTII mpu OTKPBITBIX TOPHBIX paboTax.

Mertponoruueckoe obecieuenne ACYTII npu OTKpBITBIX TOPHBIX paboTax.

CucreMbl aBTOMAaTHYECKOTO pPETYJIHPOBAHMS MApaMETPOB IIPU  OTKPBITBIX T'OPHBIX
paborax.

CriocoObl KOMOMHUPOBAaHHOTO YIPaBJIEHUS MPOLECCaMU MPHU OTKPBITBIX T'OPHBIX
paborax.

CucteMbl U crocoObl aBTOMAaTHYECKOTO PEryJIMPOBAHUS Mpoliecca ICKaBIUH TOPHOM
MAacCBhl.

CucteMbl 1 cr1ocoObl aBBTOMAaTHYECKOTO PETYJIMPOBAHUS MpoLiecca MepeMeIIeHus pyIHON
MacCBhl.

Cuctembl ¥ CIOCOOBI ABTOMAaTHUECKOTO PETryJIMPOBaHUs Mpoliecca OypeHUs: CKBaXXHUH U
HIITYPOB.

OO011re NPUHIMIIBL U MOHATHUS KJIACCUYECKOH M COBPEMEHHON TEOpPHM YNpAaBJICHUS IPH
OTKPBITBIX TOPHBIX padOTax.

MeTto1bl yIpaBieHuUs C UCIIOIb30BaHUEM HEWPOHHBIX CETEM.

MeTtoapl ynpaBiaeHHUs ¢ HCIOJIB30BAHUEM HEYETKMX MHOKECTB.

MeTtonpl ynpaBlleHUsT € HCIHOJb30BAHUEM JETEPMUHUPOBAHHBIX M CTOXACTHUECKUX
MOJIEJIEN.

TexHOIOTHMYECKHI U CUCTeMHBIN aHanu3 nHpopmanoHHoi 6azsr ACYTII.

[Topsinok cozmanmst ACYTII Ha OTKPBITHIX TOPHBIX paboTax.

enooOpazoBanue npu co3nanuu ACYTII Ha OTKpPBITBIX TOPHBIX paboTax.
OxoHomuueckas d3¢dextuBHOCTh BHepeHUss ACYTII Ha OTKPBITHIX TOPHBIX paboTax.



TEXHOJIOI'MYECKASA KAPTA JUCIUIIVIMHBI

OCHOBHAS OBPA30BATEJIBHAS ITPOI'PAMMA
21.05.04 I'opHoe aeJ10
cunenuagan3anusa Ne 6 «OQooraiieHue moJe3HbIX HCKOIAeMbIX»
(xox, HanpaByIeHHE, TPOQUIIH)

TEXHOJIOI'MYECKASA KAPTA

HIudp auctmrumae mo PYIT ‘ b1.B. BJI.5.2

JucrummHa | ABTOMATH3UPOBAHHbIE CHCTEMbI

Kypc |2 |cemectp |4

Kadenpa | I'opHoro nena, Hayk o 3emJjie 1 NPpUPOA000YCTPOICTBA

Tepemenko Cepreii BacuibeBuy, A.T.H.,

®.1.0. nmpemnogaBarens, 3BaHAE, JOKHOCTD .
3aB.kadenpoi

DOIII. TPYAOEMKOCTbuyye/3ET | 144/4 | Kon-Bo cemectpoB | 1 | WuTepakTuBHBIE DOPMBI o6y rex. ceou. | 30/30

HKoﬁLu./Te}c. cem. |30/3O Il—IP/CMOGIu./TEK. ceM. |44/44 |J_IE06H1./T6K. ceM. |'/' | ®OpMa KOHTPOJIAA I 3K33MBH

- TOTOBHOCTBIO IPUHUMAaTh Y4acTHE€ BO BHEAPEHUM ABTOMATHU3UPOBAHHBIX CUCTEM
yrpasienus npousBoiacteom (IT1K-8);
- TOTOBHOCTBIO ITPUMEHSTh COBPEMEHHbIE HH(OPMALIMOHHbBIE TEXHOJIOTUH,
aBTOMATHU3UPOBAHHBIE CUCTEMBI IPOEKTUPOBaHUs 00oraTuTenbHbIX npousBoacTs (IICK-

Kon ¢popmupyemoii KonuyecTBo MaxcumaJjibHOe Cpox
Coaepsxanue 3ajanust .
KOMIIeTEeHINH MEpONpUSTHI | KOJIMYECTBO 0AJJI0B |  NpeAoCTABJICHUS

Beoonwiit 610k

He npenycMmotpeH | | I

Ocnoenou 610K

K-8, TICK-6.5 'Y CTHBIN onpoc Ha 4 24 B teuenue cemecrpa
[MOHMMaHKUE TEPMUHOB
[loaroroBka
[IK-8, TICK-6.5 KOHTPOJIEHOH paboTHI, 1 36
pedepara, ToKIaga U
[pe3eHTalun
Bcero: 60
TIK-8, TICK-6.5 DK3aMeH ggﬁggz é 28 ITo pacrincanmro
Bcero: 40
HUroro: 100

[Ilkana oneHUBaHUS B paMKax O0alIbHO-peUTHHIoBON cucteMbl MAI'Y: «2» - 60 6amioB
u MeHee, «3» - 61-80 6amnos, «4» - 81-90 Oamnos, «5» - 91-100 OannoB.




