®OH/J OLIEHOYHBIX CPEJICTB /ISl IPOBEJEHMS IPOMEKYTOYHOM
ATTECTAIIAU OBYYAIOIIMXCS MO JUCHUTIIAHE (MOY.JTIO)

OO01me cBegeHus

I'opHoro gena, Hayk o 3emue u
1. | Kadenpa P ACTa, HAY
NpUpPoa000yCTPOCTBA
21.05.04 I'opHoe neJto
2. | CuennaibHOCTh
Crnennanu3zanus Ne3 «OTKpbITBIe TOPHbIE PA0OTHI
3. | Auctumumna (MOymn) 51.B./IB.4.2 ABTOMATH3HPOBAHHBIE CHCTEMbI
KonnuectBo sranos
4. | hopMupoBaHHsI KOMIETECHIUHA 11
(IE, pa3nenoB, TeM U T.J.)

Ilepeyenb KoMmeTeHI U

OIIK-8:ciocoObHOCThIO BBIOMpaTh W (WIM) pa3padaThiBaTh OOECleUeHUE WHTETPUPOBAHHBIX
TEXHOJOTHYECKUX CHCTEM OJKCIUTYyaTal[MOHHOW pa3BEIKH, JOOBIYH WM TepepaboTKU TBEPIIbIX
MIOJIC3HBIX UCKOIAEMBbIX, a TAK)KE MPEIIPUATHI IO CTPOUTEIBCTBY U IKCIUTYaTalluU MOI3EMHBIX
00BEKTOB TEXHUICCKUMU CPEICTBAMH C BEICOKHM YPOBHEM aBTOMATH3AIMH YIIPABIICHHS;

[1K-8: TOTOBHOCTBIO TPHUHMMATh YYacTHE BO BHEAPCHHHM aBTOMATH3UPOBAHHBIX CHCTEM
YIIPaBIICHUS TIPOU3BOJICTBOM.




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

dopmupy Kpurepuu u nokasarenu olleHMBaHNsI KOMIETEHIUI
DOopMBI KOHTPOJIA
Otan GopMUpOBaHUS KOMIIETEHIIUH emast ) ] '
(D3 IEIbI, TEMBI IMCITATLIHHEY) KOMIICTCH 3HaTh: YMeTs: Bnaners: C(bOpMI/IpOBaHH(\)JCTI/I
KOMIIETEHIIUH
s
1. Knaccudukamms Bugos | OIIK-8 CYIIIHOCTh KOHTpPOJIS, | KJIaCCU(UIIMPOBATH 0OOmMUMHCBEACHUSAM | YCTHBIA OITPOC HA
KOHTPOJsI W oOmmMe CBEOeHHS O Kiaccu(uKanus €ro BHJOB U | KOHTPOJb IO BUIAM U 0 TEOKOHTPOJIE IIOHUMaHUE TEPMUHOB
TEOKOHTPOJIE o0miue MOJIOKEHUS 0
TEOKOHTPOJIE
2. Cocrasinsmomue OIIK-8 | ocHOBHBIE ¥ BCIIOMOTAaTENbHBIC | KIacCCU(DUIINPOBATH uH(popmaruen o VYeTHBII onpoc Ha
MIPOU3BOJCTBEHHOIO  IIpoliecca  MpH MIPOU3BOJCTBEHHBIE  MPOLECCHI | IPOU3BOJICTBEHHBIE MOATOTOBUTENbHBIX | HIOHUMaHUE
IIOA3EMHOM pa3paboTke pu pa3palboTKe | IPOLECCHl IPU OCHOBHBIX U TEPMHHOB.
MECTOPOKIACHUI MECTOPOKIECHUS MOJIE3HOTO | MOA3EMHOM BcrioMorarenbHblx | Jlokian ¢
HCKOITAEMOI0 MOJI3EMHBIM | pa3paboTke nporeccax npu IIPE3CHTAlNEN
croco6om MECTOPOKIACHUI MOA3EMHOMU
pa3zpaboTke
MECTOPOXKIACHUN
3. Cocrasinsmomue OIIK-8 | moAroToBUTENHHBIE, OCHOBHBIC H | KJIaCCH(DUIINPOBATH uH(popmanuen o VYeTHBIM onpoc Ha
IIPOU3BOACTBEHHOIO  IIpoliecca  IpHU BCIIOMOTI'aTeJIbHbIE IIPOU3BOJICTBEHHBIE MIOJATOTOBUTENIBHBIX | TIOHUMaHUE
OTKpBITON pa3pabOTKe MECTOPOKIAECHUN IIPOU3BO/JICTBEHHBIE IIPOLIECCHI OTKPBITOU OCHOBHBIX U TEPMHHOB,
IIPU OTKPBITON pa3paboTke pa3paboTke BCIIOMOTaTeIbHBIX Hoxkinaz ¢
MECTOPOKIAECHUN MOJIE3HBIX MECTOPOKACHU MpoILeccax mpu Mpe3eHTalnen
HCKOIIAEMBIX: OTKPBITOU
pa3zpaboTke
MECTOPOKIACHUN
4. Cocrasnsromue OIIK-8 | moAroToBUTENHHBIE, OCHOBHBIC H | KJIaCCH(DUIINPOBATH uH(popmanuei o VYceTHBIM onpoc Ha
IIPOU3BOACTBEHHOIO  IIpoliecca  IpHU BCIIOMOTI'aTeJIbHbIE IIPOU3BOJICTBEHHBIE MIOJATOTOBUTENBHBIX | IOHUMaHUE TEPMUHOB
00OoTalIeHNH MOJIE3HBIX HCKOMTAeMBbIX ITPOU3BO/ICTBEHHBIE TIPOLIECCHI IIPOLIECCHI ITPU OCHOBHBIX U Hoxnan ¢
pu 000TaIEHUH MOJIE3HBIX oOorareHnu BCIIOMOTAaTENbHBIX | Ipe3eHTaluen
HCKOIIAeMBbIX ITOJIE3HBIX Iporeccax npu
MCKOIIAEMBIX o0oraieHnu




ITOJIC3HBIX

HCKOIIaEMBbIX
S. Crnoco6br u cpenctBa koutpoinsi | OIIK-8, | merompl w  cpencTBa  JUIf | IPOBOJAUTH METOaMHU YcTHBIN onpoc Ha
apaMeTpoB TEXHOJIOTHYECKUX I1K-8 KOHTPOJIS napaMeTpoB | U3MEpPEHUE U3MEPEHUs COCTaBa | IOHUMaHHE TEPMUHOB
IPOIIECCOB MPU OTKPBITOW pa3zpaboTke IIPOLIECCOB OTKPBITOM 100bIYN 3JIEMEHTHOI'O COCTaBa | M Ka4eCcTBA PyIHOU
MECTOPOXKICHUN JOOBITON PyHOM Macchbl
MAacCBhl.
6. Cucremsl U cpeactea | OIIK-8 | u3aMepurenbHble yCTPONCTBA,UX | UCIIOJIB30BATh MmeTpoJiorudyeckuM | Pemenue 3anau
OpraHM3ali U3MEPEHUM, BBIPAOOTKU U TUIIBI; BBIUMCJIUTEIbHBIE | CPEICTBA obecrieyeHreM
peanu3anuu YIpaBJIAIOIUX cpeacTa IIPOrPaMMHO- | KOMMYHUKALUN ACYTII npu
BO3JICUCTBUI TEXHUYECKUX [IPOrPaMMHO- OTKPBITON JOOBIUE
KOMILIEKCOB;IPOrPaMMHBIE TEXHUYECKUX
CpeacTBa ACYTII IIpHU | KOMILIEKCOB JUISL
OTKPBITOH J00bIYE. peanu3anuu
OpraHu3aluu
U3MEPEHUI
7. ABTOMaTHYECKOE OIIK-8 | oCHOBHBIC CUCTEMBI WCIIOJIb30BaTh uHpopMmanue o YcTHBIN onpoc Ha
pEryJInpoBaHue poLeccamu aBTOMATHYECKOTO CUCTEMBI METOoaxX NIOHMMAaHNE TEPMUHOB
JKCKaBallUUU TPaHCIIOPTUPOBAHUS peryIupoBaHusl IpoleccaMu aBTOMATHUYECKOTO aBTOMAaTHUYECKOTO JHoxunan c
JOOBITON PYIHON Macchl JKCKaBallMMH PETYJIMPOBAHMS DU | PETYJINPOBAHHUS IIpe3eHTalNEN
TPAHCIIOPTUPOBAHUU JOOBITOM OTKPBITON JOOBIUE Iporeccamu
PYIHOU Macchl HKCKaBaLlMMH
TPaHCIIOPTUPOBAHU
U T00BITOM pyaHOM
Macchl
8. ABTOMAaTHYECKOE PEryIHpOBaHHE OIIK-8, | oOmMe nojgoXKeHus CUCTEM U UCII0JIb30BATh uHpopmanueit o YcTHBIN onpoc Ha
mporeccaMmu OypeHus pu I1K-8 CIOCO0OB aBTOMATHYECKOTO CHUCTEMBI M CHOCOOBI | METOaX MMOHUMaHNE TEPMUHOB
OTKPBITON pa3paboTke pEryJIMpOBaHMUs aBTOMATHUYECKOTO aBTOMATHUYECKOTO Joxinan c
MECTOPOKICHUH MOJIE3HBIX MIPOLIECCOBOYPEHHUS. peryJIupoBaHus peryJiupoBaHUs Mpe3eHTalIen
HCKOIIAEMBIX IPOIIECCOBOYPEHUS mpoLeccamMmu




OypeHus

9. ABTOMaTHYECKOE OIIK-8 | cuctemsl U cpeacTBa KCII0JIb30BAaTh uHpopMmanue o YcTHBIN onpoc Ha
peryiupoBaHue BCIIOMOTaTeJIbHbIMU perylupoBaHMs U yIPaBIEHUS CUCTEMBI cucTemax u IOHMMAaHHE TEPMUHOB
IpoleccaMu TMpPU OTKPHITOH 100bIYe BCIIOMOTaTENIbHBIMU MPOLIECCAMU | PErYIHPOBAHUS U CpeacTBax Joxuan c
II0JIE3HBIX UCKOIAEMbIX MIPHU OTKPBITOM JOOBIYE yIpaBiIeHUsS pEryJupoBaHus U npe3eHTanuen
TIOJIE3HBIX HUCKOMAEMBIX BCIIOMOTATENbHBIMH | YIIPaBJICHUS
IpoLeccamu Npu BCIIOMOTaTeJIbHbIMU
OTKPBITON JOOBIUE MPOLIECCaMH MPU
MIOJIE3HBIX OTKPBITON JOOBIUE
MCKOMaeMbIX MOJIE3HBIX
HCKONAaeMbIX
10.  CoBpemeHHbIE metonel | OIIK-8 | oOuiue npuHIUIBL U TOHATUS MIPOBOJIUTH MeTOJIaMHU YcTHBIN onpoc Ha
yIOPaBICHUS  OTKPBITBIMU  TOPHBIMHU KJIACCUYECKON U COBPEMEHHOMN TEXHOJOTMYECKUM U | yIIPaBIECHUS C OHMMAaHUE
pabotamu TEOPUU YIIPABIICHUS OTKPBITBIMUA | CHCTEMHBIN aHAIN3 HCIIOJIb30BaHNEM TEPMHUHOB, PELICHUE
TOpHBIMU paboTaMu MH(OPMaLIMOHHON JIETEPMUHUPOBAHHBI | 3a]a4
6a3e1 ACYTII X ¥ CTOXaCTHYECKHUX
MOJeIIen
11. Coznanne ACYTII Ha kapbepax. I1K-8 nopsanok co3nanusg ACYTII na OIpPEEIATh METOAAMM aHaJIn3a | YCTHBIA OIIPOC Ha
Kapbepax;lleH000pa30BaHue NMPH | FKOHOMUYECKYIO HKOHOMUYECKOU IIOHMMAaHNE TEPMUHOB
co3nanuu ACYTII 3¢ (HEKTUBHOCTH OT 3¢ (HEeKTUBHOCTH
BHeapeHnsa ACYTII | Bueapenus ACYTII
Ha Kapbepax HaKapbepax




KpnTepml M IIKaJIbl OlI€HUBAHHUA

1. Yemmuouit onpoc na nonumanue mepmunos

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

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

2. Pewenue 3a0au

7 0ayIoB BBICTABIISETCS, €CIHM CTYACHT PEIINI BCE PEKOMEHJOBAHHbIC 33aJayH, MPAaBUIEHO
U3JIOKWJI BCE BApUAHTBl UX PEIIECHUS, apryMEHTHUPOBAB HX, C 00sA3aTENbHON CCHUIKOW Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CIIH O COACPIKAHUIO 3TO HEOOXOAMMO).

4 Gamia BBICTABIISIETCS, €CIU CTYAEHT pernmn He meHee 70% peKOMEHIOBAaHHBIX 3ajad,
NPaBUJIBHO M3JIOKHII BCE BapUAHTHI PELICHUS, apT'yMEHTHPOBAB UX, C 0053aTEIbHOM CCBUIKON Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIN IO COJCPKAHUIO ITO HEOOXOIMMO).

1 Oann BBICTABIISICTCA, €CIM CTYIEHT pemmn He MeHee 60% peKOMEeHIOBaHHBIX 3ajad,
NPaBUIHHO M3JI0KWJ BCE BAPUAHTHI UX PELICHHS, apTYMEHTHPOBAB UX, C 0053aTEIbHON CCBUIKOM
Ha COOTBETCTBYIOIIME HOPMATHBEI (€CIIH MO COACPKAHUIO 3TO HEOOXOIMMO).

0 GamyoB - ecnu cTyneHT BHIOTHIIT MeHee 50% 3amaHus, W/Uia HEBEPHO yKa3asl BAPHAHTHI
peuIeHus.

3. Kpumepuu ouenku evicmynnienue cmyoenmos ¢ 00K1iaoom, pepepamom, Ha ceMunapax

basuisl XapakTepuCTHKH OTBETA CTYACHTA

3 - CTYICHT T7TyOOKO U BCECTOPOHHE YCBOMII MPOOIIEMY;

- YBEPEHHO, IOTUYHO, TIOCIIEI0BATEILHO ¥ TPAMOTHO €ro U3JIaraeT;

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

- yMeJI0 00OCHOBBIBACT U aPTyMEHTHPYET BBIIBUTAEMbIC UM UJICH;

- JienaeT BLIBOILI K 0000IIEHNS;

- cBOOOJIHO BIaJI€EeT HOHATHIMU

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

- HE JIOIyCKAeT CYIIECTBEHHBIX HETOUYHOCTEH;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C TIPAKTUUECKOM ESITEIILHOCTHIO;

- ApryMEHTUPYET HayYHbIE MOJOKEHHUS;

- JIeJIaeT BLIBOJBI U 00OOIIEHNS;

- BJIaJICET CUCTEMOM OCHOBHBIX MOHSITHH

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

- JIOIYCKaeT HeCYIIeCTBEHHbIE OIMOKHU U HETOUHOCTH;

- HCTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM TPUMEHEHNUN 3HAHUM;
- ¢1a00 apryMEeHTHPYEeT HayuHbIE TIOJI0KEHHUS;

- 3aTpyHsAeTcs B GOpMYIUPOBAHUH BBIBOJIOB U 00OOIIEHMI;

- YaCTMYHO BJIAJICET CUCTEMON MOHITHH

0 - CTYZICHT HE YCBOMJI 3HAYUTEIHHON YaCTH MTPOOJIEMBI,

- JIONTYCKAET CYIIECTBEHHBIE OIIMOKU U HETOYHOCTHU TIPU PACCMOTPEHUH €€;
- UCTIBITHIBAET TPYAHOCTH B IPAKTUIECKOM MPUMECHEHUH 3HAHUH;

- HE MOXKET apr'yMEHTUPOBATh HAYYHBIE IIOJIOKEHUS;

- He (hopMyIIUpYET BBIBOJIOB U 000OIICHHIA;

- HC BJIaACCT HOHATUHMHBIM afrapaTom




4. Ilpezenmayus (Kpumepuu oyeHKU npe3eHmayuu)

MakcumaabHoe

CTpyKTYpAa Hpe3eHTAllNU
PYKTYypa np I KOJIMYECTBO 0AJLJIOB

Copnepxanue

CdopmynupoBana 1enb padboThl 0,3
TTOHSATHBI 331849 M XOJ1 pPabOThI 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

Enunblii ctuinbs ohopmiteHus 0,3
Tekct jerko uyntaercsi, HOH COUYETACTCS C TEKCTOM M rpaduKoii 0,3
Bce nmapamerps! mpudra xopouo noxo0pansl, pazmep mpudra 0,3

OIITUMAaJIBHBIN M OJWMHAKOBEIN Ha BCeX ciaigax

KiroueBble ci10Ba B TEKCTE BBIIEICHBI 0,3

dddexT mpe3eHTAIUA

OO1ee BrieYaTIeHNUE OT MPOCMOTPA MPE3CHTAIUH 0,3

Max Ko0J114ecTBO 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 JAaHHOW Teme. Bribepute
NPaBUIBHOE ONPEACTICHHE ISl KaKI0T0 TEPMUHA U3 CIHCKA:

KonTposs.
Hepaspymaronuii KOHTpOIIb.
Pazpymaromuii KOHTPOJIb.
HenpepsiBHBIN KOHTPOJIb
Ilepnonnueckuii KOHTPOIb.
OnepannoOHHBINKOHTPOIb.
JleTyunii KOHTPOJIB.
IToaBUKHBIN KOHTPOJIb.
CranroHapHBIi KOHTPOJIb.
0.  CruomHON KOHTPOJb.
1.  BpiOopoYHBIN KOHTPOJIb
12.  T'eoxoHTpoOIIb

13. Usmepenue

14.  TouHoCTb

RBOoo~NORwNE

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




b. Kowmpons, nposooumwiti  Henocpedcmeéenno  Ha — pabouux — mecmax, — 2oe
U320MaBIUBAENCSL NPOOYKYUSL.

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

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

€. KOHMPONbL ~ COOMBEMCMBUS  KOHMPOIUPYEeMO20 — napamempa obvekma Hopme
onpeodensemvlil O pe3yibmamam 63auMo0etiCmausl pa3uyHbIX QuU3ULecKux noael u uiy4yeHull ¢
00beKmMOoM KOHMPOJIA.

f. mpoyecc noryuenus u obpabomru ungopmayuu 06 obvexme (COCMOAHUU MACCUBA U
OMOENbHBIX  BLIPAOOMOK, NAPAMEmpPax MexHON0SUUeCKUX NpoYecco8 U UX COCMOSHUU,
napamempax MexaHuzmo8 u ux oemanei u m. 0.) C Yeablo OnpedeieHusi e2o0 COOMEemcmeus
NPUHAMBIM HOPMAM U RAPAMEMPam (200HOCMU) U npu HeoOXO0OUMOCMU 66€0EeHUS YNPABIAIOUWUX
6030elicmeutl Ha (hakxmopul, erusiowUe HA 0OBLEKM.

g. KOoHmMpONbL OnpedeneHus COOMBEMCmMaUs (Ui HecoOmeemcmeus,) KOHMpPOIUPyemo2o
napamempa Hopme,Conpo8oNCOAWUICS Pa3pyuleHuem 00beKma KOHMpOJisL.

h. Koumpons, npu xomopom usmepumensuyio uHGopmayuio NOIYHaAom nepuoouyecKu
yepes YCMaHoBIeHHble UHMEPBALbl BPEMEHU L.

I. Konmponb, npo6ooumblii 6 Ciyyatiibie MOMEHNbL 6PEMEHU.

J. Koumpons, npumensiemviti npu 68e0eHuu 6 MmMexHOI0SUYECKUll NpoYecc HOBbIX
onepayuil Uiy Ho8vblX MUN08 000PY08aAHUSL.

K. nonyuenue onepamuenvlx sKCnepuUMeHmMAIbHLIX OAHHLIX O CEOUCMEAX, COCmAse,
CMpoeHUuU U COCIMOSIHUU MACCUBA 20PHBIX NOPOO C NOMOWbIO KOMNIEKCA CReYUAIbHBIX MeMOo008
u cpeocms.

|. onpedenenue ronuuecmeeHHviXx napamempos Mmaccuea Ui  2pAPuUKO8  MAaKux
napamempos Kax UHMeHCUBHOCHb MPEWUH, 6ETULUHbL HANPANCEHUL U M.O.

M. coomeemcmeue usmMepeHHo20 Napamempa peaibHOMy COCMOSHUIO MACCUBA.

n. Kouwmpons, nposooumvlii 6 mom cayuae, KO20d MEXHOIOSUYECKULl Npoyecc
CMadbunIU3UpoOBaIcs, a Hogoe 060pPyYd08aHue pabomaem 8 3a0AHHOM pexcume, 8 COOMEencmasue ¢
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 HHPOPMAIIHIH,
3 3Tar - OCHOBHBIE TE€3UCHI, BBIBOJIBI.

Crnenyer ncnons3oars 10-15 ciaiinos. ITpu sTom:

- TIepBBIN caii — TUTYIbHBINA. [IpeHazHaueH A pa3MenieHns Ha3BaHUs Mpe3eHTAalllH,
UMEHH JOKJIaTYMKa U €r0 KOHTAaKTHON HH(OpMaInm;

- Ha BTOpPOM claifle HeoOXOAMMO pa3MECTUTh COJEpXKAHHWE INPE3CHTALUHU, a TaKXKe
KpaTKoe OMMCaHNe OCHOBHBIX BOIIPOCOB;

- C€ OCTaBILHUECS CIIal/Ibl UMEIOT HH(POPMATUBHBIN XapaKTep.

OObuHO TOMaYa WHGOPMAIMK OCYHIECTBISETCS 1O TUIAHY: TE3UC — apryMEHTaIus —
BBIBOJI.

PexoMeHauum no coO3JaHUIO Npe3eHTALUHU:

YnTtaGenpHOCTh (BHAMMOCTh M3 CaMbIX JAIBHUX YTOJIKOB ITOMEIICHHS M C Pa3IHMYHBIX
YCTPOMCTB), TEKCT AOJKEH ObITh HaOpaH 24-30-p1M mpUQTOM.

TmarensHO CTpYKTYypHpOBaHHAs HHOpMALHS.

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



Kaxxnomy monoxeHuto (u1ee) HaJo OTBECTH OTACTbHBIN ad3ail.

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

Hcnons3oBark Tabmuunbie GopMbl TpeacTaBieHuss WHGOpMauK (IUarpaMMBbl, CXEMBbI)
JUTSL WULTIOCTPALMK BaXKHEHIINX (PAKTOB, UTO AACT BOZMOXKHOCTH 0/IaTh MaTepHall KOMIIAKTHO U
HaIJISITHO.

1. T'paduka momKHA OPraHUIHO AOTOJHSATH TEKCT.
2. BrIcTymieHue ¢ mpe3eHTanuen 1uTcs He 6onee 10 MuHyT;

3) IIpumep pewienusa 3a0auu na memy: «Konuuecmeennasn oyenka usmeH4ueoCcmu
MeXHO102uYecKUX noKazameneil,

Jlnist OIIEHKM M3MEHYMBOCTH TEXHOJIOTMYECKUX TOKa3aTeneld B PYAONOTOKaX BO3MOXKHO
ucnojp3oBaHue 6osuee 20 pa3nMUHBIX [T0Ka3aTeIei, KOTOPbIE MOTYT OBITh I€TEPMUHUPOBAHHBIE,
BEPOSTHOCTHBIE WJIM KOMIIO3UIIMOHHBIE. JleTepMUHHpOBaHHbIE Oa3MPYIOTCS Ha ammapare
pa3MMuUHBIX 00JacTell NMPHUKIAJHOW TEOMETPUH, a TaKKe I'€OMETpUH Heap, C TpaduvecKum
0TOOpaXKeHHEM H3MEHYMBOCTH. BepOsTHOCTHBIE OLEHKM OCHOBAaHBI Ha IOHATUSX TEOPUH
BEPOATHOCTEH (MaTeMaTH4ecKol CTaTUCTHKH). [Ipy KOMIIO3MIIMOHHON OIIEHKE MCIIONIB3YIOTCS U
BEPOSITHOCTHBIC, U IETEPMUHHPOBAHHBIC DJIEMEHTHI.

JIroOble MeTOABl OLEHKM W3MEHYMBOCTH TEXHOJOTHUECKUX IOKa3aTele JOJDKHEI
XapaKTepHU30BaTh TPH CTOPOHBI KOJIEOATEILHOTO MIPOIIecca:

1. W3meneHne cpefHUX 3Ha4E€HMI oKa3ares,
2. AMmunTyny,
3. YacroTy Kone6aHHH.

HauOonpiiee pacnpocTpaHeHWe B NPAaKTUKE  HMCCIEIOBAHUM, CBA3aHHBIX C
M3MEHUYMBOCTBIO KayeCTBa IIOJE3HBIX MCKONAEMBIX, HAIIM METOJbl OLIEHKH H3MEHYHMBOCTH,
OCHOBaHHbIE Ha MIOKAa3aTeJIAX BapUallMOHHON CTAaTUCTUKH.

Jlns oTpakeHUs TEpBOM CTOPOHBI Mpollecca KoJebIeMOCTH IMoKazarenst (CpemHux
3HAUEHUI) UCIIOJIb3YIOTCA CIIEIYIOIINE XapaKTePUCTHKU:

1. JInst olleHKM MCTUHHOrO 3Ha4yeHMs u3MepseMol BennuuHbl ucnoiab3dyercas CPE/IHEE
APUOMETUYECKOE 3HAYEHUE, xotopoe 00bl4HO 000O3HAa4YaeTcs Xq, (OIEHKa
MaTeMaTHYECKOTO0 OXHJIAHUS My, COOTBETCTBYIOIIETO s (U3MUecKOW BEITHMYMHBI €€
UCTUHHOMY 3HAuU€HHMIO) - CyMMa 3HAY€HUH NEepEeMEHHOW, JeNeHHas Ha n (YUCIO0 3HAYEeHUH
HEPEMEHHOM ).

= Gttty
—_— M

XCp ’
rae Xi — COACPKAaHUC TIOJIC3HOI'O KOMIIOHCHTA B i-om OTPEC3KE JIMHEWHOT O HUHTCpBAJIA,

€IMHUYHOM TUIOAAM, €AMHUYHOM OOBbEeMe pYIbl, HMOPIHU PYJONOTOKA WIM TNPOMEKYTKE
BPEMEHHOTO UHTepBana i=17,2,3...N.
2. CPEAHEE B3BEIIEHHOE 3HAYEHUE

n
Z]ﬁxi
K = i

83 n 1

Vi

i=1



rae Yi — BBIXOJ, pasMep U Macca i-oro OTpe3Ka, IO, 00beMa, KycKa, TOPIHUH WA
MMPOMECIKYTKa BpPCMCHH, HAa KOTOPOM HUBMEPACTCA COACPKAHUC ITOJIC)KHOTO KOMIIOHCHTA WU B
npeaciiax KoOToporo COOTBETCTBYIOIIUEC IMMOKA3aTCIIU IPUHUMAIOTCA OJUHAKOBBIMHU.

3. MATEMATUYECKOE OXUJAHWE WU TEHEPAJIBHOE CPEJHEE
CJIVUAMHOU BEJIMUNHBI

m, = 2xipi,

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

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

1. PABMAX KOJIEBAHUI I[TOKA3BATEJIE1 KAUECTBA

R=Ximax-XimIN 5

2. CPEHAA BEJIMYNHA TTEPBBIX PASHOCTEM cocennunx 3HaueHui okaszarenen

KadcCTBa

B Z|Xi — X4 Z|Ai|
A= i=1 — i=1

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

o

Zl:‘xi — Xy ;|5I|

n n
4. Jlnst orieHKH cTeneHu pazopoca (OTKIOHEHHsI) KaKOT0-TO TTOKA3aTelsl OT €ro CPEHETO
3HAUEHUS, HApSy C MAaKCHUMaJIbHBIM M MHHHMAJIbHBIM 3HAYCHUSMH, WCIIOJIB3YIOTCS TOHSTHUS
JVICTIEPCHU ¥ CTaHJAaPTHOTO OTKJIIOHEHUS
JUCHEPCUSA (APUOMETUYECKAS) wnu maremaTthyeckoe OKHMJaHUE KBajapaTa
pPa3HOCTH MEXJy CIy4alHOW BENMWYMHOW M €€ MaTeMaTHYeCKUM OXHIaHueM (CpeIHUuM
3HAUCHUEM)

D=0 =M -m, = 05 -x,) =050

Hucrnepcusi MeHsieTcst OT Hyas 1o OeckoHeuHocTu. KpaitHee 3nHauenue 0 o3HadaeT
OTCYTCTBHE U3MEHUYUBOCTH, KOI'/1a 3HAYECHHUsI [IEPEMEHHOMN ITOCTOSIHHBI.

CTAHIOAPTHOE OTKJIOHEHME, CPEJJHEE KBA/IPATUYECKOE OTKJIOHEHUE
BBIYUCIIAECTCS KaK KOPEHb KBaJAPAaTHBIM U3 Aucnepcuy. Yem Bblllle NUCIEPCHs WK CTaHAAPTHOE
OTKJIOHEHUE, TEM CUJIbHEE pa30pocaHbl 3HAYEHUs IEPEMEHHON OTHOCUTEIBHO CPETHETO.

o=+J/D
5. JIOTAPUOMUYECKASA TUCIIEPCHU, oTpaxaromas JuCIEepCUI0 AECITUYHBIX WU
HaTypaJbHBIX JTOTapU(MOB COACpKAHUN (MCIIOIB3YETCSI B TEOCTATUCTUKE)

1 n
oy’ = 209% ~lgx, )’

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



1 n
Glg = EZI(IgXI _ngcp)z

M3meHunBOCT, KadecTBa IO 4YacTOTE B BapHaHHOHHOfI CTAaTUCTUKEC HpI/I6JII/DK€HHO
OLCHUBAIOT CICAYIOIUMU MMOKA3ATCIIAMHU:
1. CPEJIHUM ITEPHOJT KOJIEBAHUWM (untepBan omHOro Konebanus)
1 n
N1
- n—lz;' L 1 &

| = = wm t=—— ti:—T ,
n n-1 n—-143 n-1

rjae L- nuHeitHslil unTEepBa,
T — BpeMeHHOI UHTEPBAaI,
N — YUCIIO NepeceYeHnil KpUBOW N3MEHYMBOCTH YPOBHS CPEAHEr0 3HAUYCHUSI [IOKa3aTenen
KAaueCTBA Ha MIPUHSATOM UHTEpBaJe
2. CPEJIHSI YACTOTA KOJIEBAHUH nokasarens kadecTsa
W= l wm W =—
I t
3. KODOOUIMEHT B3AMMHOM KOPPEJISLIUN, XxapakTepusyrOmuii TECHOTY
JUHEWHOM CBS3U MEXKIY CMEKHBIMH MOKA3aTEIsIMU KaueCcTBa

n
XX, —X ° 2"
i P = _ =l
= r= [1]

o? n

O,Z[HI/IM us3 YCHOBI/Iﬁ MOJIYYCHHUA HAJACKHBIX OICHOK ABJIACTCA Tpe6OBaHI/Ie K HX
HCECMCHICHHOCTH, KOTOPOC 3aKJIIOYACTCSA B TOM, YTOOBI Ipu 3aMCHC OLIEHK O )(cp HNCTUHHOI'O

3HAYCHUS X, HE JOIMYCKaJaCh CHUCTEMATHYECKasl MOTPEIIHOCTh (B CTOPOHY YBEIMYCHUS WU
YMEHBIICHUS OTHOCUTEIBHO Xiyep)-
Hecmemennoit ornenkoit aucnepeun DysiBiisiercst Benmmunna

> (% %, )

L=
n-1
WUctnanas BeanmumHa IOrpCIIHOCTHU D BemnuuHbl X SBISIETCS TaK)KE€ HEU3BECTHON U B

D

MPOIIECCe M3MEPEHUN MBI MTOJTy9aeM OIICHKY dTOW BEJIMYUHBI, KOTOPYIO MBI 0003HAYHM S;.
B Teopun ommbOK q0Ka3bIBa€TCSA, YTO MPU JOCTATOYHO OOJBIIIOM YHCIIE W3MEPEHHM N
BeJIMYMHA S,IIpUOH3UTENHLHO paBHa D u onpenensiercs cienyromniei Gopmynoin

DTa BemWYMHA Ha3bIBaeTCs cpeaHekBanpaTuaHbiM oTKIoHeHHEM (CKO) u mpencraBiser
co0oii pa3dpoc “B cpeanem” 3HaueHU XjoTHOocUTeNnbHO Xo. [lo cyTu, Benmuumna S,mpeacraBiser
co00i1 MOrpenrHOCTh €AMHUYHOTO U3MEPEHHUS: TIOTPEITHOCTD JIF0OOTO U3MEPEHHOTO 3HAUeHUs X;
B JTAHHOHM CepuM M3 NU3MEpPEHHI OJHA M Ta ke W paBHa S,. MHOxuTenb (N-1) B 3HaMeHaTene
OTpaXkaeT TOT (PaKT, YTO, €CJIM BBl IPOBOJAUTE OJTHOKPATHOE U3MEPEHHE, TO MOTPEITHOCTH TAKOTO
U3MEPEHUS SIBIISIETCS MTOJIHOCThIO HEOPEIETICHHOM.



o o 1
B IMMPAKTHUKE BBIYHUCIICHHHW BECJIMYMHA PACXOXIACHHA CPCAHHUX 3HAYCHHU I'CHCPAJIBbHOU H

w2 v o v o
BBIOOPOYHON” COBOKYITHOCTEH OMpeAeIsieTCs: CpeiHel KBaIpaTHIeCKOi OMMOKOH BEIOOPOYHOTO
CpezHero, KoTopast BEIUHCISIETCs 110 (hopMyIie

n

Z(ch - Xi)2

i=1
n(n-1)

IIpu 006paboTke pe3yIbTaTOB HM3MEPEHHUH MPHUXOJUTCS BCTPEUYAThCS C Pa3TUYHBIMU
3aKOHaMH  paclnpCACiIiCHUA HU3MCPACMBIX  BCIMYWH, pacCMaTpuBacMbIX Kak CquaﬁHbIe
BCJIMYHNHBI: HOpMaHBHBIfI 3aKOH pacCnpeaciCHus, paBHOMepHBII‘/'I 3aKOH pacCnpeaciCHusl,
APKCUHYCHBIN 3aKOH paclpeieieHus, TPEYroibHbIM 3aKOH pacIpeleieHus, KOPPEISIUOHHbINA
3dKOH pacripCaciICHUA.

HOpM&J‘IBHBIfI 3aKOH pacCnpcaciiCHusd BCINYHNHBI X npeaAcCTaBACTCA IMIIOTHOCTBIO
pacnpeneneHus

7(Xi _ch )2
1 2s,°

N

KpI/IBaﬂ IUIOTHOCTH PpaCHpCaAcCIICHUA BCIIMYUHBI X CUMMCTPHUYHA OTHOCHUTCJIIbHO TOYKH
Xcp (em. puc. 1.1)[2].

J(x)

F(x) =

Y

Pucynok 1.1 - HopManbHBIN 3aK0H pacrpeesieHust

SAOAHUE 1: Ouenumv usmenenue cpedonux noxazamenei u amMHIAUNYObL

cooep.m'auuﬂ noJ1€3H020 KOMnoOHéHma 6 anamum -— Heqbeﬂuuoaoﬁ pyde Ha OCHoee

1FeHepanLH0i/'I COBOKYITHOCTBbIO HA3bIBA€TCA COBOKYIHOCTH BCEX MBICIIMMBIX Ha6J'IIO,HCHHI71, KOTOPBIC MOTJIN OBl
OBITH CACJIaHbl IPpU JaHHOM PCAaJIbHOM KOMIUICKCE yCJ'IOBI/Iﬁ H3Mep€HHI7[. Yucio WICHOB, BXOAAIIUX B 'CHCPAJIbHYIO
COBOKYIIHOCTb, Ha3bIBAlOT 00BEMOM FeHCpaﬂLHOﬁ COBOKYIIHOCTH .

2B1,16opquOI71 COBOKYITHOCTBIO WJIM TPOCTO BEIOOPKOH 00BeMa N HAa3BIBACTCS COBOKYIHOCTH N OOBEKTOB,
O0TOOPaHHBIX U3 UCCIICTYEMOH TeHEPATbHON COBOKYITHOCTH.



IKcCnepumernmaibHblX oaHHblx,

njiaomHocmu pacnpe@eﬂenuﬂ eéeluduHnbl.

npueedennvix 6 maoauue 1.1. Ilocmpoums Kpuegyw

Tabmuna 1.1
No Macca | Conepsxanue ITK B Ne Macca Copneprxanme Ne Macca CopeprxaHue
KycKa | KycKa,T Kycke, % kycka | kycka,T | IIKBkycke, % | |kycka| kycka, T | IIK B kycke, %
BAPUAHT Nel BAPUAHT No2 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
[Tponomxkenne TadbuuIb! 1
BAPUAHT Ned BAPUAHT Ne5 BAPHUAHT 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 Ne§ 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 Nel0O
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) Temot 00K1a006

1.

ook wh

['eOKOHTPOIIb HA TOPHOM TIPEIIPUSTHH.

[Tpon3BOICTBEHHBIE UCCIIEIOBAHUSI.

MeToap! HaOIIOICHHS 32 TEXHOJIOTHYECKUM TPOLIECCOM.

Opranuzanus orpoOOBaHUSA U KOHTPOJIS Ha Kapbhepax.

CucteMbl 1 cIOCOOBI aBTOMAaTHYECKOTO PETYIMPOBAHUS TPOU3BOICTBEHHBIX IPOIIECCOB.
MeTo151 aBTOMAaTHYECKOTO PETYINPOBAHMUS IIPOU3BOJICTBEHHBIX IPOLIECCOB.

Bonpocu K IK3AMEeHny:

ok wdE

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

28.
29.

Knaccudukanus BU0B KOHTPOJIS.

Hepaszpymaromuii v pazpymaroumii KOHTPOJIb.

KoHTpoib 110 XapakTepy pacnpeaeneHus o BpeMEeHH.

KoHTpoJib B 3aBUCUMOCTH OT UCTIOJTHUTES.

KoHnTposb 1o craguu TexHoIorndeckoro (Mporu3BOJCTBEHHOI0) IIpoIiecca.

KoHnTposb 1o xapaktepy BO3JAEHCTBUS HAa XOJ1 MMPOU3BOJCTBEHHOTO (TEXHOJIOTUYECKOTO)
npoiiecca.

KoHTpoiib 0T MecTa npoBeieHus.

KoHTpob 110 00BEKTY KOHTPOJISL.

KoHTpoJib 1o yncny u3mMepeHui.

. O0111e moI0KeHUsI 0 TEOKOHTPOJIE.
. [Ipon3BOACTBEHHBIN MPOLIECC HA TOPHOM MPEINPUATHH.
. IIporteccsl mpu  pa3paboTke MECTOPOXKIACHHS TOJE3HOTO HCKOMAaeMOro IMOA3EMHBIM

CII0COOOM: OCHOBHBIE U BCIIOMOTaTENbHBIE.

[Tpon3BoICTBEHHBIE MPOLECCHI MPU OTKPBITOW Pa3pabOTKE MECTOPOXKACHUHN MOJIE3HBIX
MCKOITA€MBIX: TIOJATOTOBUTENIBHBIE, OCHOBHBIE Y BCIIOMOTAaTEIIbHBIE IPOLIECCHI.
[Tpon3BojaCTBEHHbIE  TpollecChl  MpU  OOOTalleHUH  MOJE3HBIX  MCKOIMAEMBbIX:
MIOATOTOBUTENBHBIE, OCHOBHBIE U BCIIOMOI'aTEJILHBIE ITPOLIECCHI.

BrruncnuTenbHbIe CpeACTBA MPOrPAMMHO-TEXHUYECKUX KOMIUIEKCOB.

CpencTtBa KOMMYHHMKAIUMI MPOTPaMMHO-TEXHUUYECKUX KOMILJIEKCOB.

[Tporpammusie cpeactsa ACYTII npu OTKPBITBIX TOPHBIX paboTax.

Metponoruueckoe obecieuenue ACYTII npu OTKpBITBIX TOPHBIX paboTax.

CucreMbl aBTOMAaTHMYECKOIO PETYJIUPOBAHHSA IapaMETPOB IIPU  OTKPBITBIX T'OPHBIX
paborax.

CriocoObl KOMOMHUPOBAaHHOTO YIPaBJIEHUS MPOLECCaMU IPH  OTKPBITBIX TOPHBIX
paborax.

CucteMbl U crocoObl aBTOMAaTHYECKOT0 PEryJIMpOBaHUs ITpoliecca ICKABIUH TOPHOM
MaccChl.

CucteMbl 1 cr1ocoObl aBBTOMAaTHYECKOTO PETyJIMPOBAHUS MPOLIecca MepeMEICHUs PYIHOM
MAaccChl.

Cucrtembl ¥ cIOCOOBI aBTOMAaTHUECKOTO PEryJIMpOBaHUs Mpolecca OypeHUs CKBAKUH U
HIITYPOB.

OO01re NPUHIMIBI U MOHATHS KJIACCUYECKOH M COBPEMEHHOW TEOPHM YHPABJICHUS INPH
OTKPBITBIX TOPHBIX paboTax.

Mertozp! ynpaBiIeHHs C UCIIOJIb30BAHUEM HEMPOHHBIX CETEH.

MeTtoapl ynpaBiaeHHUs ¢ HCIOJIB30BAHUEM HEYETKMX MHOKECTB.

MeTtonpl ynpaBlleHHST € HCIHOJb30BAHUEM JETEPMUHUPOBAHHBIX M CTOXaCTHUYECKUX
MOJIEIIEN.

TexHONIOrHMYECKUI U CUCTeMHBIN aHanu3 nHpopmaroHHoi 6a3sr ACYTIIL.

[Topsinok cozmanmst ACYTII Ha OTKPBITHIX TOPHBIX paboTax.



30. IlenooGpa3zoBanue npu co3nanuu ACYTII Ha OTKPBITBIX TOPHBIX paboTax.
31. ODxonommuueckas 3 dextuBHOCTh BHenpeHUss ACYTII Ha OTKPBITHIX TOPHBIX paboTax.



