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1. IlepeyeHb KOMNeTeHIUH

- TOTOBHOCTHIO NIPHHUMATH Y9acTHE BO BHEAPECHUU aBTOMATH3UPOBAHHBIX CHUCTEM YITPABJICHUS
npousBoacteoM (ITK-8);

- TOTOBHOCTBIO MPUMCHSITh COBpEMEHHBIC UHPOPMAITMOHHBIE TEXHOJIOTHH,
ABTOMATU3UPOBAHHBIC CHCTEMbI MPOCKTHUPOBaHKsI 00oratuTeabHbIX npou3soacts (ITCK-6.5).




KpuTepuu u nokasare/i OlleHUBaHMsI KOMIETEHIIMHA HAa PA3/IMYHbIX 3TanaxX UX GOpMUpPOBaHMS

dopmupyem Kpurepuu u nokasaTeau OlleHUBaHUsI KOMIETEHIUI
Oran GopMUpOBaHUS KOMIIETEHINH (pa3aesbl, ast ) ) ) opmbI KOHTPOIIA
TeMBI THCIMILTHHE) KOMITETEHIL 3HaTh: YMmertn: Bnanets: C(l)OpMPIpOBaHH(iCTPI
st KOMITCTEHIIHI
1. Knaccupukanuss BUAOB KOHTPOIS U I1K-8, CYIIHOCTh KOHTPOJISA, KIaCCU(PHUKANMSI | KIacCH(UIIIPOBATH OOIMMHUCBEICHUSIME O | Y CTHBIN olpoc Ha
o0rre CBeIeHHU 0 TEOKOHTPOJIE TICK-6.5 €ro BUAOB W OOIINE TIIOJNOXKEHUS O | KOHTPOJb IO BUIAM TCOKOHTpOJIE TOHUMaHHUEe TEPMHUHOB
TEOKOHTPOJIE
2. Cocrapnsitomue  npousBoacTBenHnoro | ITK-8, MIOJIrOTOBUTEIIbHBIE, OCHOBHBIC H Kiaccu(uImpoBaTh napopmanmei o YcTHBI onpoc Ha
nporecca pu OTKPBITOH paspabotke | IICK-6.5 BCIIOMOTaTeIbHBIEC TIPON3BOJICTBEHHBIE | MPOM3BOACTBCHHBIC MOATOTOBUTEIBHBIX MTOHUMaHHE TEPMUHOB,
MECTOPOXKICHUM IIPOIIECCHI ITPU OTKPBITON pazpaboTke OTKPBITOH pa3paboTke OCHOBHBIX U Joxnan ¢ npe3eHranueit
MECTOPOKIEHUH MOJIE3HBIX MECTOPOXKICHUI BCIIOMOTaTENbHBIX
HCKOIIAaeMBIX: mporieccax mpu
OTKPBITOH pa3paboTke
MECTOPOXKICHUI
3. Crnocob6sl 1 cpeacrtBa  koHTposs | ITK-8, METOABI M CpEACTBA M KOHTPOJSA | MPOBOIUTH U3MEPEHUE METOZaMH U3MEPEHHUS YcTHBIN onpoc Ha
napaMeTpoB TexHojiormdeckux npoueccoB npu | [ICK-6.5 apaMeTpoB  TPOIECCOB  OTKPBITOM | IEMEHTHOTO COCTaBa cocTaBa M KauecTBa MOHUMAaHNHE TEPMHUHOB
OTKPBITOH pa3pabOTKe MECTOPOKICHUIH JOOBIYH JIOOBITON PyIHOW MacChl. PYZIHOI Macchl
4. Cuctembl u cpexactBa opranmzauuu | [1K-8, U3MEpPUTENIbHBIE YCTPONCTBA, X THIIBL, | UCHOJB30BaTh  CPEACTBA | METPOJIOTHUECKUM Pemenne 3anau
HU3MEPEHUH, BeipaboTk u  peammzanuu | [ICK-6.5 BBIYMCIIUTEIIbHbBIE CpeACTBa | KOMMYHUKAIIMI obecrieuennem ACYTII
YIOPaBIAIONNX BO3IEHCTBUNA HPOTPaMMHO-TEXHUUECKUX MIPOTPaMMHO- MPU OTKPBITOH JJ00bIYe
KOMITJIEKCOB;[IPOTPAMMHBIE ~ CPEJCTBA | TEXHHYECKUX KOMIUIEKCOB
ACYTII npu oTKpBITON HOOBIYE. JUISL peanuzanuu
OpraHU3alUK U3MEPEHU
5. ABTOMAaTHUYECKOE perynaupoBanue | [1K-8, OCHOBHBIE CUCTEMBI aBTOMaTHYECKOTO UCTIONB30BaTh CUCTEMBI nHdopmanue o VYcTHbIi onpoc Ha
npoleccaMy dKcKaBaluuu TpaHcroptupoBanus | [ICK-6.5 peryaupoBaHus IpoLEecCaMy aBTOMATHUYECKOTO METOoAaxX MIOHUMaHHE TEPMUHOB
JOOBITO pyTHOI Macchl 9KCKaBallMMH TPAHCIIOPTUPOBAHHUU perynupoBaHus npu aBTOMATHUYECKOTO Joknan ¢ npe3eHTanuei
J00OBITON pyTHOM Macchl OTKpBITOM 100BIYE peryaupoBaHus
mpoleccamMmu
9KCKaBaI[MHU
TPaHCIOPTUPOBAHUH

JIOOBITON pyAHON MacChl




6. ABTOMAaTHYECKOE PeryJMpoBaHHe

K-8,

001I[HEe MTOOXKEHHSI CHCTEM U CIIOCOO0B

HCIIOJIB30BAaTh CUCTCMBI U

nndopmanueii o

YcTHbIN 0npoC Ha

nporeccaMy OypeHHs IPH OTKPBITOH I1CK-6.5 ABTOMATHYECKOTO PEryJINPOBAHUS CIOCOOBI MeTo1ax NOHMMaHHE TEPMHUHOB
pa3paboTke MECTOPOKACHHUH ITOJIE3HBIX IporeccoB OypeHus. ABTOMAaTHYECKOTO ABTOMAaTHYECKOTO Joxmnaz ¢ npeseHTanuen
HCKOMAaeMBIX perynupoBaHus perynupoBaHus
TIPOIIECCOB OypeHNUs mporieccaMu OypeHHs
7. ABTOMaTHYECKOE peryaupoBanue | [1K-8, CHCTEMBI ¥ CPECTBA PETYIMPOBAHUS U | UCIIOJIb30BATh CHCTEMBI nndopmanueii o YcrHbIH onpoc Ha
BCIIOMOTaTeIbHBIMU Tpolieccamu 1pu oTkpbiToi | [ICK-6.5 YIIpaBJIEHUs] BCHOMOTaTeIbHBIMU peryiupoBaHus U cHCTeMax M CpecTBax NOHMMaHKE TEPMHUHOB
JIOOBIUE MOJIE3HBIX UCKOMAEMBIX MpOoLIeCCaMy MPU OTKPBITON T00bIYE yIpaBJIeHUS peryIupoBaHUs U Jloxnan ¢ npe3eHTaue
T0JIE3HBIX HCKOMAEMBIX BCIIOMOTaTeJIbHBIMU yIpaBiIeHUs
IporeccaMu Mpu BCIIOMOTaTeIbHBIMU
OTKPBITOM 100BIYe IporeccaMu Ipu
TIOJIE3HBIX NCKOMIAEMBIX OTKPBITOH 100OBIIE
TIOJIE3HBIX NCKOMIAEMBIX
8. CoBpemeHHble  MeTonsl  ympasneHus | I1K-8, 00IIMe TPUHIUITEI U TTOHATHS MIPOBOANTH METOJIaMH{ YIpaBJICHNUS | Y CTHBIH OIpoC Ha
OTKPBITBIMU TOPHBIMHU paboTamu I1CK-6.5 KJIACCHUYECKOM M COBPEMEHHOM TEOPUH | TEXHOJIOTHUECKHH U C MCTIOJIb30BAHUEM MTOHUMaHHE TEPMUHOB,
YIpaBIECHUS OTKPBITHIMHA TOPHBIMH CHCTEMHBIN aHAIIN3 JICTEPMUHUPOBAHHBIX M | PELICHHE 33/1a4
paboTtamu nHpopMannoHHo# 6a3bl CTOXAaCTHUECKUX
ACYTII Mojenen
T1K-8, oO011re MPUHITUIBI ¥ TIOHSTUS HMCIOJIL30BaTh METOJaMU YTl onpoc Ha
I1CK-6.5 OIpoOOBaHKe MACCHBA U OTOUTOMN pazuoMeTpuiecKue MPEIKOHIICHTPaIHs MOHUMAaHNHE TEPMHUHOB

9. KoHTpOob KadecTBa pyIHONH MacChl

PyAHOU Macchl.

METOJIbI JUIsl KOHTPOJIS
PYZIHOI Macchl

PYyA: KypITHOIPOLIMOH-
HOH COPTUPOBKY,
KyCKOBas cemnapanuu u
MEITKOTIOPIIMOHHON
COPTHUPOBKH




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 CTYIECHT PEIIMJI BCE PEKOMEHIOBAaHHbBIC 3a/1a4H, MMPABHIBLHO
U3JI0KHWJI BCE BapUaHTBl HMX PEIICHUs, apryMEHTHUPOBAB WX, C 00s3aTeIbHON CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIU TI0 COJCPIKAHUIO ITO HEOOXOJIIMO).

4 Gansa BBICTABIISIETCS, €CIU CTYIEHT pennl He MeHee 70% peKOoMEeHJOBaHHBIX 3aiad,
NPaBUJIBHO M3JI0KUJI BCE BAPHAHTHI PEIICHHS, apT'YMEHTHPOBAB UX, C 0053aTEIbHOM CCHIJIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CJIU 110 COJIEPKAHUIO 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 COJEPIKAHHUIO 3TO HEOOXOAUMO).

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

3. Kpumepuu ouenku épicmynnienue cmyoenmos ¢ 00K1aoom, pepepamom, Ha ceMuHapax

baJuibl XapaKTepUCTHKH 0TBETA CTYAEHTA

3 - CTYICHT T7TyOOKO ¥ BCECTOPOHHE YCBOMII MPOOIIEMY;

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

- ONMpasiCh HAa 3HAHUS OCHOBHOW W JOMOJHHUTEIBHOW JIUTEPATYpPHI, TECHO
MPUBS3BIBAET YCBOCHHBIE HAYYHBIE TMTOJO0XKEHHS C MPAKTUIECKON e TeNbHOCThIO;

- yMeJI0 00OCHOBBIBACT U apPTyMEHTHPYET BBIIBUTAEMbIC UM UJICH;

- JieNaeT BBIBOALI M 0000IIEHMS;

- cBOOOIHO BJIaZI€ET HOHSATHIMU

2 - CTYZIEHT TBEPAO YCBOWJ TEMY, TPAMOTHO M IO CYILIECTBY M3Jaraer ee, Onupasch
Ha 3HAHWS OCHOBHOM JIUTEPATYPHI;

- HE JIOIYCKAET CYLIECTBEHHBIX HETOUYHOCTEH;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C TIPAKTUICCKOM IESITEIIbHOCTHIO;

- ApryMEHTHUPYET Hay4YHbIE MOJIOKEHHUS;

- JIeJIaeT BLIBOJBI H 000OIIEHNS;

- BJIaJICET CUCTEMOI OCHOBHBIX MMOHSITHH

1 - TeMa pacKpbITa HEAOCTATOYHO YETKO M TOJHO, TO €CTh CTYAEHT OCBOMII
npobieMy, IO CYIIECTBY H3Jaraer ee, ONMUpascCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JUTEPaTypPhl;

- JIOIYCKaeT HeCYIIeCTBEHHbIE OIMOKHU U HETOUYHOCTH;

- HCTIBITHIBAET 3aTPYAHEHHUS B IPAKTUYECKOM TPUMEHEHNUN 3HAHUM;
- 11200 apryMEeHTHPYeT HayuHbIE TOJI0KEHHUS;

- 3aTpyIHsAeTcs B GOPMYJIHPOBAHUH BBIBOJIOB U 00OOIIEHMI;

- YaCTMYHO BJIAJICET CUCTEMON MOHITHI

0 - CTYZICHT HE YCBOMWJI 3HAYUTEIHLHOM YaCTH MPOOJIEMBI,

- IONTYCKAEeT CYIIECTBEHHbIC OIIMOKU U HETOYHOCTHU IPU PACCMOTPEHUH €€;
- UCTIBITHIBAET TPYAHOCTH B IPAKTUIECKOM NMPUMECHEHUH 3HAHUH;

- HE MOXKET apr'yMEHTUPOBATh HAYYHBIEC IIOJIOKEHHUS;

- He (hopMyIIUpYET BHIBOJIOB U 000OIICHUIA;

- HC BJIaACCT MOHATUHMHBIM arrapaTom




4. Ilpezenmayus (Kpumepuu oyeHKU npe3eHmayuu)

MakcumaabHoe

CTpyKTYpAa Hpe3eHTAllNU
PYKTYypa np I 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 XopoIo mogo0pansl, 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 KOHTPOJIbHbIE 3aJaHUSl M MeTOAHMYECKHE MaTepuaibl, ONpeaesiioume
npoueaypbl OLEHMBAHMS 3HAHMI, yYMeHWiH, HABBLIKOB M (MJIM) ONBITA [eATeJbHOCTH,
XapakTepu3ylommx JTanbl (GOpMHPOBAHHUSI KOMIETEHUMI B IIpolecce OCBOEHHUS
o0pa3oBaTe/IbHOM NPOTrPaMMBbI

1) Tunoeoe 3a0anue na nonumanue MePMUHOB
Huxe mpuBomsTCS ompeneneHrs BaXKHEUIINX 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 KOHTPOJIb.
CranroHapHBIi KOHTPOJIb.
0.  CruomHON KOHTPOJb.
11.  BosIOOpOYHBIN KOHTPOJIH
12.  T'eoxoHTpoOIIb

13. Usmepenue

14. TouHOCTB

RBOoo~Nooa~WONE

a. Konmponv npu xomopom épemsi KOHMpOJisl PAGHO 8PeMeHU OOHOU MeXHOI02UYeCKOU
onepayuu -t = t,,.




b. Koumpons,  nposooumviii  HenocpedcmeenHo  Ha — pabouux — mecmax, — 2o0e
U320MaBIUBAENCSL NPOOYKYUSL.

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

d. Kommpons, cocmosiwuii 6 HenpepvigHOIl NPOBEPKe COOMEEMCMBUSL KOHMPOIUPYEMbIX
napamempos HOpmMam 8 medeHue 8ce20 MexXHONI02ULeCKO20 Npoyecca Uil ONpeoeléHHol cmaouu
€20 Yukida.

€. KOHMPONbL ~ COOMBEMCMBUS  KOHMPOIUPYEeMO20 — napamempa obvekma Hopme
onpeodensemblil O pe3yiIbmamam 63aumMo0etiCmausl pa3iuiHbLX Qu3UUecKux noietl U u3ny4eHull ¢
00beKmMOoM KOHMPOJIA.

f. mpoyecc noryuenus u obpabomru ungopmayuu 06 obvexme (COCMOAHUU MACCUBA U
OMOENbHBIX  BLIPAOOMOK, NAPAMEmpPax MexHON0SUUeCKUX NpoYecco8 U UX COCMOSHUU,
napamempax MexaHusmog u ux demanei u m. 0.) C Yeibld ONpedeieHusi e20 COOMEemcmeus
NPUHAMBIM HOPMAM U napamempam (200HOCmu) u npu HeodXo0UMOCmu 86e0eHUsl YRPAGIAIOUUX
6030elicmeutl Ha (hakxmopul, erusiowUe HA 0OBLEKM.

g. KOHmMpONbL OnpedeneHus COOMBEMCmaUs (Ui Hecoomeemcmeus) KOHMpOIUpPyemozo
napamempa Hopme, COnpoBONCOAOWULLCS PA3PYUeEHUeM 00beKma KOHMpPOJIsL.

h. Koumponws, npu xomopom usmepumensuyio uHpopmayuio ROIY4Aiom nepuoouyecKu
yepes YCMaHoBIeHHble UHMEPBALbl BPEMEHU L.

I. Konmponw, npoeooumsiii 6 Criyyatiible MOMEHNbL 6PEMEHU.

J. Koumpono, npumensiemviti npu 66e0eHuu 6 MmMexXHOAIOSUYECKULl NPOYecc HOBbLX
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 Maccuea UiU  epAPuUKO8  MAaKux
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
CMadbunIU3uUpoB8acs, a Hogoe 060pPyo08aHue pabomaem 6 3a0AHHOM pexcume, 8 COOMEemcmeue ¢
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 sTam — onpeaeneHne LeaH Mpe3eHTauH
2 3Tan — noipoOHOE pacKpbITHE UH(POpMALIHH,
3 3Tar - OCHOBHBIE TE€3UCHI, BBIBOJIBI.

Crnenyer ncnons3oars 10-15 ciaiinos. ITpu sTom:

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

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

- C€ OCTaBILIUECS CIIal/Ibl 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 mpUQTOM.

TmarensHO CTpYKTYypHpOBaHHAs HHOpMALHS.

Hannyne KOpOTKMX W JTaKOHWYHBIX 3aroJIOBKOB, MapKHPOBAHHBIX W HYMEpPOBAHHBIX
CIIHCKOB.



Kaxxnomy monoxeHuto (u1ee) HaJo OTBECTH OTACTbHBIN ad3ail.

['maBHY!0 H€10 HaJI0 BHUIOKUTH B MIEPBOIl CTpOKe ad3alia.

Hcnons3oBark Tabmuunabie GopMbl TpeacTaBieHuss WHGOpMauK (IUarpaMMBbl, CXEMbI)
JUTSL WULTIOCTPALMK BaKHEHIINX (PAKTOB, UTO AACT BO3MOXHOCTh MMOAATh MaTeprall KOMIIAKTHO U
HaIJISITHO.

1. T'paduka momKHA OPraHUIHO AOTOJHSATH TEKCT.
2. BrIcTymuieHHe ¢ pe3eHTanuei nurcs He 6onee 10 MuHyT;

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

Jlnist OIIEHKM M3MEHYMBOCTH TEXHOJIOTMYECKUX TOKa3aTeneld B PYAONOTOKaX BO3MOXKHO
ucnosp3oBaHue 6osuee 20 pa3nMyUHBIX [10Ka3aTeIei, KOTOPbIE MOT'YT OBITh 1I€TEPMUHUPOBAHHBIE,
BEPOSTHOCTHBIC WJIM KOMIIO3UIIMOHHBIE. JleTepMUHHMpOBaHHBIE Oa3upylOTCS Ha ammapare
pa3MMUHBIX 00JacTell MPUKIAJHOW TEOMETPUH, a TaKKe T'€OMETpUH HeIp, C IpaduvecKuM
0TOOpaKeHHEM HM3MEHYHMBOCTH. BeposSTHOCTHBIE OLEHKM OCHOBAaHBI Ha IOHATUSX TEOPUH
BEPOATHOCTEH (MaTeMaTH4ecKol CTaTUCTHKH). [Ipy KOMIIO3MIIMOHHON OIIEHKE MCIIONIB3YIOTCS U
BEPOSITHOCTHBIE, U IETEPMUHUPOBAHHBIC JIEMEHTHI.

JIroOble MeTOABl OLEHKM W3MEHYMBOCTH TEXHOJOTHYECKUX IOKa3aTele JOJDKHEI
XapaKTepHU30BaTh TPH CTOPOHBI KOJIEOATEIHLHOTO MIPOIIecca:

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

HauOonpiiee pacnpocTpaHeHHe B HPAKTUKE  MCCIEIOBAHMM, CBA3aHHBIX  C
M3MEHUYMBOCTBIO KayeCTBa IIOJE3HBIX MCKOINAEMBIX, HAIUIM METOJbl OLIEHKH H3MEHYHMBOCTH,
OCHOBaHHbIE Ha NIOKAa3aTeJNAX BapUALlMOHHON CTAaTUCTUKH.

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

1. JInst olleHKM MCTUHHOrO 3Ha4yeHMs u3MepseMoi BennuuHbl ucnoib3dyercas 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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CIMHUYHON TUIONIaAH, E€AWHHYHOM OOBEME pyIbl, TOPIUH PYIOINOTOKA WA IPOMEXKYTKE
BpEMEHHOro uHTepBana i=17,2,3...n.
2. CPEAHEE B3BEILIEHHOE 3HAYEHUE
n
27 i
X = i=1

63 n ’

Vi

1
N



rae Yi — BBIXOJ, pasMep U Mmacca 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 mokaszatenen

KadcCTBa

_ Z|Xi = Xi4] Z|Ai|
A= i=1 — i=1

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

n

2[4

_ =l

o

n
Z‘Xi — Xy
_ it

n n
4. Ilnst orieHKH cTeneHu pazopoca (OTKIOHEHHsI) KaKOTO-TO TTOKa3aTels OT €ro CPeaHETo

3HAUYEHMS, HapsAy C MAaKCUMaJbHbIM M MHUHMMAJIbHBIM 3HAYEHUSIMU, UCIOJIB3YIOTCS MOHSATHUS
JUCIIEPCUU U CTAaHAAPTHOTO OTKJIOHEHMS

JUCIHEPCUSA (APUOMETUYECKAS) unu maTemaTthyeckoe OXKMIaHUE KBajapaTa
Pa3HOCTH MEXAY CIy4allHOM BEJIMYMHOM M €€ MaTeMaTUYeCKUM OXUIaHueM (CpeaHuM
3HAUEHUEM)

D=0c’=M ki _maf}%Z(xi _ch)z :%Zn:é‘iz
i=1

Hucnepcusi MeHsiercss OT Hyns 1o OeckoHeuHocTu. KpaitHee 3HaueHue (0 o3Haudaer
OTCYTCTBHE U3MEHUMBOCTH, KOT/Ia 3HAYEHUS IEPEMEHHON MOCTOSHHBI.

CTAHAAPTHOE OTKJIOHEHUME, CPEJJHEE KBAJIPATUYECKOE OTKJIOHEHUE
BBIUMCIISIETCS] KaK KOPEHb KBaJpaTHbIN U3 aucnepcuu. Uem Bbllle AUCIEpCHs WIM CTaHAApTHOE
OTKJIOHEHUE, TEM CHJIbHEE pa30pocaHbl 3HAYECHUS IEPEMEHHON OTHOCUTEIBHO CPETHETO.

o=+J/D

5. JIOTAPUOMUYECKASA JTUCIIEPCHUA, oTpaxkaromas JuCIEPCUI0 AECITUYHBIX WU
HaTypaJIbHBIX JOrapu(pMoB cosiep:kaHuil (UCTIONb3yeTCsl B TEOCTATUCTUKE)

1 n
oy =20 ~lgx,)’

6. JJIOTAPUOMHNYECKOE CTAHIAPTHOE OTKJIOHEHUME, Bblumciasiemoe Kak
MOJIOKHUTEIBHOE 3HAUCHHE KBAJPATHOTO KOPHS U3 JIOTapu(pMUUECKON JUCTIEPCUU



1 n
O-Ig = Ezl(lg Xi _Ig ch)z

M3menunBoCTh, KadecTBa II0 YacTOTE B BapHaHHOHHOﬁ CTaTUCTUKE HpI/I6HI/I)K€HHO
OLCHUBAIOT CICAYIOIIUMU MMOKA3ATCIIAMM:
1. CPEJIHUM ITEPHOJT KOJIEBAHWM (untepBan omHOro KoneObanus)
1 n

o1& L n
f=n L= I/IJ'II/ItZ—l ti:—T :
n n-1 n-143 n-1

rae L- nuHeitHbIi nHTepBa,

T — BpeMeHHOI UHTEPBA,

N — 4KCTIO0 MepeceueHnil KpUBOM U3MEHUYUBOCTH YPOBHS CPEHETO 3HAUCHUS MTOKazaTenei
KayecTBa Ha MPUHATOM HHTEpBaJe

2. CPEJIHAS YACTOTA KOJIEBAHMI nokasarens kadecTsa

1 _
W==HUuiuw=-—
| t

3. KODOOUIIMEHT B3AMMHOM KOPPEJISLIUY, xapakTepusyrOmuii TECHOTY
JIMHENHOMN CBSA3U MEXAY CMEKHBIMU I10Ka3aTeIsIMU KauecTBa

2 Zn:ri
r = =12t

i 7 r=-=—[1]
(o2 n

_ XiXi1 =X

OmauM U3 yCIOBUW TIONYYEHHS HAJICKHBIX OIICHOK SIBJISETCS TpeOoBaHHME K HX
HECMEIEHHOCTH, KOTOPOE 3aKJII0YAaeTCd B TOM, YTOOBI NPH 3aMeHE OLICHKOW X, MCTHHHOIO
3HAYCHUS X, HE JOMYCKaNaCh CUCTEMATHYECKasl MOTPEIIHOCTh (B CTOPOHY YBEIUYCHHS WM
YMEHBIICHUS OTHOCUTEIBHO Xiyep)-

Hecmeniennoii onienkoit ntucnepcun DysiBisieTcs BenuuuHa
n

Z(Xi - ch)2
D — i-1
g n-1

Wctunnas BenwunHa morpemHocTd D BemuduHbl X SBJISICTCS TakKe HEU3BECTHOW W B
MpOIIecCe U3MEPEHUN MBI MTOJIy4aeM OIIEHKY ATOW BEJIMYUHBI, KOTOPYIO Mbl 0003HAYHM S;.

B Teopun ommbOK q0Ka3bIBaeTCs, YTO MPH JOCTATOYHO OONBIIOM YHCIIE M3MEPEHUN N
BeMYMHA S,puOIM3uTeNnsHO paBHa D u onpenensiercs cienyroniei Gpopmynoi

DTa BemWYMHA Ha3bIBaeTCs cpeaHekBanpaTuaHbiM oTKIoHeHHEM (CKO) u npencraBniser
co0oii pazdpoc “B cpeaHem’ 3HAUCHUN Xj0THOCHTENBHO Xo. [1o cyTH, BemuumHa S, mpeacTaBiseT
€000 MOrpenHoCTh €AMHUYHOTO U3MEPEHHUSI: TOTPEITHOCTD JIF0OOT0 M3MEPEHHOTO 3HauUeHUus X;
B JaHHOW CeprH M3 NU3MEPEHUH OJHA W Ta ke M paBHa S,. MHoxwutenb (N-1) B 3HamMeHaTene
OTpakaeT TOT (haKT, YTO, €CIIM BBl IPOBOJIUTE OJHOKPATHOE U3MEPEHNUE, TO MOTPEITHOCTh TAKOTO
W3MEPEHUS SIBIISIETCA MTOJIHOCTBhIO HEOIIPEIETIEHHOM.



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
CpezHero, KoTopast BEIUHCISIETCs 110 (hopMyIie

[Ipu oOpabGoTke pe3ynbTaTOB U3MEPEHUM NPUXOJUTCS BCTPEUaThCS C Pa3IUYHBIMU
3aKOHAMM  pACIPENEICHUs] H3MEpSEMBIX BEJIMYHMH, pPAacCMaTpPUBAEMBIX Kak CilydailHble
BEJIMYMHBI: HOPMaJbHBIA 3aKOH paclpeieiieHUs, PaBHOMEPHBIH 3aKOH paclpeieieHus,
ApPKCUHYCHBIM 3aKOH paclpeesieHus, TPEYroibHbI 3aKOH pPacCIpeieiIeHMs], KOPPEIsILUOHHbIN
3aKOH paclpeiesICHusl.

HopMmanpHblli 3aKOH pacnpefeneHds BeIWYUHbl X MPEACTaBISETCS IUIOTHOCTBHIO
pacnpezeneHus

2
(Xi _ch)
—

1
f(x)=———=e **
(x) >

KpuBasi mioTHOCTH pacnpezeficHuss BEIUYHMHBI X CHMMETPUYHA OTHOCHTEIBHO TOYKHU
Xcp (em. puc. 1.1)[2].

Jx)

X

Y

Pucynok 1.1 - HopManbHBIN 3aK0H pacrpeeseHust

3AJJAHUE 1: Ouyenumsv usmenenue cpeoHux nokazameneii u aMRIUMYObl
cooepiicanun noie3H020 KOMNOHEHma 6 anamum — HeQeauHoeoi pyoe Ha O0CHOe
IKCHEPUMEHMATbHBIX OAHHBIX, npusedeHnvix 6 maoauue 1.1. Ilocmpoums Kpugyrw
nJIOMHOCMU PACRPEOEeHUA 6eIUYUHDL.

lFeHepanLHOi/i COBOKYITHOCTBbIO HaA3bIBA€TCA COBOKYIHOCTb BCCX MBICIUMBIX Ha6ﬂlOﬂeHHﬁ, KOTOPBIC MOTJIN OBl
OBITH CACJIaHbl IPpU JaHHOM PCAaJIbHOM KOMIUICKCE yCJ'IOBI/Iﬁ H3M€peHPII7L Yucio WICHOB, BXOAAIINX B T'CHEPAJIbHYIO

COBOKYITHOCTb, Ha3bIBAIOT 00EMOM T€HEepaIbHOW COBOKYITHOCTH
’BBIGOPOYHOIl COBOKYITHOCTBIO MM IIPOCTO BHIGOPKOIl 0GBEMa N HA3bIBACTCS COBOKYIHOCTb N OGBEKTOB,
OTOOpaHHBIX M3 UCCIICAYEMON TeHEPAIbHOW 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

ok wd

['€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'MYECKAS KAPTA
MIndp mucuummuas mo PYII ‘ b1.B. BJ1.05.02
Hucuunnuna | ABTOMATH3MPOBAHHBbIE CHCTEMbI
Kypc |2 |cemectp |4
Kadenpa | I'opHoro nena, Hayk o 3emJjie 1 NPpUPOA000YCTPOICTBA
Tepemenko Cepreii BacuibeBuy, A.T.H.,
3aB.kadenpoi

®.1.0. nmpemnogaBarens, 3BaHAE, JOKHOCTD

DOIII. TPYAOEMKOCTbuyye/3ET | 144/4 | Kon-Bo cemectpoB | 1 | WuTepakTuBHBIE DOPMBI o6y rex. ceou. | 30/30
UTK o610 /rexc. com. |30/3O [HP/CMon'/TEK' cont. |44/44 LHEO(;M_/M_ con. |—/- | dopma KOHTPOJIS | JK3aMeH
- TOTOBHOCTBIO MPUHHUMAThL Yy4acTUE€ BO BHEAPEHUU ABTOMATU3UPOBAHHBIX CHUCTEM
yrpasienus npousBoiacteom (IT1K-8);
- TOTOBHOCTBIO IIPUMEHSATH COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTHH,
ABTOMATU3MPOBAHHBIE CUCTEMBI MPOEKTUPOBAHUS 0O0oraTuTeabHbIX pou3BoacTB (IICK-

Kon ¢opmupyemoii KosmmuecTBo MaxkcumaJjbHoe Cpok
CoaepxaHue 3aaHus .
KOMIIeTeHIIMHT MEPONpPUATHI | KOJIMYeCTBO 0aJVIOB | NpeIoCcTaBJIeHHs

Beoownwtii onok

He npexycmotpen | | | I

Ocnoenoit 610K

TTK-8, TICK-6.5 'YcTHBIM onpoc Ha 4 24 B reuenue cemectpa
[MOHUMAaHKUE TCPMHHOB
IloaroroBka
TK-8, [ICK-6.5 KOHTPOJIBHOU padOTHI, 1 36
pedepara, ToKNana u
[pe3CHTAlUA
Bcero: 60
ITIK-8, TICK-6.5 DK3aMeH ggﬁggz é ;8 o pacnucanuio
Bcero: 40
Hroro: 100

[Ikana orieHMBaHUs B paMKax OayibHO-pelTuHroBoM cucteMbl MAT'Y: «2» - 60 OamioB
u MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amnos, «5» - 91-100 Oamnos.




