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O0nacTh npUMeHeHust

®onp oueHouHbIX cpenctB (POC) — sABnasSeTCS HEOTHEMIIEMOM YacThio y4eOHO-METOJNUECKOTO
KOMIUIEKCA Yy4eOHON IUCHUIUIMHBI «METOonbl M aJlrOpUTMbl TEXHUYECKOW IUArHOCTHKH ADCy» u
npeaHa3HaueH JJii KOHTPOJS M OLEHKH 00pa30BaTelIbHBIX TOCTHKEHUN 00y4YarolIuXcsi, OCBOUBILINX

IIpOrpaMMy JaHHOW JUCLUIIIMHBL.

Hesu u 3a7a4u GoHIA OLEHOUHBIX CPEACTB

HGHBIO (I)OHI[a OLCHOYHBIX CPCACTB ABJIACTCA YCTAHOBJICHUC COOTBCTCTBUA YPOBHA
HIOTOTOBKH ~ O0yYaromuxcst TPeOOBaHUSIM (eepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHaapra.

JIns  mocTikeHMsT TOCTaBIeHHOW nenn @OHIOM OLEHOYHBIX CPEACTB MO JHCIUIIIHHE
«MeTozpl 1 aNTOPUTMBI TEXHUYECKOH TuarHocTHKH ADCy» pemaroTcs CaeayIoue 3a1a4qn:

— KOHTPOJIb M YIpaBJICHHE IMPOIECCOM MPHOOpeTeHUs OOyJalOUIMMHUCS 3HAHUN, YMEHUH WU
HAaBBIKOB IMTPEAYCMOTPCHHEBIX B PaMKaxX JAHHOI'O KypcCa;

— KOHTPOJIb M OILICHKA CTETIEHN OCBOCHHMSI KOMIETEHIINH MPEAyCMOTPEHHBIX B PaMKax JaHHOTO
Kypca;

— o0ecrie4eHrne COOTBETCTBUS Pe3yJabTaToB oOydeHHs 3anadam Oymymiel npodeccnoHaabHON
ACATCIIBHOCTH 4YCPE3 COBCPIICHCTBOBAHUC TpPAJUUIHUOHHBIX W BHCAPCHHUEC MWHHOBAIIMOHHBIX METOIOB

oOyueHus B 00pa30oBaTeNIbHBIH Mpoliecc B paMKax JaHHOTO Kypca.

1. Ilepeyenb KOMIeTEHLHMH € yKa3aHHEeM JTANoOB UX (opMupOBaHHWS B IpoLecce OCBOCHHA
o0pa3oBaTe/IbHOH MPOTrPaMMbl

1.1. Ilepeuenv naanupyemvix pe3yibmamos o00yueHuUs HO OUCUUNIUHE, COOMHECEHHBIX C
NAAHUPYEMBIMU PE3YIbMAMAMU 0CEOCHUA 00PA306AMENbHOI NPOPAMMbL

B pesyneratre ocBoenus OOIl OakanaBpuara OOyYaroIIUICS JOJDKEH OBJIAJIETh CIEAYIOIIUMU
pe3ynbpraTaMu OOY4YeHHUS 110 TUCIUTUIMHE:

Koabi Pe3yabrarsl ocBoenunst OOII IlepevyeHb MuIaHMpPYeMBbIX pPe3yJibTATOB
KOMIIeTeH N Cooepirrcanue KomnemeHyuil 00y4eHHs N0 IUCHUILTHHE
[IK-8 CrOCOOHOCTH K aHAJIH3Y, 3HaTh: pa3aIUYHBIC MOAXOIbI 000OIECHUIO,
pacuery, MPOEKTUPOBAHUIO U aHaJIu3Yy, CHUCTEMaTU3aLNH u
KOHCTPYHUPOBAHHUIO MIPOTHO3UPOBAHUIO  HKCHEPUMEHTAIbHBIX,
B COOTBETCTBUU C TEXHUUYECKUM | SKCIUTyaTallMOHHBIX u AKCIIEPTHBIX
3aJJaHUEM THUIIOBBIX CUCTEM, JTAaHHBIX.
npuOOpOoB, AeTanel M y3710B HA | YMeTh: TpeACTaBIsATh HHPOPMAIUIO B
CXEMOTEXHHYECKOM U nepapxuueckom Bujae (outline) m B Bume
AJIEMEHTHOM YPOBHSIX KapT MaMsATH.
Buaaers: npencranieHneM HHGOpMAaIIH B
BHJI€ BU3YaJIbHBIX CXEM C UCIIOJIb30BAaHUEM
nporpamMm kiracca Mind Maps.

1.2. dmanwt hopmuposanus komnemenyuii 8 npoyecce oceoenuna OOII 6axkanaspuama




KoMnoHeHTBl KOMMETEHIM, Kak MpaBUO, (OPMUPYIOTCS TNPU HM3YYCHUH HECKOIBKHX
JUCLIMIUIMH, a TakK€ B HEMaJoil CTENEeHHM B mpouecce npoxoxkacHus npaktuk, HUP u Bo Bpems
caMoCTOATENIbHOW paboTel oOydwaromierocsi. Breimonnenue u 3ammra BKP sBnstorcs Bugom yueOHOM
NeSITeNIbHOCTH, KOTOPBIH 3aBepIlaeT Nporecc GOpMUPOBAHUS KOMIETSHIIUH.

MecTo IUCHMIUIMHBI U COOTBETCTBYIOLIMM 3Tan ()OPMHUPOBAHUS KOMIETEHIMHA B IIEIOCTHOM
mpouecce TMOATOTOBKM IO 00pa3oBaTelbHOW MporpaMMe MOXKHO ONPEAENUTh [0 MaTpHulie
KOMIIETECHIIUH, KOTOpas npusoaurcs B IIpuioxenun.

Oransl GopMUPOBAHUS KOMIIETEHLIMU B IPOLIECCE OCBOCHUS JUCIUILTUHBI:

- HaYaJbHBIA 3Tanm — Ha 3TOM HJTane (HOPMUPYIOTCS 3HAHHWEBbIE M MHCTPYMEHTAJbHBIC OCHOBBI
KOMIIETEHIIMH, OCBAaMBAIOTCSI OCHOBHBIE Kareropuu, (opmupyrorcs Oa3oBble ymeHus. CTyneHT
BOCIPOM3BOANUT TEPMUHBI, (PAKTBI, METO/IbI, MOHATHUS, IPUHIIUIIBI U [TPaBUJIA; pEIIacT yueOHbIE 3a/1auu
1o o0pasiy;

- OCHOBHOW »Tam — 3HaHUsS, YMEHMs, HaBBIKH, oOecreunBaromye (HOpMHUpOBaHHE KOMIETEHIUH,
3HAUUTEIBHO BO3pACTalOT, HO €IIe HE JOCTUTraloT HMTOTrOBBIX 3HadeHud. Ha 3ToM stame cryneHT
OCBaMBaeT AHAJIMTUYECKHE JEHCTBUS C NPEAMETHBIMU 3HAHUSAMHM IO JUCHUIUIMHE, CIOCOOEH
CaMOCTOSITENIbHO pellaTh y4eOHbIE 3aJjaud, BHOCS KOPPEKTHUBBI B JITOPUTM JAECUCTBUN, OCYIECTBIISSA
KOPPEKLHIO B X07ie padOoThl, NEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIE YCIIOBUS;

- 3aBepLIAIOLIMI dTall — HA 3TOM 3Talle CTYAEHT JOCTUIaeT UTOTOBBIX IMOKAa3aTesel MO 3asiBICHHOU
KOMIIETEHLIMH, TO €CTh OCBAaUBAET BEChb HEOOXOIUMBIN 00BbEM 3HaHUIl, OBIIAI€BAET BCEMU YMEHHUSIMU U
HaBbIKaMU B c(epe 3asBiIeHHON kommeTeHUMUu. OH CHOCOOEH HCIONIb30BaTh 3TH 3HAHUSA, YMEHUS,
HAaBBIKU IIPU PEILIEHUU 3a7a4 IMOBBIIIEHHOM CI0KHOCTH U B HECTAHAAPTHBIX YCIOBHSX.

Ortanbel  QOpMHUpPOBaHUS KOMIETEHIMM B XOJ€ OCBOEHHS JUCUUIUIMHBI OTpa)kaloTcs B
TEMaTUYECKOM IUTaHe (CM.I. 4 pabouel mporpaMMbl JUCLUIUIMHBI).

1.3. Ilacnopm ¢honoa ouenounvix cpeocme no OuCyUnIUHe

Ne KonTtpoJsmpyembie pa3aesbl Koa koHTpO/IMpyemMoit HaumenoBanmue
n/n (TeMbl) JTUCUMILIHHBI KOMIIETEeHIUN (MIH eé OLICHOYHOI'0 CpeaCTBA
(pe3yJbTaThl 1O pa3jaeiam) yacTtm) / u ee
(opmynupoBka

Texkymmii KOHTPOJIb 4 KypC

1. AIJC kak 00beKT (YK-1), (YK-2) KontponsHas padora Nel
AUATHOCTHPOBAHUS
2 3agauu o01eTeXHUYeCKOM (YK-1), (YK-2) KontponsHas pabora Ne2
AHATHOCTHKH
IIpoMekyTOUHBII KOHTPOJIb 4 KYpC
JK3aMeH | (YK-1), (YK-2) | DK3aMeHaIMOHHBINA OMJIET
Texymmid KOHTPOJIb, 4 Kypc
3. Perpeccuonnsie u KonTponsHas padora Nel
HEMPOHHO-CETEBbIE METOMBI B T]]
ADC
4. Knaccugukanus cocrostauit ADC Pedepar
5. MeTop! KITACTEpHOTO aHaIN3a B KontponrsHas pabora Ne2
3agadax T/ ADC
IIpoMeskyTOUHBIII KOHTPOJIb, 4 KypC
JK3aMeH | (VK-1), (VK-2) | DK3aMEHAIIMOHHBIN OMJICT
Texymmid KOHTPOJIb, 5 Kypc
6. AHanm3 3KCIuTyaTaliOHHbIX Kontponpshas padora Nel

JTaHHBIX B cpene R

7. BusyansHO€ nporpamMmMHupoOBaHUE KontponwsHas pabora Ne2
3aJ1a4 AMarHOCTUKH




IIpoMeKYyTOUHBII KOHTPOJIb, S KYPC

JK3aMeH

[ (VK-1), (VK-2)

| DK3aMeHAIMOHHBIA OUJIET




2. Onucanue mokasarejeil 1 KpuTepueB OLEHMBAHNS KOMIIETEHIIMA HA PA3JIMYHBIX 3Tanax ux GopMHUPOBAHMS, ONIMCAHUE HIKAJ OLleHUBAHUS

KoHeuHbIMU pe3ynbTaTaMyd OCBOCHHS MPOTPAMMBl JAUCHUILIUHBI SBIISIOTCS C(HOPMHUPOBAHHBIC KOTHUTHBHBIE JIECKPHUITOPBI «3HATBY, «YMETHY,
«BIIAJIETH», PACIMCAHHBIE O OTAEJIbHBIM KOMIIETEHIUSM, KOTOpble MpuBeAeHbl B 1.1.1. dopMupoBaHue 3THUX IECKPUIITOPOB IMPOUCXOAUT B IMpolecce
HU3YUCHUA NJUCHUIUIMHEI I10 3TAallaM B paMKax pa3JIndYHoro Buja y‘IG6HBIX 3aHATHU U CAaMOCTOSITCILHON paGOTBI.

Breigensirorces Tpu ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIETEHIIMI Ha Ka)KIIOM dTalle: HOPOTOBLINA, IIPOIBUHYTHIA 1 BEICOKHIA.

YpoBHu ConepxaresbHoe OcHoOBHbBIE IPU3HAKY BblJeJICHUS] YPOBHS BPC, ECTS/IIaTuéanabHas KaJja s
OnMcaHue YPOBHSA % OLICHKH JK3aMeHa/3aueTa
OCBOCHHUS
Boicokmid TBopueckas Bratouaem nusxcecmosiwuil yposens.
Bce 6uowi JIeSITEIIbHOCTh CTyneHT 1eMOHCTpUpYET CBOOOIHOE 001a1aHNe
KoMnemenyutl KOMITETEHIUSIMH, CIIOCOOEH MPUMEHUTH UX B N
cghopmuposaHul Ha HECTaHJApTHBIX CUTyalUsIX: TOKa3bIBaeT 90-100 Ormtio/
8bICOKOM YPOBHE 8 YMEHHE CaMOCTOSATEIbHO TPUHUMATh PEIIeHHE, 3auTeno
coomeemcmeuu ¢ pemarh npobieMy/3a1adqy TEOPETHYECKOTO WITH
yenamu u 3a0adamu MIPUKIJIATHOTO XapaKTepa Ha OCHOBE M3yYEHHBIX
OUCYUNTIUHDL METO0B, IPUEMOB, TEXHOJIOT Uil
IIponBuHyTHII [Ipumenenue 3HaHM | Braouaem Hudcecmosuwjull ypo8eHs.
Bce suowi u ymeHut B Oonee | CTyaeHT MOXET J0Ka3aTh BIaJICHHUE B/
KoMnemenyuil HIMPOKUX KOHTEKCTaX | KOMIETEHIMSIMH: IEMOHCTPUPYET CIOCOOHOCTh 85-89 OueHp Xopomto/
cghopmuposanvl Ha | yueOHOM U | cobmparb, CHCTEMAaTU3UPOBATh, AHATH3UPOBATH 3a4TeHo
npoOsUHymom yposHe | mpodeccruoHaIbHON ¥ TPAaMOTHO HCIIOJIb30BaTh HHPOPMAIIHIO U3
6 coomeemcmeuu ¢ | NEATEIbHOCTH, CaMOCTOSITEJIbHO HalJIEHHBIX TEOPETUYECKUX
yenamu u 3adavamy | HeXenu 1o o0pasily, | HCTOYHUKOB U WIUTFOCTPUPOBATH UMU C/
OUCYUNTUHDBL OotpIIeHt JIOJICH | TEOPETHUECKHE IMOJIOKEHUS MM 000CHOBBIBATH 75-84 Xopouro/
CaMOCTOSITEILHOCTH U | MPAaKTUKY IPUMEHEHHUSI. 3a4TeHo
WHUIMATHUBEI
IHoporoswlii PenponykrruBHas CryneHt JIEMOHCTPUPYET BJIaJICHUE 65-74 D/YnoBnerBopurenbHo/ 3a4TeHO
Bce 6uowi JeSITeNIbHOCTh KOMIIETEHIIUSIMH B CTaHAAPTHBIX CHUTyalUsX:
KomMnemenyuu u3Jaraer B Ipenesax 3aJad Kypca TEOpETHUECKH
cghopmuposanvl Ha U IIPAKTUYECKU KOHTPOJIUPYEMBIN MaTepHall. 60-64 E/Tlocpencrsento
1nOPO208OM YPOBHE /3axTeno
Huxe moporoBoro | OTcyTCcTBME MNPU3HAKOB MOPOrOBOTO  YPOBHA: KOMIIETEHUMH  HE 0-59 HeynosnerBoputensno/ He 3auteHo
c(OPMHPOBAHBI.
CryneHT He B  COCTOSHMM  TMPOJEMOHCTPUPOBaTH  oOJiajaHue
KOMIIETCHIIMSIMU B CTaHJIAPTHBIX CUTYaLIUSX.




il



OI_IGHI/IBaHI/Ie PE3YJIbTATOB O6yquHﬂ CTYACHTOB 110 JUCHUIINIMHC OCYHICCTBIILACTCA 110
pEemIaMeHTy TEKYIIEero KOHTPOJIS M MPOMEKYTOUHOM aTTeCcTal|H.
KpI/ITepI/II/I OLCHUBAHUA KOMHGTCHLII/Iﬁ Ha KaXXJIOM 3TallC U3yUCHUA NUCHHUIUIMHBL JJIA KaKA0I'0
BHJIa OIlCHOYHOTO cpeacTBa W npuBomarcs B m. 4 ®OC. Urtoroseliii ypoBeHb CPOPMUPOBAHHOCTH
KOMIICTCHI WU IIPU U3YYCHHUU JUCHUIIIMHBI OPCACIACTCA 1O Ta6m/1ue. HpI/I 9TOM CJICAYCT IOHUMATh,
YTO TpaHUIa MEXAY YPOBHSIMH [UIsi KOHKPETHBIX pPE3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHOMN
IIporpaMMbl MOXET CMCIIATLC.

YpoBeHb c(hOpMHUPOBAHHOCTH Tekymmnii KOHTPOJIb IIpomesxkyTouHasi aTTecTalUsA
KOMIETEHIMH
BBICOKHIA BBICOKHI
BBICOKHH npoosUHYmMblil BbICOKUL
BbLCOKULL NpPOOBUHYMbLIL
nopo2oe6blil BbICOKULL
BbLCOKULL Nnopo2oe6sill
NPOABUHYTHIN NPOABUHYTHI NPOABUHYTHIN
NPOOSUHY MBI nopo2osblil
nopo2oewlil NpPOOSUHYMbIU
TTOPOTOBLIN MOPOroBbIii TMOPOTOBbI
MOPOroOBbIH HHZKE TIOPOTr0OBOIr0
HIKE MOPOTOBOTO
HHKEe TIOPOTr0OBOT0 -

3. Meroanuyeckne MaTepuaJibl, ONpeaeJsaoie Npouea1ypbl OlleHNBAHUA 3HAHUA, YMEHUH,
HABBIKOB WJIH OIBITA 1eATEeJbHOCTH, XaPaKTePHU3YOIIHX 3Tanbl (JOPMHPOBAHNS KOMIIETCHIMI.
PeliTuHroBas oueHka 3HaHUHN SBISETCS MHTErPAIbHBIM IIOKa3aTelIeM KaueCTBa TEOPETUYECKUX
U TPaKTUYECKUX 3HAHUM M HABBIKOB CTYAEHTOB IO JIMCLUMIUIMHE U CKJIAAbIBAETCS U3 OLEHOK,
MOJYYEHHBIX B XO/I€ TEKYIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTALUU.
Tekymuii KOHTPOJIb B CEMECTPE MPOBOIUTCS € IENIBbI0 00ECIIEYeHUsI CBOEBPEMEHHOM 00paTHON
CBSI3H, JUIsl KOPPEKLINU 00y4eHUs], aKTUBU3AL[MM CAMOCTOATEIbHOM padOThl CTYIEHTOB.
[IpomexxyTouHast —arrecTanyst MpeJHAa3HaYeHAa JUIsi OOBEKTHBHOTO MOATBEPXKIACHHUS U
OLIEHUBAHUA JOCTUTHYTHIX PE3yJIbTaTOB OOYUEHUS 110CIIE 3aBEPIICHHS NU3yUEHHs JTUCLIUILIUHBI.
Texymui KOHTPOJIb OCYLIECTBIAETCA [1Ba Pa3a B CEMECTD:
5 cemectp
KOHTpoJibHas Touka Ne 1 (konmponwvnasa paboma 1) v xontponbpHas Touka Ne 2 (konmponvhasn
paboma 2).
6 cemecTp
KOHTpoJIbHasA Touka Ne 1 (konmponvnas padoma 1) u xouTponbsHas Touka Ne 2 (konmponvnasn
paooma 2).
7 cemecTp
KOHTpoJibHas Touka Ne 1 (konmponwvnasa paboma 1) n xonTponbHas Touka Ne 2 (konmponwvhasn
paboma 2).
Pesynprarel TeKyllero KOHTPOJIS M HIPOMEXKYTOYHOM aTTeCTAllMM IMOJABOIATCSA IO ILKaJe
0aJUTbHO-PEUTHHTOBOM CHCTEMBI.

Bonycer: moompuTtensHbie 0aIbl CTYASHT MOTy4YaeT K CBOEMY PEHTHHTY B KOHIIE

ceMecTpa 3a aKTUBHYIO U PETYIISIPHYIO paO0Ty Ha 3aHATHX, 3a 5 0aioB

[To INonoxenuto 60HyC (MpeMuaIbHble 0allyIbl) HE MOXKET MPEBBILIATE S 6aJI0B.
Tpadsi: 3a HECBOEBpEMEHHYIO cllauy pedepara MakCUMalbHAas OLIEHKA MOXKET ObITh CHIDKEHa Ha 20
o3
P IOBTOPHOM HalMCAaHUU KOHTPOJIbHOU pabOThl MaKCHUMallbHasl OLIEHKAa MOKET ObITh CHIKeHa Ha 20
% .

[Iponienypa oneHMBaHUS 3HAHWUM, YMEHUH, BIAJICHUN 110 JUCHUIUIMHE BKIIIOYAET yUET

YCIEUIHOCTH 110 BCEM BUJAM 3asIBJICHHBIX OLIEHOYHBIX CPEICTB.




KonTponbHas paboTa MpOBOJUTHCS HA MPAKTUYECKUX 3aHATHIX M BKIIIOYAIOT 33a41 1O
IpeabLAYIIUM paszaenam. bamisl opMUPYIOTCS COMTACHO KPUTEPUSM.

ITIo oxOHYaHUU OCBOEHUS JUCLUIIIMHBI IPOBOJUTCA IIPOMEKYTOYHAS aTTECTALUs B BUAC
9K3aMeH, 4TO M03BOJISIET OLIEHUTh COBOKYITHOCTh IPHOOPETEHHBIX B IpoLiecce 00ydeHus
koMneTeHuui. [Ipu BpICTaBI€HNN UTOTOBOM OILICHKH IPUMEHSETCS OaJIbHO-PEHTUHTOBAsI CUCTEMA
OLIEHKHU Pe3yJbTaTOB O0y4EHUs.

DK3aMeH NpeIHa3HaueH [l OLIEHKU PaboThl 00Y4aroIIErocst B TCUEHHE BCEr0 CPOKa U3YUCHHUS
JUCLUIIIMHBI U TIPU3BaH BBISIBUTH YPOBEHb, IPOYHOCTh U CUCTEMAaTUYHOCTh MOJTYYEHHBIX
00y4aroLMMCs TEOPETUIECKUX 3HAHUH U YMEHUI PUBOJUTH TPUMEPHI IPAKTHYECKOTO
WCIIOJIb30BaHUS 3HAaHUH (HalpUMep, MPUMEHSTh UX B PEILICHUU MPAKTUYECKUX 3a1a4), IpUOOpeTeHUS
HaBBIKOB CAMOCTOSITEIbHOIN paboThl, pa3BUTHS TBOPUECKOTO MBIIIIJICHHUS.

Onenka chopMUPOBAaHHOCTH KOMIIETEHIIUH Ha dK3aMeH IS TeX 00ydaromuxcs, KOTOpble
MIPOITYCKAJIA 3aHATHUS U HE yY4aCTBOBAJIU B IIPOBEPKE KOMIIETEHIIMM BO BpeMsl U3YUYEHUS JUCLUIIIINHBL,
MIPOBOJIUTCS MOCJIE MHAUBUAYAIBHOTO cOOEeCeI0BaHMs C MPENOoAaBaTeIeM M0 MPOMYIIEHHBIM WIN He
YCBOEHHBIM 00YUaIOIIMMCSl TEMaM C MOCJIEAYIONIeH OLIEHKOH CaMOCTOSTENIbHO YCBOCHHBIX 3HAHUM Ha
JK3aMEH.

4. TunoBbie KOHTPOJIbHbIE 32/IaHU UM HHbIE MAaTEePHAJIbI, HEO0OX0AUMBbIE /IVISl OLCHKH 3HAHUI,
YMEHUI1, HABBIKOB

Tunossie BOIIPOCHI (3allaHI/ISI) JJIA OK3aMCHa

1. Xapakrepuctuka o0bekTa quarHoctupoBaHus. ADC Kak CIIOXKHAask YelIOBEKO-MallMHHAS CUCTEMA.
[ToHsITHE O IMAarHOCTUKE CIOXKHBIX TEXHUYECKUX CUCTEM.

2. 3apaun TexHuueckoi quarHoctuku ADC. OcHOBHbIE TPyAHOCTH IIpH quarHoctuposanuu ADC.

3. OCHOBHBIC 33/1a4¥ KOMIIBIOTEPHOH noaepKku orneparopa ADC.

4. TeXHUYECKOE COCTOSIHME 00bEKTA AUArHOCTUPOBAHUS, BUIbl TEXHUUECKOT'O COCTOSHHSL.

5. 3amaun 00MIETEXHUIECKOM TUarHOCTUKUA. AJITOPUTM TUArHOCTUPOBAHUS. METOIbl JUArHOCTUKH, U3
0COOEHHOCTH, NMpEUMyIlecTBa U HeAocTaTku. 6. OleHKa KauecTBa, COCTOSHUE M NMPOTHO3UPOBAHUE
BO3MOKHOCTH JAJIbHEUIIIEH IKCILTyaTallud CUCTEM.

7. Cuctema AMAarHOCTUPOBaHUA. TecTOBble UM (PYHKIMOHAIbHbIC, BCTPOCHHbBIE U BHEIIHUE CHUCTEMBI
JIUarHocTupoBaHus. [7yOrHa quarHoCcTUpOBaHUS.

8. Dransl IOCTPOEHUS CUCTEM TEXHUYECKOW JUArHOCTHKHU.

9. DOrarbl UHTEpHIPETAUH BBISIBIEHHBIX OCOOCHHOCTSX B AKCILUTyaTallMOHHBIX JaHHBIX.

10. Cmplca 1 3anaun nryMoBod quarHoctuku ADC.

11. 3agaum cucTeMbl JUArHOCTUPOBAHUS PEKUMOB KUIIEHHSI TEIIJIOHOCUTEIS.

12. 3anaun cuctemsl BuOpoauarnoctTuku ADC (1a nmpumepe cucremsl SUS ¢pupmsl CUMEHC).

13. 3amaun cucteMbl AMAarHOCTHpOBaHMs Tedel TpybompoBonoB ADC (Ha nmpumepe cuctembl ALUS
¢upmer CUMEHC).

14. 3agaun cuctembl OOHApPYKEHUSI CBOOOJHBIX U CJIa003aKpEIJIEHHBIX YacTel (Ha MpuMepe CUCTEMBI
KUS ¢upmer CUMEHC).

15. 3agaya nMarHOCTUPOBAHUS OTKA30B JaTUYMKOB.

16. 3amaya KOHTpOJII TepMeTHYHOCTU oborouek. Jlokanmuzamus HerepmeruuHbix TBC meromom
MepeKOMIIEHCAllUM HEHTPOHHOTO MoJisl (MpUMEHUTENbHO K peakropy BH-600).

17. Cxxarue u 0O6pa3HOe IpeACTaBIeHNEe ONepaTUBHOM HH(pOopMaLuy.

18. Cuctembl ciexxeHus: 3a mapameTpamu Oe3omacHocTH (Ha mpumepe cucrem SPDS), [pymmsr
napamMeTpoB 0e30MacHOCTH.

19. IlpumeHeHune nepeBbeB 0TKA30B Npu AuarHoctupoBanuu ADC.

20. CMBICIT UCTIOJIB30BaHUSI KOMITBIOTEPHOIO MOJIETUPOBAHMS NpU JuarHoctupoBanun ADC.

21. 3ajaun cUCTEM pEXUMHOM JHAarHOCTUKM peakrtopa (Ha mnpumepe cucrembl TEITJIOTU/L
peakropa bH-600).

22. DKCIIEpPTHBIE CUCTEMBI IMarHOCTUPOBAHUS.



3anaun nmpeuiaraeéMble Ha S9K3aMeHe

Tunosas 3anaua. [lepeuncnuts cBoiicTBa ADC Kak CIOKHOM 4eJI0BEKa-MAIIMHHON CUCTEMBI.
Tunosas 3agaga. ChopmynupoBaTh 3a1a4l KOMITBIOTEPOHOH nojaepxkku orneparopa ADC.
Tunosas 3agaya. [lepeuncnutb BUbI TeXHUUECKOTO cocTosiHUS ADC.

Tunosas 3agaya. OnpenenanTs NOHATHE IITyOMHA TUAarHOCTUPOBAHUS.

Tunosas 3amaya. Hepe‘-II/ICJ]I/ITB 9Tallbl MOCTPOCHHUA CUCTCMBEIL TEXHUYECKON THMArHOCTHKHU ADC.

TunoBble KOHTPOJIbHBIE 32/IaHUS WM MHbIEe MaTepUAJIbl, He00X0MMBbIe /11 OLleHKH 3HAHMIA,
YMEHUI1, HABBIKOB

1 IIncpMeHHBII DK3aMeH

Jnis 3aiaHHBIX HAOOPOB JAHHBIX:

var 1

7=6.98 6.26 2.88 7.10 6.28 7.75 7.69 3.20 7.83 7.21 2.81 3.24 2.70 7.06 3.02 2.80 2.13 7.33
a=011101000111000111

b=9.004.00 1.00 2.00 7.00 2.00 3.00 1.00 3.00 5.00 1.00 1.00 1.00 6.00 1.00 1.00 1.00 8.00
x1=14.2014.70 11.40 11.80 13.40 18.70 18.30 14.20 18.20

x2=24.5020.00 24.10 16.90 24.90 24.20 20.30 16.60 24.10 16.10

x3=10.5012.00 11.10 11.80 15.00 13.10 14.60 14.10

p= 0.00 1.00 2.00 3.00 4.00 5.00 8.00 9.00 10.00 11.00 12.00 13.00

g= 3.35 0.60 0.51 298 451 6.63 12.57 14.74 17.30 19.31 2091 23.19

x= 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

y= 2.00 2.83 3.46 4.00 4.47 490 529 5.66 6.00

X1=2.06 1.181.29 2.17 122 2.8 282 1.71 2.52 2.621.952.63 1.1 2.36 1.46
X2=1.13 2.062.33 298 1.58 298 1.56 2.73 2.58 1.971.371.83 1.551.42 2.83

A=1 1 1 2 2 3 3 2 2 111 3 1 3
B=2 23 1 1 2 2 1 1 2 33 13 2
¢c<s1 32 3 2 1 3 3 1 112 11 2

AA= 45 7 2 0 1 6 3

BB= 20 70 10 50 60 30 0 40
CC=700 100 200 600 0 400 500 300
DD=5000 0 1000 4000 7000 2000 3000 6000

. Menuana z

. MexXKBapTUIIBHBIN pa3Max z

. Menuana abCoOIOTHBIX OTKJIOHEHHUH OT MeIUaHbl Z

. Pa3max criaxeHHOro MeiuaHamMu 1o Tpohkam z

. MakcumanbHOe npHpalieHue 1nocjie TaHHUPOBAHUS

. Hucno Touek B 4-X UHTEpBaJlax TUCTOIPAMMBI Z

. l'apMoHnyeckoe cpentHee 3THX uncen (06e3 yuera Hyseil)

. TeomeTprueckoe cpemnee 3Tux 4yrcen (0e3 yuera Hyle)

. AHanu3 pacnpezeneHus cTeOneM ¢ JUCTbIMU Z, YUCIIO0 TOUEK B TpyInmax

O 0 1N DN K~ W —



10. O6BsicHEHHE ¢ TOMOIIIBIO a WK b

11. Aukm ¢ ycamu 1o x1,x2,X3 -- Kakas BBIOOpKa UIMEET 0COOCHHOCh

12. Tun ocobennocTU--1) cBUT cpeaHero, 2) n3MEeHEHUEBapHallii, 3) HAIMIUEBBIOPOCOB
13. Ilo p,q ouennuth KO3 PUIMIHTHI q=a+bp MeTog0oM MeauaH 1o 1/3 kpaltHUX TOYEK

14. Tlony4yuTh ocTaTKu Tpa)UIeCKU U ONPEIETUTh HOMEP MAKCUMAIBHOTO 110 MOJYITO

15. Tlo x,y ompenenuTs Kakoe Mmpeodpa3zoBaHue CIPSIMIISET 3aBUCUMOCTD Vx| Jx , X*
16. I'paduk 1 k03 PpULIMEHT HAKIOHA COPSIMIIEHHONW 3aBUCUMOCTHU

17. TlpoBecTu KiacTepHbId aHATU3 (HAaUTH IpymnIibl) Ha npockocT X1-X2 U onpeaenuTs,
Kakast u3 nepeMeHHbIX A,B,C MoxeT ObITh UCTIOTIb30BaHa JIIsl HHTEPIPETALMU KIacTepOB

18. [TocTpouTts rpaduk mapamieapbHbBIX KoopauHat o nepemenasiM AA,BB,CC,DD.

2 3amaun 11 co0eceI0BaHNA

2.1 Kakue cTaTHCTHKH Hanboj1ee COOTBETCTBYIOT NPUBEIACHHBIM JTAHHBIM ?

Ne | Jlannble CTaTucTuKHU

1 0
N CTATHCTHKA 1 2 3
| Cpennee 3.80 | 2.80 | 1.80
: Menuana 2.68 12.68 [ 2.68
. CpennexBanparu- | 1.66 | 1.66 | 1.66

HYCCKOC OTKII.

: MexkBapTuibHbid | 2.28 | 2.28 [ 2.28

pa3Max
2 20
15 [
CTATHCTHKA 1 2 3
- Cpennee 2961296 [2.96
1 Mesuana 2.97(2.97 [2.97
: s Cpennexanpari- | 0.89 | 0.089 | 1.89
N 94eCKOE OTKIL
4 NN N
SAAR N MesxxkBaptuisasiid | 1.10 | 1.10 | 1.10
; R pa3max

2.2 CoOTBETCTBHE TMCTOTPAMMBI OJJHOMY U3 BPEMEHHBIX Ps/I0B
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2.4 OnpeneneHrne MeIMaHbl HIIM MEKKBAPTUIILHOTO pa3Maxa 1o THCTOrpaMMe BBIOOpKH X obbema 100
TOYEK

Ne I'mcrorpamma no BeidGopke oobema 100 Touex
1 _
Histogram of x
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2.5 Kakue cTaTUCTUKH OTHOCATCA K Me€paM MOJIOKEHUS U KaKue K MepaM U3MEHUMBOCTH (OTBETHI B
tabmuie). Harmucars hopmymy. Haiitu B neknusax AILJ] BeipaskeHue Jyist BRIYUCICHUS JAaHHON
CTaTUCTUKH

Ne CraTucTuka Tun
1 CpenHee reoMeTpHUIeCcKOe I1
2 Pasmax n
3 Cpennee apuhMETHICCKOE I1
4 Mearana a0COTIOTHOTO OTKJIOHEHHUS OT MEAUAHbI )4
5 CpenHekBaipaTH-4€CKOe OTKIOHCHUE 14
6 Cpennee aOCOTIOTHOE OTKIOHEHUE OT METUAHBI )51
7 CiryyaiiHasi TOUKa BBIOOPKH 11
8 Cpennee abCOTIOTHOE OTKJIOHEHUE OT CPEIHETO apu(PMETHIECKOTO 14
9 CeperHa BEIOOPKH I1
10 | Menuana I1
11 Pa3HOCTH IBYX CAYYaMHBIX TOYEK BHIOOPKH n
12 | lleH3ypHpOBaHHOE CpPEIHEE I1

3 Bomnpock! a1 codecenoBaHms

3.1 O1leHKH CTaTUCTUYECKUX [TapaMETPOB U UX CBONCTBA

(Cpennee, CpenHexkBaaparnyeckoe oTkionenue, Pasmax, Meaunana, KBaHTunb 3a1aHHOTO YPOBHS,
MexKkBapTUIBHBIN pa3max, Moja)

Kakue cTaTUCTHKU OTHOCSTCS K MepaM TIOJIOKCHHSI, a KaKHe K MepaM paccesiHus?

Pacripenenuth 3aanHbie GOPMYITBI 0 IMEHAM COOTBETCTBYIOIINX CTATUCTHK

Pacnpenenuts 3anannbie AITJI-BbipaskeHUs 10 IMEHAM COOTBETCTBYIOIUX CTATUCTHK

JlaHO 3HaueHME CPeTHEKBAAPATUUECKOr0 OTKIOHEHUA. Kakoe u3 3aJaHHbIX 3HAYEHUI pa3maxa

Hambosee COOTBETCTBYET 3TOMY 3Ha4eHHUI0 (M Ha000poT)?

e Jlana rucrorpamma (credenb, BpeMeHHOM psy). Kakoli 3 HabOpoB cTaTUCTUK Haubosee
COOTBETCTBYET BHIOOpKE?

e Jlana rucrorpamma (crebens, BpeMeHHOM psi). KakoBo cooTHOIIEHHE Mep MON0KeHUs (MeIuaHa,

MoJa, cpeanee)? BeiOparh u3 criucka (MeHblie, Ooblie, paBHo...). Mnu: Ynopsaaounts Mepsl

TIOJIO’KEHUS TI0 BO3PACTAHHUIO.

3.2 Buzyanuzauus BHIOOPOK U KaU€CTBEHHAsI IPOBEPKA CTATUCTUYECKUX TUIIOTE3

I'ucrorpammbl u CTedM ¢ THCTHIMH

e Jlans! 3 rpaduka pa3HbIX IIPOLECCOB U TUCTOrpaMMa OHOro ux Hux. Kakomy nponeccy
COOTBETCTBYET rMCTOrpaMMma’?

e J[st 3a1laHHOTO CTEOMS € JINCTHSIMU ONPENIEINUTh U3 33/1aHHOT0 Habopa Hanbosee «IOAXOASIINIDY
HabOp CTATUCTUUECKUX XapaKTEPUCTUK BBIOOPKHU (MennaHa, MOja, pa3Max,...)

e Jlnst Habopa rucTorpamMm u cteleit onpeaenuTh napbl OTHOCAIINECS K OJHON BBIOOPKE.

CxemMaTrnyeckue 1uarpamMMbl (SIIUKH C YCAMHU)
e Jlan mpouecc u Tpu Habopa 1o 3 cxemarnyeckue guarpammbl. Kakas Tpoiika COOTBETCTBYET
npoiieccy?
e Kakoil U3 3a1aHHBIX SLIMKOB COOTBETCTBYET KaXkJI0M U3 MPEACTABIEHHBIX TUCTOIPaMM?



BoisiBiIeHHe 0CO0CHHOCTEH, HHTEPNPeTAl U

Hanuune B BEIOOpKE SKCTpEMaIbHBIX 3HAYCHUN
e JlaHBI AMUKU C yCaMH Ul HECKOJIBKUX BBIOOPOK. Kakast U3 BIOOPOK COAEPIKUT TOUKY,
MOJI03pEBAaEMYI0 Ha BHIOpOC?

W3menenue cpetHero 3Ha4eHusl CUrHana
Hanuuue B BEIOOpKE rpyNIIMPOBOK

3.3 AHanu3 mapHbIX (PaKTOPHBIX 3aBUCUMOCTEH

BripaBHuBanue 3aBucumocreii Y=(X)

e 3auem IMPOBOJUTCA BbIPpABHUBAHUC 3aBHCHUMOCTEH (aHaJ’II/IS OCTaTKOB, OLICHUBAHUEC
K03((HUINEHTOB;. ..)?

e Jlanbl rpadMKM OCTATKOB, ITOJyYSHHBIC ITOCIIE BEIPAaBHUBAHHS HEKOTOPOH 3aBucUMOCTH. Kakoii
wieH (U3 CIHCcKa) ciaenyeT J00aBUTh K 3aBUCUMOCTHU?

Cnpsimiienne 3apucumocreil Y=£(X)

e Kakoe 13 npeoOpa3oBaHMii CIIPSIMUT MPEACTABICHHYIO Ha TpadrKe 3aBUCUMOCTh?
e JlaHa 3aBHCHMOCTP U pe3yJIbTaThl MPUMEHEHUS HECKOJIBKUX CHPSIMIISIFOIINX MTPeoOpa3oBaHuil.
Kakoe mpeoOpa3oBaHme COOTBETCTBYET KaXKIOMYy TpaduKy?

OuenuBanmne ko3pPpuurenToB npsmoii (Meguannl 1o 30% KpailHUX TOYEK)

e Kakas 13 3aJaHHbBIX ap KOG PHUIMEHTOB COOTBETCTBYET MIPECTABICHHOMN Ha rpaduke
3apucumoctn? (Mnm: kaxmoil u3 mpeacTaBiIeHHBIX Ha TpaduKe 3aBHCUMOCTEN)

4 CrnaxxuBanue u quddepeHInpoBaHEe BPEMEHHBIX MOCIEI0BAaTEIbHOCTEH

Meauansl no Tpoiikam u 'anHnpoBaHue
e Jlana BEIOOpKa U ee CITaKeHHbBIE 3HaYeHUs. Kakoil MeTo HCTIOIb30BaICs TSl CTIIaXKUBAHUS ?

ITapa6osab1 mo Merony Haumenbmux kBagparos (MHK)

e Jlan mpolecc u J1Ba pe3yabTara criiakuanus napadonamu no MHK. [[ns kakoro ciydast mapamerp
pa3Mep BpeMeHHOTro OKHa Oosbliie?

HepBaﬂ U BTOpPasg NPOU3BOAHBLIC BPEMECHHOIO IMpolecca IPHA CIVIA’KUBAHUN napaﬁoﬂaMn mo
MHK

e Jlanbl 2 criekTpa U BTOpas MPOU3BOAHAS OAHOTO U3 HUX. KakoMy crieKTpy oHa COOTBETCTBYET?
e Jlanwl 2 mpornecca u nepBasi NpoU3BOAHAs OMHOTO U3 HUX. KakoMy mporeccy oHa COOTBETCTBYET?

3KCHOH€HI[I/IH.]'ILHOC Crila’kuBaHHu e

e Jlau mporecc U JiBa pe3yiibraTa 3KCIIOHSHITHAIBHOTO CTIaKuBaHus. 111 Kakoro ciydasi mapaMeTp
o 0onpLIe?



KonTtposbhbie kapThl LllIb0xapTa 1 KyMyJIATUBHBIX CYyMM

e JlaHa KOHTpOJIbHAS KapTa U rpauKy HECKOJIBKUX BbIOOPOK. Kakoii BEIOOpKE COOTBETCTBYET
KOHTpOJIbHAs Kapra?

e Kakoe U3MEHEHHE CPETHETO COOTBETCTBYET JAHHOM KapTe KyMYyJISATUBHBIX CyMM?

5 3amaym K SK3aMEHY
3amaya 1

3amaua FLUT MED BapuanT: 1

JaHo: Tabnuia noka3aHuil JaTyuKa 3ana3blBaloluX HEUTPOHOB B UCXOAHOM
cocrosiHuu (F) u npu BHECeHNH BO3MYIIIEHUI HEUTPOHHOTO OIS
crepxHsimMu CY3 C1, C2 u C3 (4 BeiOopku 1o 10 3HaueHMIT):

N: 12345678910

F: 71410162714 152511 7

Cl: 30 519191 1242210121

C2: 2121 72622253 323 19

C3: 171713223939221931 19

TpebyeTcsi: cpaBHUTH MeIMaHbI 4-X BEIOOPOK MOKa3aHUN JaTYUKa M ONPEACIUTD

B paiioHe kakoro ctepxHs CY3 HaX0quTCsl HErepMETUYHbIN TBOJI.

OtBeT

FLUT MED VAR. 1: Defect near KPTK: 3 medians: 14 19 21 20.5

3amgaua 2

3amaua FLUT MNK Bapuanr: 1

Jano: Tabnuia 3Ha4YeHUI YPHEPTOBBIACICHUS B 3-X TEIUIOBBIICIISIONINX
coopkax (TBC) mpu 8-Mu pa3IudHBIX BO3MYIIEHUSX HEUTPOHHOTO TTOJIS
Y TIOKa3aHMs JaTyuKa 3amna3apiBaroimx HeutpoHos (DND):

N: 12345678

TBC1: 46 16 38 78 8 70 1 30

TBC2: 52 29 69 23 17 58 11 6

TBC3: 45 84 32 6 73 69 53 48

DND: 256 187307 169 151 274 133 118

Tpebyercs: onpeneuTh Kakas U3 JaHHBIX

TBC sBnst0TCSI HErEPMETUYHOM.

OTtser
FLUT MNK VAR. 1: Defects numbers: 2 coeff.: 100 3

3amaya 3



3anaua HIST 2G Bapuant: 1
3Ha4YEeHUs JTUAarHOCTUYECKOIO MapaMeTpa:

D:104474111101783275211

BcnomorarenpHble napameTpsl

Temmneparypa Ha BbIXOJE:

G:325313313 325313325313 325313325325313 313325313313 325
BxiroueHune nognuToYHOro Hacoca:

P:10000010011011110

Koa¢ppunment ycunenus:

K:63333363366366663

HpOBCpI/ITB HaJIMYhe OCOOCHHOCTEH B ITOKAa3aHMIX JAUarHoCTHYCCKOIo
nmapaMeTpa U UHTCPHPCTUPOBATH BBISIBJICHHLIC OCOGCHHOCTI/I, HCIIOJIb3YH
BCIIOMOTaTCJIBHBIC MMApaMETPhI.

OtBer
HIST 2G, VAR. 1 :Group cause: 3 Kamp

3amaua 4

3amaua PRT LEARN Bapuanr: 1
Jlano: nBe BBIOOpKH 10 5 ciekTpoB Ha yactorax f1,12,...f6,
M3MEpEHHbIE I HOPMAJIBHOTO U @aHOMAIILHOTO COCTOSTHUM YCTaHOBKHU:

Hopma AHomanus
ConektpN: 1 2 3 45 6 7 8 910

f1 44962 2216°F¢6
f2 46 42 63 46 44 26 11 13 33 39
f3 446 42 43233
f4 42626 21193
f5 24 26 39 22 22 44 22 21 69 63
fo6 6 4966 62263
Tpebyercs: chopmynupoBaTh MPaBUIIO ISl TUATHOCTUPOBAHUS COCTOSTHHS
YCTaHOBKH MO BH]ly CIIEKTpa IIYMOB.

OTtBeT
PRT LEARN VAR. 1:CIlif A[2]>A[5] C2if A[2]<A[5]

3amauda 5




3anaua PRT LEARN rec Bapuanrt: 1

Jano: nBe BBIOOpKH 10 5 ciekTpoB Ha yactorax f1,12,...f6,
U3MEpEHHBIE AJI1 HOPMAJIBHOI'O U @aHOMAJIBHOTO COCTOSIHUM YCTaHOBKHU
U OJIUH CIIEKTP HEU3BECTHOW MpUHaaIekHOCTH (HOMep 11):

Hopma AHomanus ?
ConexktpN: 1 2 3 45 6 7 8 910 11

fl1 6 9242 62136 9

f2 66 63 21 42 46 66 21 23 69 44 63

£3 93266 93364 3

f4 99324 61164 3

£5 6 6 2 42 3913113324 6

fo 96226 32332 9

TpeOyeTcsi: onpenenauTb COCTOSHUE YCTAHOBKHU 1O BUAY criekTpa 11
U OOBSICHUTH pe3yibTar.

OtBer
PRT LEARN rec VAR. 1:Cl i.e. Cl if there is no A[5] C2 if there is A[5]

3amaua 6

3amaua SENSOR Bapuanrt: 1
Jano: Tabnuna nokazanuii 4-x gatunkoB (D1, D2, D3 u D4), n3mepeHHbIx
B HOpMabHBIX (N) 1 aHOMaNBHBIX (A) COCTOSHUSAX (S) YCTaHOBKHU:

S: N N NNNAA

DI: 4501284

D2: -11-13-3-5-7-9-1

D3: 6 723451

D4: 1 548726

Tpebyercs: UCIONB3ys B3AUMHYIO 3aBUCUMOCTD IMOKA3aHUN /TaTYUKOB,
OTpEeACTUTh KaKoW AaTYMK OTKa3all (HempaBUIbHbIC
MOKa3aHUs ISl COCTOSIHUM A).

OTtBeT
SENSOR VAR. 1: Defect sensor: 1

3agaua 7

3amaua SMOOTH_WHO Bapuanrt: 1
Hcxonublii BpeMEHHOM P
42371741323383942647 121153536



CrnaxeHHbII BpeMEHHOM psia;

423737323233882626261211113536

Kaxoii anr OPHUTM HUCIHOJIB30BAJICA IJIA CIIIAKUBAHUSA

(raHMpOBaHUE WU MEAMAHBI [0 TpOHKam)?

Otser
SMOOTH_WHO, VAR. 1 :Smooth method:MED3

3agaua 8

Kendal, var 1

Jlana oOyuatomiasi BoIOOpka u3 13 00bEKTOB, OMMCAHHBIX
npuzHakamu X1,X2,X3 u npuHagexamum K onHoMy u3 2-x kiaccos (C):

C X1 X2 X3

10.893 1.13110.598
25.359 6.32 4.953
24.491 5.458 5.939
14.081 4.098 7.633
26.605 7.56 4.018
27.614 8.632 3.118
16.183 596 5.552
2 8.396 9.308 2.025
13.051 3.02 8.378
12.122 1.846 9.423
23.564 4.608 7.085
29.631 10.63 1.042
14.933 5.181 6.561
?2.536 2.46510.577

[TocTpouTs nHarHoCcTHYECKUE MpaBUiia, UCIOB3Ys MeTo/ Kenaanna u
OTIpeNIeNINTh MPUHAIEKHOCT 14-0r0 00beKTa (momMedeH Bonpocom "?").

Ortsert
Kendal, VAR. 1 : Class 2

3agaua 9

OptLevel, var 1



JlaHbl 3HaYE€HUS IEPEMEHHON X, U3MEPEHHBIE IPU HAXOXKJCHUN 00bEKTa B

0JTHOM M3 ABYX cocTosinuii (C):

1222212212111 21112
X:3.135545255525922.6583.7328544231.76.2

BriOparhk onTUManbHbIN MOPOT PACIIO3HABAHUS COCTOSHUS (MUHUMYM CyMMBI

omn6ok [ u I ponoB)

OtBer
OptLevel, var. 1 : level=5.2

3agaua 10

Peaks, var 1

I[aHBI 3HAUCHUA CIICKTPa CUTrHaJIA:

012345434532131

Ha yacrotax f1,f2,...,f15.

Briaenuts nuku CIICKTPA, UCIIOJIb3YA PA3ACJICHUC 10 JIOKaJIbHBIM MUHUMYMaM.
I[.IISI KaXI0Tro MMrUKa ONpCACINTD:

- YHUCJIO TOYCK ITMKa

- MOIIHOCTD ITHKa

- MAKCUMAJIbHYIO aMIUIUTYdY

- TOXKC OTHOCHUTCIIBHO (I)OHa

- CKOIICHHOCTH ITHMKa

OrtBer
Peaks, var. 1 :
6 41
19 143
5 53
2520
3 20

4.4 KoHTponbHas
3ananue 1

UcxonHble faHHBIE:
XY



0 95

1 05
25

3 11
4 11

5 20
6 23
7 275
8 21.5
9 26
3agaHue:

1.Haiitu koa¢ppurmentsr Mmogenu Y=a+bxX,
MIPOBOJIS MPSIMYIO Yepe3 MEUAHHbIE TOUKH
o 30% rpynnam Ha Kpasx BBIOOPKH (110 X).
2.0mpenenuTb MAaKCUMaIIbHOE TI0 MOAYJIIO 3HAYCHHE
OLIMOKH MOJEIH.

3amanue 2
Hcxongubie JaHHEIC:
XY

5

3.5

3

2.75

2.6

2.5
2.428571429
2.375
2.333333333
3agaHue:

[S—

O 0 9 N U bW

Bri6pare npeobpa3zoBanue X, TMHEapHU3yIOLIee
3aBucuMocth Y=F(X). (Betoupars u3 (1/x)(x*1/2)(x2))

3aganue 3
Hcxomgubie JaHHEIC:
X

0.7

6.2

8.6

3.8

2.9

5.3

9



0.3

2.8

1.6

2

6.5

5.7
3agaHue:
Crnaauts BpeMeHHOH psin X

MEJIMaHaMH I10 TPOUKam

3aganue 4
Hcxonunie naHHBIE:

£ DA LW O LN 0

3agaHue:
Crnaauts BpeMeHHOH psin X
TaHHUPOBAHUEM

3aganue 4

HcxonHble JaHHBIE:

X

3.8

1.4

3.7

33

6.5

4.1

5.3

6.7

8

0.2
3aganue:
[To BrIOOpKE MaHHBIX X
ONPEEIUTh CTATUCTUUECKUE XapPAKTEPUCTUKHU



U IOCTPOUTH TUCTOIPaMMy € 3-MsI UHTEpBaJlaMU

3aganue 3

HcxonHble JaHHBIE:
Xl X2 ABC
1.84 228133
225108 212
1.63 297 22 3
1.05 1.19 2 3 3
1.99 147 211
195 18 132
143 229111
272 219 233
1.91 277 2 3 3
261 247 212
293 199111
212 127 213
2.19 248 132
3agaHue:
[IpoBecTu KiIacTepHBIN aHATU3

(HaiiTi rpynmnsl) Ha npockoctu X1-X2

" onpCACINTD, KaKas U3 NMCPEMCHHBIX

A,B,C mMoxeT OBITh HCIIOJIb30BaHa JJIs

HUHTCpHpPECTALUN KIIACTCPOB

Ha PUCYHKE TPUBEACHO 1/1306pa>1<eHI/Ie pasaBacMoro CTyaCHTaM BapuaHTa:

L€ BQp“QHT 1 233333
McxolHule AdaHHHE :
X v

0 ~9.5

i ~0.5

2 75

3 "1t

L 1

5 T20

6 ~23

7 T27.5

8 ~21.5

9 T26
3aaaHue:

1.HaWTH KO3QMEUUMEHTHI modenu Y=a+bxX,
NPOBOAA MPAMYI0 Yepe3 MelMaHHeE TOYKK
ne 30% rpynnam Ha kpasx swEopkn (no
x).
2.0MpeleniTs MaxKkcuMMmanbHoe MO MoOAynio
3HaQ4YeHHe
owMEKK Mmogenn.

MexogHule AaHHHe :

Xy

1 5

2 3.5

3 3

L 2.75

5 2.6

6 2.5

7 2.428571429
8 2.375

9 2.333333333
3aaaHune:

BufpaTe mMpecGpa3osaHue X,
nMHeapuaylowee
zasucumocTs Y=F(X). (ewéupate u3

HcxoaHule AQHHHe :
X

[ARET .. A S N

RN NOOUO N WD O

.5
5.7
3agaHne:
CrnagnTe BpemeHHod paa X
MeduaHamu no TpoRkam

HcxosHule AaHHHe :

N F oW o ;e @

4
3aaaHue:

CrnagnTb BpEeMeHHOW paa X
FaHHHPOBAHMEM

HexosHule AaHHWe :
X

.1
.3
.7

@ o

0.2

3aaaHune:
Mo eHSopKe AaHHBIX X

oNMpedennTb CTATHCTHYECKAE
XAPAQKTEepHUCTHKH

W MOCTPOWTL FHCTOrpammy c 3-ma
HHTEpBQNaMA

HexosHule AaHHHe :

X1 X2 A B C
1.84 ~2.28 1 3 3
2.25 1.08 2 1 2
1.63 2.97 2 2 3
1.05 1.19 2 3 3
1.99 1.47 2 1 1
1.95 ~1.8 1 3 2
1.43 ~2.29 1 1 1
2.72 2.19 2 3 3
1.914 2.77 2 3 3
2.61 2.47 2 1 2
2.93 "1.99 1 1 1
2.12 1.27 2 1 3
2.19 T2.48 1 3 2
3aaaHue:

TMpoBecTH KNAcTEepHHW aHanums

(HaWTh rpynna) Ha npocrocTm X1-X2
M ONpeleNnTs, KAKGA M3 MepemeHHsIX
A,B,C moser 6HTL Mcronb3osaHa AnNA
MHTEpNpeTaunn KnacTepos




TurmoBkie BOMIPOCHI (3a/1aHNs)

1. OOuue nmoHdaTHUA. DTanbl JUAarHoCTUYECKOTO UCCIIEIOBAHUS.

2. Ponb ananusa AAaHHBIX TP JUArHOCTUPOBAHUMU. Tunesl JUATrHOCTUYCCKUX AAaHHBIX (I.HKaJIbI
U3MEPEHHS).

3. Tumbl JaHHBIX IPUBJIEKAEMBIX IIPU HHTEPIIPETALUH PE3YIbTATOB aHAIN3A.
4. lIpsimble 1 oOpaTHbIE 3a/1a41 IIPU JUATHOCTUPOBAHUU.
5. OcHOBHI 1TU(POBOI 00PAOOTKU CUTHAJIOB.

6. 3a1aun ¥ METO/IbI Pa3BEIOYHOTO aHAJIM3A TAHHBIX ¥ QUIBTPALIMK CUTHAJIOB IPU MOCTPOCHUU
aJITOPUTMOB TMAarHOCTUPOBAHUS.

7. O1IeHKH OCHOBHBIX CTaTHCTHYECKHX ITapaMeTpoB. Mepbl MosiokeHus (cpeinee, MeanaHa, Mogad
LIEH3YPHPOBAHHOE U B3BEILIAHHOE CPEHEE).

31. Mepsbl uameHunBoCcTH. CpeaHEeKBaapaTHYECKOE OTKIOHEHHE, pa3Max, KBAHTHIIN 3aIaHHOTO
YPOBHSI, ME)KKBAPTUIIbHBIN pa3zMax.

8. Buzyanuzauus BeiOopok. (I'mcTorpaMmel, cXeMaTHYECKUE TUarpaMMbl).
33. CpaBHeHHE BBIOOPOK, CTEONIN C TUCThIMHU.

9. CrmaxxuBanue 1 quddepeHIMpoBaHue BpeMEHHbIX TocaeaoBaTenbHocTelt (MenuaHsl o Tpolkam,
["anHupoBanue)

29. IlapaGosbl M0 METOy HAMMEHBIINX KBapaToB, IIepBasi U BTOpasi MPOU3BOJHBIE BPEMEHHOI'O
nporiecca Mpu craxuBanuu napadosamu no MHK

30. DxcrnoHeHIManbHOE craxkuBaHue. [Ipeackasanie BpeMEHHBIX MOCIeI0BAaTeIbHOCTEH. AanTarys
HapaMeTpoB.

10. Ananu3 napHbIX aKkTOpPHBIX 3aBUCUMOCTEN. (BpipaBHUBaHUE U CTIPAMIIEHUE 3aBUCUMOCTEN )

11. BoisiBnenue ocobeHHOCTEH U 3akoHOMepHOcTel. KauecTBeHHast mpoBepKa CTaTUCTUYECKUX
runote3. (Hanuuue B BBIOOpKE SKCTpEeMalIbHBIX 3HAYCHUH, N3MEHEHHE CPEAHEro 3HAYCHUsI CUTHAIa,
HaJuure B BEIOOPKE MPYHIHPOBOK).

12. Buzyanuzanuus MHOTOMEpHBIX JaHHBIX. (JIuHeitHoe mkanupoBanue Opioyu, pacCTOSHUE J10 IBYX
(DUKCHPOBAHHBIX TOYEK, IPEICTABICHIE MHOTOIPAHHUKOM ).

13. 3agaun 1 MeTOABI IPOBEPKU CTATUCTUYECKUX TMIIOTE3 IIPU MIOCTPOECHUHU aJITOPUTMOB
nuarHoctupoBanus. Kpurepuu u xapakrepucTUKH OOHAPYKEHHUSL.

14. IIpoBepka TUIOTE3BI O PA3IMYUN CPETHUX ABYX BEIOOPOK C MCTIOJIB30BAHUEM t-CTATUCTUKH.

27. Toxe pyst W-CTaTUCTUKM YUIIKOKCOHA C HOpMaJIbHOM anmnpokcumanueid. @opmyiibl 11sl CpEIHEro U
nucnepcun W-CTaTUCTHKHU.

15. BytcTpan Ui OLIEHKH AUCTIEPCUU CPETHET0 apu(PMETHUECKOro Mo BRIOOPKE U3 HOPMAJIbHOTO
pacnpezenenus. CpaBHEHHE ¢ TEOPETUUECKUM 3HAYCHUEM.

16. OCHOBBI TEOPHH OLICHOK ITapaMeTPOB CUTHAJI0B. OLleHNBaHUE TApaMETPOB I'ayCCOBCKOTO
pacripeqesieHust 1o BEIOOPKE JaHHBIX (METO MaKCUMAJIbHOTO MPABONION00MS).

17. HenapaMeTquecxoe OLICHUBAHUC INIOTHOCTH PACIIPEACIICHU. FI/ICTOFpaMMa,

28. Meton Ilap3ena c HopmasibHBIMU siipamMu, MeTo K-oro Gnukaiiiero cocena, BKIOUas
MHOTOMEPHBIN CITy4dai.

Qunbrpanys U BeIZICTICHHE CUTHAIOB Ha (hoHE ToMeX. KOHTpoIbHBIE KapThl CPETHETO U pa3Maxa.
KymynsaTuBHBIE KOHTPOJIBHBIE KapThI.

HpI/IMeHeHI/Ie MCTOAOB PETrp€CCUOHHOT0 aHalJIn3a MPU NOCTPOCHUHN AJITOPUTMOB IUATHOCTUPOBAHUAA.

18. JIuneitnpiit MHOorOMepHBIH MHK. AnreOpanueckuii U reoOMeTpUYeCKUid BHIBO IJIS1 OLIEHOK
napameTpoB. OmmOKHN OlIeHUBaeMBbIX TapameTpoB. [lmaHupoBaHue IKCIEPUMEHTOB. BruncnuTenbHbIe
npobnembsl MHK (1rmoxast 00ycioBI€HHOCTh MaTpHll, CHHTYSIPHOE PA3JIOKEHUE).

19. HenuHeHbIN METOI HAMMEHBIIMX KBaApaToB. [IpsiMble U TpaIueHTHBIE METOIBI.



Meron rpynmnoBoro y4yera apryMeHToB. HelipoHHble ceTH.
3amaun ¥ METOIbI PACIIO3HABAHUS 00PA30B MPH MOCTPOCHUU AITOPUTMOB JUATHOCTUPOBAHUS

20. 3amauu ¥ METO/IbI TOMCKA UHPOPMATUBHBIX MPU3HAKOB IIPU NOCTPOECHUH aJTOPUTMOB
JUarHOCTUPOBAHUS K

9910 Henuneitnoe mkanupoanrue CammMoHa, TUCKpUMUHAHT Duiepa.

21. 3ajmauu ¥ METO/bl KJIACTEPHOI'O aHAINM3A IIPU NOCTPOECHUH aJITOPUTMOB IUArHOCTUPOBAHUS
(amroputmsbl "Llennblie paccrosnus”, "K BHyTpurpynnossix cpeanux" u "®opensp").

22. Metonbl oCTpoeHus pertaromux npasui. [lepedpakoBka u HeJOOpaKOBKA U3IETHA.
Krnaccudukanus no MUHUMYyMY pacCTOSIHUS JI0 LIEHTpa Kiiacca (3TajoHa) u anropurmy Xo-Kambsrma.
MHoromepHoe rayccoBckoe pacnpezenenue. OleHnBaHne KOBapUallMOHHOM MaTpHIIbl M BEKTOpa
MaTeMaTHYEeCKUX OKUJaHuH. Beraucienne pacctosans Maxananoowuca.

23. O6paboTka U300pasKeHHIA.
24. OCHOBBI T€HETHYECKOT0 MPOTrpaMMHUPOBAHUS.
25. HedyeTkne MHOKECTBA B 337jaUaX TEXHUYECKON THUATrHOCTHKH.

26. MeToapl HICKYCCTBEHHOTO MHTEIUIEKTA B 3aJ]a4aX TEXHUYECKOW TMAarHOCTUKH.
# 3amaun npeasiaraeMble Ha 9K3aMEHe

Tunosas 3anada. Pacuntars Menuany 3alaHHON BEIOOPKU SKCILTyaTalIMOHHBIX TAHHBIX.
Tunosas 3agaua. Pacunrars cepenuny 3aJaHHON BRIOOPKH IKCIUTYaTAIlMOHHBIX JaHHBIX.
TunoBas 3agaua. Pacunrars pa3max 3a1aHHON BRIOOPKH SKCTUTYaTaIl[MOHHBIX JTAHHBIX.

TumnoBas 3agaya. Pacuntars MeXKBapTUIIBHBIN pa3Max 3aJJaHHONM BHIOOPKHU IKCILTyaTalluOHHBIX
JAHHBIX.

Tunosas 3amada. Pacuurars pacCTOAHUC Maxanonob6uca MCKAY ABYMs BLI60pKaMI/I
OKCINTyaTalMOHHBIX JaHHBIX.

Tunosas 3ajgada. Berancauts CTaTUCTUKY XoTtemmHra I IBYX BBI60pKOK OKCINTyaTallMOHHBIX
JaHHBbIX.

Tunosas 3aga4ya. Beruucnuts T-cTaTucTUKY U1 ABYX BbIOOpKOK moka3anuit J[3H.

Tunosas 3aga4ya. Beruucnuts W-cTaTucTuKy Ui 1BYX BbIOOpKOK mokazanuii J[3H.
Tunosas 3agaya. OnpenenanTts K03GGUIMEHTH IPIMOM I JaHHOW 3aBUCUMOCTH.
Tunosas 3aga4ya. Beruucnuth ko3dduuuent koppesiuun CrnupmeHa.

Tunosas 3agaya. Beruuciuth koadduuuent koppensiuun Kennanna.

Tunosas 3aga4a. Beruucnuts ko3 duument koppensiuuu Iupcona.

6 QKSaMeHaHI/IOHHHC OMJICTHI 11O JAUCIHUIIIINHC.

JIuneitnsiit MHOroMepHbiii MHK. AnreOpanueckuii BBIBOJ 17151 OLIEHOK apaMETPOB.
Jluneiinpiit MHOoromepHbiit MHK. Omunbku orieHnBaeMbIX mapaMeTpoB.

Meron rpynmnoBoro y4era apryMeHTOB.

Heliponnsie cetn.

3a1aun ¥ METOJbI PACIIO3HABAHUS 00PA30B MPH MOCTPOCHUN AITOPUTMOB JUATHOCTUPOBAHMS
3a/1aun ¥ METO/IbI MOMCKAa MH(POPMATUBHBIX IPU3HAKOB TP MOCTPOECHUHU aJITOPUTMOB
JMarHOCTUPOBaHUS

Henunelinoe mkanuposanne CoMMOHa.

JuckpumunanT @uiepa.

9. 3agaum ¥ METOJbI KJIACTEPHOTO aHAJIN3a IPU MOCTPOESHUH AITOPUTMOB AUATHOCTUPOBAHUS
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10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

AnroputM KiactepHoro aHanusa "LlenHsle paccrosHus"

AJITOpUTM KJ1acTepHOro aHaiu3a "K BHyTpUTpYIIIOBBIX CpeaHUX"
AnroputM KkiactepHoro aHanusza "®opeins".

MeTtoabl NOCTPOEHUS PEIAtOIIUX TPABUIL.

Knaccudukarus no MUHUMYMY pacCTOSHUS 10 LEHTpaA Kiacca (3TaloHa)
Knaccudukanus mo anropurmy Xo-Kambsma.

MHOroMepHO€ rayccoBCKOE pacrpeciiCHuE.

OneHrBaHME KOBAPUALIMOHHOM MaTpyIbl M BEKTOPA MAaTEMaTUYECKUX OKUJAHUN.
[IpuMeHeHHe cTaTuCTUKU XOTEIIIMHTa

Boruncnenue pacctosnus Maxanano6uca.

Busyanuszanus MHOTOMEPHBIX JaHHbIX.

JIuneitnoe mkanupoBanure Opiioun

I'pacduk Ha OCHOBE PACCTOSHMIA A0 ABYX (PMKCUPOBAHHBIX TOYEK

I'padux mapamieabHbIX KOOPAUHAT



