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IHacnopr ¢oHa OLIEHOYHBIX CPEICTB

Tabmuma 1 — MoyJib, KOMIETEHIIUH, OLICHOYHBIE MaTepPUaJIbl U UX 00BEM

dopMupyemble OneHouHsble
DNEeMEeHTbI AUCHUTIIINHBI KOMITIETEHIINH MaTepuaibl KonuuecTtso
WJTU UX YaCTu U CpEeJCTBa
OCHOBBI METO/I0JIOTMU HAYYHOTO OIIK-3 Coocoben
AKCIIEPUMEHTAIBLHOTO UCCIIEI0BAHUS. MCII0JIb30BaTh 3HAHUS
OO61re 3aKOHOMEPHOCTH MTPOBEICHUS METOJIOB PEIICHHUS
AKCIIEPUMEHTA B arPOMHKEHEPHH. 3a]1a4 1pu pa3padboTKe
Knaccudukanus BugoB HOBBIX TEXHOJIOTUH B
HKCIIEPUMEHTAIBHBIX HCCIIECTIOBAHUN. npogeccuoHaTbHON Bomnpocst 20
OCHOBBI MATEMATUYECKOM CTATUCTUKU JeSITeNIbHOCTH Tector 10
IIPU OLIEHKE NOTPEIHOCTEN PI'P 3
pPe3yJIbTaTOB YKCIIEPUMEHTA. OIIK-4 Cnocoben
[IpensapurenspHas oOpaboTKa MPOBOJUTH HAYYHBIE
9KCIIEPUMEHTANbHBIX JaHHBIX. UCCIIEIOBAHMS,
PerpeccuonHslil 1 KOpPEALIMOHHBIN aHAJIU3UPOBATH
aHAIIN3BI PE3yNbTaThl U TOTOBUTH
BoisiBnenue  3HaUMMBIX  (DAaKTOPOB. | OTYETHBIE JOKYMEHTBI
DKCIEPTHBIN OIpoc. Merton
cily4aliHOTO OasiaHca. [TKoc-2 Criocoben
MeTto b1 IJITAHUPOBAHUS OpraHu30BaTh
JKCIIEPUMEHTOB, OCHOBHBIE HCCJIEIOBaHUS U
onpezeneHus U nouarus. [InanupoBanue pa3paboTKy
SKCIIEPUMEHTa  [EpPBOr0  MOPSAIKA. MEPCTIEKTUBHBIX
ITnanst BTOPOTO MopsIKa. METOJIOB, MOJIeeH 1
[InanupoBaHue SKCHEPUMEHTOB IpHU MEXaHHU3MOB Bornpocs! 30
MOMCKE ONTUMAJIbHBIX YCIIOBUH. OpraHu3anuu u TecTrl 20
Craructuueckass 00pabOTKa JaHHBIX IJTAHUPOBAHUS PT'P 2
skcriepumenTa B cpene EXCEL MPOU3BOJICTBA

OcHoBBI  (hakTOpHOTO,
KOMIIOHEHTHOTO  aQHAJIU30B.
aHaJIM3a BPEMEHHBIX PSIJIOB.

OCHOBBI MHOTOMEPHOTO aHAJIN3A.

KJIACTEPHOTO,
OCHOBBI




1 OHEHOYHBIE MATEPHAJIbl, HEOBXOIUMBIE U1
OIEHKHU 3HAHUU, YMEHHMNHU N HABBIKOB JEATEJIBHOCTH
B ITPOLHECCE OCBOEHMUA JUCHUITJINHBI

Tabnuua 2 — @opMupyembie KOMIETEHITUN

OneHouHsle
Kox u naumenoBanue Koz u HanMeHoBaHKe HHIUKATOPA JOCTHXKEHUS
KOMIIETECHIIUU KOMIIETEHIIMH (YACTHU KOMITETEHIIUHN ) MaTepHaipt
U CpEeACTBa
BbJIOK 1 - Ocnoébt memooonocuu HAYUHO20 IKCHEPUMEHMATIbHOZO0
uccneooganusn. Oouwgue 3aKOHOMEPHOCMU NPOBEOCHUA IKCHEPUMEHMA 6
azpounycenepuu.  Knaccupuxkayus  6udoe  IKcnepumeHmanbHbvIX
uccneoosanuii. OCHO6bI MameMamuueckoii CIAmMUCmMuKy npu OueHKe
nozpewtnocmeil  pe3yibmamos IKCnepuMeHmd. Ilpeosapumenvnasn
oopadomka IKCHEPUMEHMATIbHBIX oannwix.Pecpeccuonnuiii u
KOppenayuOHHbLIL AHATU3bL
NJ1-1onk 3 AHaIU3UPYET METOJIbI U CIIOCOOBI Bompocsr
OIIK-3 Crioco6en peleHus 3a1a4 1o pa3paboTke HOBBIX TEXHOJOTUH B Tectsl
UCTIONIb30BATh 3HaHUs | ATPOMHIKCHEpUH PI'P

METOIOB PEIICHUS
3a/1a4 Ipu pa3paboTKe
HOBBIX TEXHOJIOTHIA B
npodeccnoHaTLHOM
JeSITENIbHOCTH.

OIIK-4 Cnocoben
IIPOBOJUTH HAYYHBIC
HCCIIEIOBAHUS,
aHAJTU3UPOBAThH
pe3yJIbTaThl U TOTOBUTH
OTYCTHBIC )IOKYMCHTBI.

[IKoc-2 Crnocoben
OpraHU30BaTh
HUCCICOIOBAHUS U
pa3paboTKy
HepCHeKTHBHBIX
METOJIOB, MOJICEH 1
MEXaHU3MOB
OpraHu3anuu u
TUTAHUPOBAHUS
MIPOU3BOJICTBA

N J1-2omnk 3 Ucnons3yeT nH(pOpMAIIMOHHBIE PECYPCHI,
JOCTHKEHUS HAYKU U IIPAKTUKU MPU pa3padoTKe
HOBBIX TEXHOJIOTUI B arPOUHKEHEPUN

NJ1-1onkK-4 AHaNU3UpyeT METOIbI U CIIOCOOBI
pELIEHNUs NCCIIEN0BATENbCKUX 3a1a4

NJ1-2omnk-4 Ucnonb3yeT MHPOPMAIIMOHHBIE PECYPCHI,
HAy4YHYIO, OIIBITHO-3KCIIEPUMEHTAIIBHYIO U
npuOOpHYI0 06a3y 7Sl TPOBEACHUS UCCIIEIOBAHUN B
arpOMHKEHEPHUH

NJ1-30mk-4 @OopMyIUpyET pe3ynbTaThl, IOJTYYEHHbIE
B XOJI€ PELICHUSI HCCIIEI0BATENIBCKUX 3a1a

BbJIOK 2 - Buviasnenue 3nauumuvlx Hakmopos. IKcnepmHulil ORPOC.
Memoo cayuaiinozo éananca. Memoovl n1anupoeanus IKCnePUMEHmMos,
ocnogHble onpedenenus u nouamusa. Ilnanuposeanue IKcnepumenma
nepeozo  nopaoka. Ilnanwr emopozo  nopaoka. Ilnanuposanue
IKCHEPUMEHMO08 NPU NOUCKe ONMUMATbHBIX ycaosuil. Cmamucmuyeckan

oopabomka Oanunvix Ikcnepumenma 6 cpede EXCEL. Ocnosunl
¢axmopnozo, kKnacmepnozo, KOMNROHEHmMHO20 aHanu308. OcHOGbL
aHanu3a 6pemeHHbIX paoos. OCHO6bl MHO2OMEPHO20 aHAU3A.

NJI-10onK-4 AHATU3UPYET METOIBI M CIIOCOOBI Bormpocst
pelleHus UCCIIEI0BATEeNbCKUX 3a1au Tectsl
NJI-2onk-4 Vcnionb3yeT nH(OpMaIMoHHbIE PeCypChl, PT'P

Hay4HYIO, OIIBITHO-KCIIEPUMEHTAIIBHYIO U
npubopHyto 0a3y JUIs MPOBEACHUS HCCIeI0OBaHUN B
arpOMHXEHEPUHU

NJ1-30nk-4 POopMyIUpyeET pe3ynbTaThl, IOJTYYEHHBIE
B XO/JI€ PEIICHMS UCCIIEI0BATEIbCKUX 3a/1a4
N-1koc » Opranusyer ucciiejoBaHus U pa3paboTKy
IIEPCIIEKTUBHBIX METON0B, MOJEIIEH U MEXaHU3MOB
OpraHM3alyy U IIAHUPOBAHMS IPOU3BOICTBA
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OueHoYHbIEe MaTepPHAJIbI M CPEICTBA ISl IPOBEPKHU
¢pOopMHUPOBAHHOCTH KOMIIETCHIUIA

[Ipoananu3upyiite posib HAyKH B )KU3HU OOILECTBA.

Kakue ¢pyHKIMM CBOWCTBEHHBI HAyKe?

Kakoe 3nauenue nayku B snoxy HTII?

OcHosuble noctrxenus HTII?

Ponb Hayku, uccnenoBaTens B )KU3HH YEIIOBEKA;

Bexu cTaHOBIIEHUS U pa3BUTHs HAyKu B Mupe;

Jaiite onpenenenue Y4eHoro;

[IpuBenuTe KpaTKyr0 HCTOPUIO PA3BUTHS TEOPUU BEPOSITHOCTEW U MATEMATUYECKOU
CTaTUCTUKH;

Kakne Hay4HbIE OpraHn3aluy CO3JaHbl MUPOBBIM HAYYHBIM COOOIIECTBOM?

HazoBute MexxayHapogHble HayYHbIE HHCTUTYTHI;

Kakue menanu v npeMun NpUCyk/1at0Tcs MUPOBBIM COOOILIECTBOM 3a BbLIAIOIIHECS
pe3yJIbTaThl B HAYKE U TEXHUKE?

HazoBute Poccuiickux akaaeMuKkoB, yaocToeHHbIX HoOeneBckoil mpemueii 3a HayuHbIe
JOCTUKCHMS;

[TpuBenuTe Knaccu(puKauio HAyK;

O60061muTe BaxkHEeHIIne HAyYHbIE TTPOOIEMBI.

HazoBute cymniecTByromue yuyeHble CTENIEHU U yYEHbIE 3BaHMUSL.

[losicuuTe, B 4eM COCTOUT TOCYJapCTBEHHOE PYKOBOJCTBO HAy4YHO-UCCIIEN0BATEIbCKON
paboroii B Poccun.

[TosicHuTe, B 4eM 3aKJIH04AIOTCS OCOOCHHOCTH OPTaHMU3aLMU HayYHBIX UCCIIEJOBAaHUH B
BY3aX.

[TosicHuTe, B 4eM 3aKJIFOYAIOTCSI OCOOCHHOCTH OPraHU3aluU HayYyHO-
UCCIIEIOBATENbCKON padOThl B HAYYHBIX OpraHU3aIUsIX.

JlaiiTe onpenesieHnss HayKu U TEXHUKH, TOSICHUTE UCTOPHUIO UX B3aUMOOTHOILIEHUH.

[IpuBenuTe Knaccudukamo HayK.

JlaiiTe onpeesieHne U MOSCHUTE CYIIIHOCTh U OCHOBHBIE 3Tallbl HAYYHO-TEXHUYECKOTO
rporpecca.

B uem 3akmroyaercs CyIHOCTh HAYYHO-TEXHUYECKOU PEBOJIIOLNN?

B uem 3akitoyaercs pojb HAyKH Ha COBPEMEHHOM 3Tale pa3BUTHS YEI0BEYECKOM
LUBUIN3AIAN?

Uro Takoe skcniepuMeHnT? KakoBa ero posib B MH)XEHEPHON NPAKTUKE?

Kakue o01iye uepTbl UMEIOT Hay4HbIE METO/IbI UCCIIEIOBAHU JUISl H3Y4EHUS
3aKOHOMEPHOCTEH pa3INyYHbIX IPOLECCOB U SBJIECHUI B IPOMBIIIEHHOCTH?

[TpuBenure knaccu(puKauy BUJOB SKCIIEPUMEHTAIBHBIX UCCIIEA0BAHUM, UCXOIS U3
MIOCTABJIEHHOM LI€JIM MPOBEIEHUS IKCIIEPUMEHTA U (POPMBI MTPEICTaBICHUS
PE3YJIBTATOB, a TAKXKE B 3aBUCUMOCTH OT YCJIOBUH €T0 pealn3alyH.

B yewm 3akimoyaroTcs NpUHIUMIHAIBHBIE OTJIIMYUS aKTUBHOTO SKCIIEPUMEHTA OT
IIaCCUBHOTI0?

[Tosicuute npeumyIecTBa U HEAOCTATKU J1a0OPAaTOPHOTO U MIPOMBIIIIIEHHOTO
JKCIIEPUMEHTA.

B yem oTiMune KOJIMYECTBEHHOTO U KaY€CTBEHHOT'O SKCIIEPUMEHTOB?

JlaiiTe onpeeneHus CIeayIonMM TEpMUHAM: OMBIT, (hakTop, YpOBEHb (pakTopa,
OTKJIUK, (PYHKIUS OTKJIMKA, TUIAH U IUTAHUPOBAHHUE HKCIIEPUMEHTA.

UYro Ha3pIBaeTcA IJIaHUPOBAHUEM dKCIIEpUMEHTA?

Urto 0Opasyer 1maH dKcrepumMeHTa?
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UYro Ha3bpIBaeTCs CIIEKTPOM IlIaHa?

Uem xapaktepusyetcst 00beKT uccienoBanusi? Jlaire onpeneneHue GakTopHOMY
IIPOCTPAHCTBY.

UYT0 Takoe perpecCuOHHBIE MOJIMHOMBI U /1€ OHU IPUMEHSIOTCS?

[lepeuncnure ycinoBusi, HEOOXOAMMBIE IS ONIpeeeHus: K03 (HUIIMEHTOB perpeccuu.

Urto Ha3bIBaeTcs MOJHBIM (PAaKTOPHBIM SKCIIEPUMEHTOM?

Kakwue 3amauu pemaroT B X0/1€ MPEIBAPUTEILHON CTATUCTHYECKON 00paboTKu
JKCIEPUMEHTAJIbHBIX JTAHHBIX?

Uro Takoe reHepaibHas COBOKYITHOCTh U BEIOOpKa?

UYrto Takoe ToueuHoe oueHnBanue? [lepeuncnure ToueyHbIE OLIEHKH OCHOBHBIX
[apaMeTPOB HOPMAJIBHOTO PACIIPEAEIEHUS 111 HEIPEPBIBHOM CIIy4YalHOW BEJIMYUHBI.

B ueM 3akmrouaeTcss OCHOBHAs M€l OLICHUBAHUSA C TOMOILBIO JJOBEPUTEIBLHOTO
nHTepBasa? C NOMOIIbIO KAKUX PacIpeeeHUI TPOUCXOIUT IIOCTPOEHHE
JIOBEPUTENIbHBIX UHTEPBAJIOB ISl MAaTEMaTUUYECKOTO OKUJIAHUS U JUCTIEPCUU?

B yem 3akitoyaercs CylHOCTh CTaTUCTHUECKUX TumoTe3? UTo Takoe HyneBas u
albTEPHATUBHAS CTATUCTUYECKUE TUIIOTE3bI?

C noMouIpI0 KakuxX KpUTEPUEB IPOUZBOJUTCS OTCEB IPYOBIX NOTPEIIHOCTEN?

Kakwue 3a1aun BO3HUKAIOT IPU CPAaBHEHUH JIBYX PsII0B HAOIIOICHUI
SKCIIEPUMEHTAIIbHBIX TaHHBIX? C TOMOIIBIO KAKHX KPUTEPUEB OHU PEIIAIOTCS?

Urto Takoe kpurepuii cornacusi? KakoBa oCHOBHasi Uesl €ro UCIOJIb30BaHUs IIPU
MIPOBEPKE THITOTE3 O BHUIC QYHKIIUU paCIpEICIICHUS?

B uem 3akmrouaercs anropuTM UCHoJib30BaHus Kputepus [lupcona s npoBepku
TUIOTE3bl HOPMAJILHOTO PAaCIpPEeICHNs SKCIIEPUMEHTAIBHBIX TaHHBIX ?

KaxkoBa npouenypa ucnons3oBanus kpurepus Konmoroposa-CMupHOBa 111 IPOBEPKU
TUIOTE3bl HOPMAJIBHOTO pacipeieeHus?

Onuimmre 11aH HaX0XAEHUS TOCTPOYHOM TUCIIEPCUU BBIXOJHOMN BEIINYMHBI?

J51g 4ero Hy)XKHO pacueTHoe 3HaueHHe ko3 dunrenta Koxpena u kak oH HaxoauTcs?

UYro Takoe kpurepuil CTbIOIEHTA U TJI€ OH UCTOJIb3yeTCA?

J11g 4ero OLEeHUBAIOT, HACKOJIbKO OTIIMYAIOTCS CPEIHNE 3HAYCHUS Y1 BBIXOIHOMN
BEJIMYMHBI, TOJIyYEHHOH B TOUKaxX (paKTOPHOTO MPOCTPAHCTBA, U 3HAYEHHUS VI,
MIOJIyYEHHOT'0 U3 YpaBHEHUS PErPECCUH B TEX )K€ TOUKaX (PaKTOPHOTO MPOCTpaHCTBa?

Yem onpenensercs F- kpurepuii duiepa u Kak ero IpuMeHsI0T?

B yem 3akimoyaroTcsi CylIHOCTh U OCHOBHBIE 33JJa4l KOPPEISAIMOHHOTO,
PETPECCUOHHOTO U JUCIIEPCUOHHOIO aHan3a?

Kaxue noaxoap! CIONB3YIOT MPU HAXOXKJIEHUN KO3(DPUIIMEHTOB ypaBHEHUS
perpeccun?

ChopmynupyiiTe HCXOHBIE TTOJIOKEHNS METO/Ia HAUMEHbBIIINX KBAJPaTOB.

C momouIpI0 Kakoro napaMeTpa OLEHUBAETCS TECHOTA CBA3U MEXKY CIIydaiHbIMU
BennuuHaMu? [losicHuTe QU3NYIECKYIO CYTh 3TOTO IMapaMeTpa.

Kak oneHnBaercs aieKBaTHOCTb CTaTUCTUYECKOW MOJIETH?

Uro Ha3bIBaeTCs YaCTHBIM KO3 PHUIIMEHTOM KOppesuun?

Uto Ha3bIBaeTCs MHOXKECTBEHHBIM KO3 (HUIIMEHTOM KOppensuu?

Kakumu coiictBamu 001a1a10T KO PUITUEHTHI KOPPEIISITIH?

Pacuer k03¢ (hpuIMeHTOB MO/IEH U POBEPKA UX CTATUCTHYECKONW 3HAUUMOCTH.

Kaxum 06pa3oM mpou3BoauTCs MpoBepKa 3HAUMMOCTH KO3 (HUIIMEHTOB YpaBHEHUS
perpeccun?

B dem 3akirouaercs nOCTaHOBKA 3aa4M JIMHEMHON MHOKECTBEHHOW perpeccuun’?

Kakoe ycnoBue 10JIKHO BBIIOJIHATHCS IIPU  ONPEAEIEHUH JIMHUU perpeccuu?

Kaxk onenuBaercs cuna GyHKIIMOHATBLHOMN CBS3M MEXTY TTapaMeTpaMu?

Kak paccuntbiBaercs k03 puumeHT napHoit Koppensuu?

Kakue 3naueHns MOXKeT IPUHUMATh KOAPPUIIUEHTA KOPPETSAIIN?

Kak ocymecTBisercst orjeHKa 3HAUUMOCTH KO3 PHUIIMEHTa TapHOH Koppenauuu?
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Kak npoBoauTcs npoBepka 3HaYUMOCTH YPABHEHUSI PETPECCUU?

KaxkoBa ponp nmorpeniHocreil usmMepeHusi Ipu NpoOBEJCHUN IKCIIEPUMEHTA?

KakoBbI npuurHbI NOSIBICHHS OTPEIIHOCTEN U3MEpPEHUs?

UTto Ha3bIBaeTCs CUCTEMATUYECKON NOTPEIIHOCTBIO U3MEpPEHUs?

Kakumu myTsiMu MOXKET OBITh YCTpaHEHA CUCTEMAaTUYECKasi TIOTPEITHOCTh U3MEPEHUS?

Uto Ha3bIBACTCS CAYYAHON MOTPEIIHOCTHIO U3MEPEHUS?

KaxkoBa npupoja ciydailHbIX OTPEUTHOCTEN u3MepeHus?

B uewm 3akmrouaeTcst oTiIMUME JUCKPETHBIX CIyYalHbIX BEJIMUYMH OT HENPEPBIBHBIX
CITy4alHbIX BEJIMYUH?

C Kako# 1eNnb0 PacCUUTHIBAIOT MOTPEIIHOCTh?

Kaxkue Buab! norpentHocreil Bol 3Haere? Kak oHM onpenensitorcs?

B yewm 3akiiouaercs 1enb pereHus 00paTHON 3ajaul TEOPUHU IKCIEPUMEHTAIbHbBIX
IOTPEIHOCTEN?

UTO MOHMMAIOT 1OJ] BBIPAKEHUEM «HAUBBITOJHEHIINE YCIOBUS TPOBEACHUS
AKCIIEPUMEHTa»?

KakoBa ocHOBHas uiesi MaTEMaTUYECKOTO PEIICHMS 3aJa4l [IOUCKA HAUBBITOJHEHIINX
YCIJIOBUH IPOBEAECHUSI dKCIIEpUMEHTA?

KaxkoBa ponp nmorpeniHocreit usmMepeHusi Ipyu NpoBEJECHUN SKCIIEpUMEHTA?

KakoBbI mpuurHbI MOSIBICHUS TIOTPEIIHOCTEN U3MEPEHUS?

UTo Ha3bIBaeTCS CUCTEMATUUYECKOM MOTPEIIHOCTHIO U3MEPEHU?

Kakumu myTsiMu MOKeT OBITh YCTPaHEHA CUCTEMAaTHUeCKasi OTPEIIHOCTD U3MEPEHUSs?

UTto Ha3bIBaeTCs CIIy4ailHOM MOrPEIIHOCTBIO0 U3MEPEHHUS?

KaxkoBa npupoja ciydailHbIX TOTPEITHOCTEH U3MEpeHus?

B ueM 3akmirouaercst oTiMUME JUCKPETHBIX CyYalHBIX BEJIMYMH OT HEMPEPBIBHBIX
CITy4alHBIX BEJIMYUH?

Hcropus miianupoBaHus SKCIIEPUMEHTA.

W3 kakux 3TanoB COCTOUT MOCIEN0BATEIBHOCT IPOBEAECHNS aKTUBHOTO
JKCIIepuMeHTa’?

C kaxoii 1eNbI0 UCTIONB3YIOT TEOPHUIO MJIAHUPOBAHUS IKCIIEpUMEHTA?

[1nane! 15 M3y4eHUs: TOBEPXHOCTU OTKJIMKA U U3YUEHUS] MEXaHU3MA SBJICHUN.

Onpenenenre sKCepUMEHTaIbHON 001acT (PaKTOPHOTO IPOCTPAHCTBA.

Martpulia IIaHUPOBAHUSI SKCIIEPUMEHTA U CIIOCOOBI €€ TOCTPOCHHSI.

[1nanupoBaHue SKCIIEPUMEHTOB ISl PEIIEHUS SKCTPEMAIbHBIX 3a/1auy.

Buner mapamerpoB ontumMuzanuu u TpedoBanus kK HUM. OO001IeHHBIN TapaMeTp
ONITUMU3AIINH.

Br16op Buia Mosie ¥ MOBEPXHOCTh OTKIIHKA.

dakTopsl U TPeOOBAHMS IPETBABIIEMBIE K HUM. Y IPaBIsSIEMOCTh U COBMECTUMOCT,
HE3aBHCUMOCTh i HEKOPPEITHPOBAHHOCTH (haKTOPOB.

[IpaBuiia peanuzanuy SKCIEPUMEHTATBHOTO MJIaHA U IPUHIIMI PaHIOMHU3AIUH.

W3 kakux cooOpaskeHui BEIOMPAIOT OCHOBHBIE ()aKTOPHI, UX YPOBHU, a TAKKe
MHTEpBaJIbl BAppUpOBaHUs (HakTopoB mpu nposeneHuu [P u JJO3?

B uewm 3akmrogaercs ocHoBHasg unes JJDO?

B dem 3akimrouaroTcs MpUYUHBI HEAJIEKBAaTHOCTH MareMaTudecko moaenu? Kak
MIPOU3BOJUTCS OLIEHKA aJI€KBAaTHOCTU?

KaxoBbl mpUHIIKITBI pOTaTa0EIbHOTO MJIAHUPOBAHUS IKCIIEPUMEHTA?

C kako# 1enbl0 KOMIIO3UIIMOHHBIE TIJIaHbl IPUBOAAT K OPTOrOHAILHOMY BUY?

B yem 3akitoyaercs CylHOCTb IJIAHUPOBAHUS SKCIIEPUMEHTOB IPHU MOUCKE
ONTUMAaNbHBIX ycrnoBui? Kakrue MeToAbl TPH 3TOM UCIIONb3YIOT?

Ha gyem ocHOBaH MeTOJ MOKOOPAMHATHOW ONTUMU3ALINHN?

N3 xakux 3TanoB COCTOUT aITOPUTM ONTUMH3ALUN METOJAOM KPYTOTO BOCXOXKIACHUS?

B ueM 3akmrouaroTcst OCHOBHAs UJiesd METOJa CUMIUIEKCHOTO TIJIaHUPOBAHMS?



109.

[Touemy B mIaHax BTOPOTO MOPSIKA BO3PACTAET MUHUMAIBHO HEOOXOAMMOe
KOJIMYECTBO TOYEK B cHeKTpe ruraHa? Kak onpeaensercs 4nucio 4ieHOB
KBaJIpaTUYHON Mozaenu?

110. B kakux ciydasx UCIOIb3YIOT KBAAPATUUHYIO MOJCIIb 00beKTa?

111. [aiite onpenenenue [KIL.

112. Ilenp HaTypanu3aluy ypaBHEHHS PETPECCHH.

113. Yem obecrieunBaeTcsi OPTOrOHAIBLHOCTH CTOIO1I0B MaTpuLbl F?

114, OmnpeneneHue OpTOrOHAILHOTO IIEHTPAIBHO-KOMITO3UITMOHHOTO 11aHa (OLIKIT).
Kakum o6pazom aist OLIKII BeiOupaeTcst uncnoBoe 3HaueHUE o (3BE3HOTO IJIeya).

115. Kakue npeumyIiecTBa JaeT SKCIEPUMEHTATOPY UCIIOJIb30BaHUE CPEICTB
BBIYHUCITUTEILHON TEXHUKU?

116. KakoBBI BO3MOYKHOCTH COBPEMEHHBIX ITPOrPaMM 10 00pabOTKE IKCIIEPUMEHTAIbHBIX
MAHHBIX ?

117. Ha xakux NpUHIUIAX OCHOBaHA OPTaHMU3AIMS COBPEMEHHBIX CTATUCTHUYECKUX
MaKeTOB?

118. Kakum 00pa3oM pemaercs 3aj1a4a 1o OlleHKe CTATUCTHYECKUX XapaKTEPUCTHUK C
nomoIneko nakera Microsoft Excel?

119. Kak opraHn3oBaHO B3aMMO/ICHCTBHE MMOJIb30BaTeNs ¢ maketoM Microsoft Excel ?
Kaxue ocHOBHBIE MOJly/IH OH B c€0s1 BKIIIOYAeT?

120. Kak onpenenuts ko3¢ HUIMEHTHI ypaBHEHUS PErPeCcCUu, UCTIONb3Ys nakeT Microsoft
Excel ?

Tecmoeguvie 3a0anus

3HaHue —ITO:

-HaBBIK, NIepeleANni B OOBIYHYIO OTPEOHOCTDH YeIOBEKa

+a/IeKBaTHOE MPEJCTAaBICHNUE O IPEMETE, COOTBETCTBYIOIINE €MY 00pa3bl U MOHATHUS
-CIIOCOOHOCTH OBICTPO BBHIMOJIHATH 33JaHHE

-CII0COOHOCTb MPAKTUYECKH JIEMCTBOBATh HA OCHOBE YCBOCHHOM MH(popMauu

Hayka —»oro:

+KOMITOHEHT TyXOBHOW KYJIbTYpPbI

-3JIEMEHT MaTEPUAILHO-IIPEAMETHOTO OCBOEHUS MUPa
-3JIEMEHT MPaKTUYECKOT0 MPeoOpa3oBaHUs MUpa
-pe3yabTaT OOBIJCHHOTO, KUTEHCKOT0 3HAHUS

I'naBHasi 0CO0EHHOCTH HAYKH — ITO:
-CyOBEKTUBHOCTD

+00BbEKTHBHOCTh

-BO3JICHCTBHE CO CTOPOHBI HIC0JIOTa
-TMIOJJYUHEHHOE PEIUTHO3HBIM JOTMaM IMOJIOKECHHE

K ¢pyHkumusaM HayKu He OTHOCHT:
-[I03HABaTEJIbHYIO
-MHUPOBO33PEHYECKYIO
-ipeoOpa3oBaTEIHHYIO
+Ipeacka3aTeIbHYIO

I'naBHOe KayeCTBO HAYKHU:
+10CTOSSHHO TE€HEPUPOBATh POCT HOBOTO 3HAHMS, BBIXO/ISI 32 PAMKHU ITPUBBIYHBIX U YK€ U3BECTHBIX
MPEJCTABICHUI O MUpE



-BO3JEHCTBHE CO CTOPOHBI UIEOJIOTA
-00bEKTUBHOCTD
-IIPOTHO3UPOBAHUE OYAYIIETO

Ha xaxom 3tane HTII 3apoauiiuch HOBble HAYKH: KHOEPHETHKA, CHHEPreTuKa, HH(popmaTuka
1 MOHUTOPMHI:

-Ha [1IEpBOM 3Tane

-Ha BTOPOM 3TaIe

-Ha TPEThEM JTare

+Ha YeTBepTOM 3Tare

K 0CHOBHBIM NPHHUIMIIAM IOCYAaPCTBEHHOM HAYYHO-TEXHUYECKOM MOJUTHKHU HE OTHOCHAT:
-IPHOPHUTET (PYHIAMEHTAIBHBIX HAYK

+paznenenue Hayku U 00pa3oBaHUs

-[IPUOPUTET UHHOBALIMOHHOM J1€ATEIbHOCTH

-CTUMYJIMPOBaHUE HAYYHOU JESITEIIbHOCTU

OO0beKT HAYYHOI'0 HCCJIEIOBAHUS ITO:
-3JIEMEHT CTPYKTYPBhI

-CTpyKTypa

+cucrema

-CBSI3U CTPYKTYpbI

IIpeameroM HAY4YHOrO MCCJICIOBAHUS HE ABJISACTCH:
-3JICMCHT CTPYKTYpPhI

-CTpYKTypa

+cucrema

-IOACUCTEMA

IIpobaema —3T0:

+CI/ITyaHI/I$[, Koraa CTapbIC 3HAHUA HE CIOCOOHBI JaTh OTBET Ha MMOCTaBJICHHBIHN BOIIPOC, a HOBOTO
3HAHUS [T0KA HET

-OLICHKA a/ICKBATHOCTH BHIOPAHHBIX METOJIOB

-00bsICHEHHE 3aKOHOMEPHOCTH

-IIPOBEPKA BBIIBUHYTOHN THIIOTE3bI HA aJICKBATHOCTH

Jlornka peaju3anuu SMIMPHYECKOT0 YPOBHS HAYYHOI'0 MCCICAOBAHUS:
-unes, 00o0IIeHNe, HayYyHasi TUIIOTe3a, YKCIIEPUMEHT, podiema

-Hay4Has FUIore3a, npobiemMa, ujaes, 0000IIeHHe, SKCIEPUMEHT

-Hay4Has TUIOTe3a, ujaesd, MpolieMa, IKCIEPUMEHT, 0000IIeHHe

+ npobsemMa, uzes, HaydHas TUIOTE3a, SKCIEPUMEHT, 0000IIeHe

CTpyKTypa YMOMPUYECKOT0 YPOBHS HAYYHOT'0 HCCJIeJOBAHUS BKJIIOYAET:
+Hay4HbIN QakT

-3aKOH

-KOHLEMIIHIO

-KaTerOpHIo

MeTo10M 3MIIMPUYECKOT0 YPOBHS HAYYHOI'0 HCCIEJOBAHUSA SABJISETCH:
+3KCIIEPUMEHT

-opmanuzanus

-abcTparupoBaHue



-Aeaan3aus

MeT0a0M SMIIMPHUYECKOT0 YPOBHS HAYYHOI'0 UCCICA0OBAHNS SIBJISIETCS:
+U3MEpEHNE

-popmanm3anus

-abcTparupoBaHue

-Uaeanu3anus

CTpyKTypa SMIHNPHYECKOr0 YPOBHSI HAYYHOI'0 HCCJIEI0BAHUS BKIKOYAeT:
+3aKOHOMEPHOCTb

-3aKOH

-KOHLEMIIHIO

-KaTEropHuIo

CTpyKTypa YMOUPUYECKOT0 YPOBHS HAYYHOT'0 UCCJIe0BAHUSA BKJIKYAET:
+0000111EHE

-3aK0H

-KOHIIEMIHAIO

-KaTeTOPHUIO

MeTtoa 310 cucrema:
-3HaHUU

+HOpM (IIpaBUII)
-uHpOpMaIuu
-JICCTBHI

I'mmorte3a cBsizaHa:

-TOJIBKO C DMIIUPUYECKUM YPOBHEM HMCCIIENOBAHUS

+TOJIBKO C TEOPETUYECKUM YPOBHEM UCCIIETOBAHUS

-C OMIIUPUYECKUM U C TEOPETUYECKUM YPOBHEM HCCIIEIOBAHUS
-HC UMCCT OTHOIIICHUA HU K OI[HOMy U3 3TUX ypOBHCfI

HayuyHnas unest cBsizaHa:

-TOJILKO € OYMIIUPUYECKUM YPOBHEM HCCIIEAOBAHUSA

+c OMIIMPHYCCKUM U C TCOPCTUYCCKHUM YPOBHEM HCCIICAOBAHUA
-TOJIBKO C TEOPETUYECKUM YPOBHEM UCCIIEIOBAHNS

-HC UMCCT OTHOUICHUA HU K OJHOMY U3 OTUX ypOBHeI)'I

Jlornka peaju3anum TeOpeTU4YeCKOro YpoBHs HAYYHOI0 HCCJIeI0BAHUS:
-HuJies, TeOpHsl, Hay4Has TUIO0Te3a, SKCIIEPUMEHT, podiema

-TeOpusi, HaydHas TUTIOTe3a, ujes, mpodieMa, SKCIIEPUMEHT

+unes, mpobrema, HaydHasi TUIIOTE3a, TEOPHsl, SKCIIEPUMEHT

-ipo0OJieMa, ujies, HaydHas TUTIOTe3a, TEOPHUsl, SKCTICPUMEHT

CTpyKTypa TeopeTHYeCKOro YPOBHSI HAYYHOT'0 HCCJIeI0BAHUS BKIIOYAET:
-HaY4HBIN (pakT

+3aKoH

-OMIUpUYECKOe 00001IeHHE

-OMIIUPHYECKYIO 3aKOHOMEPHOCTh

MeTo10M TeOpeTHYECKOr0 YPOBHSI HAYYHOI'0 HCCJIeJOBAHMS ABJISETCS:
-3KCMEPUMEHT
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+hopmanuzanus
-HaOJIFOIEHIE
-U3MEpeHUe

MeT0/10M T€OPETHYECKOT0 YPOBHSI HAYYHOT0 HCCJIeIOBAHNS SIBJISIETCS:
-9KCIIEPUMEHT

+uaeanusanusa

-HaOJIFOIEHUE

-U3MEpeHUe

Pacnonoxuth no ypoBHsIM a0CTPAKIIUM NOHATHA (0T KOHKPETHOI0 K A0CTPAKTHOMY):
-METO/I, METOJI0JIOTHsI, METOAMKA, IIPOLIeTypa
-METO/l, METO/IUKA, IPOLEYpa, METOI0I0T U,
-TpoIie1ypa, METO, METOI0JIOTHsl, METOAUKA
+mporneaypa, METOJIMKA, METOI, METOIOJIOTHST

Pacnonoxuth no ypoBHSIM a0CTPAKIIUM NOHATHA (0T KOHKPETHOI0 K A0CTPAKTHOMY):
-ipeIMeT, 00BEKT, TEOPHS, METO/T

+1mpeaMer, 00bEKT, METO/I, TEOPHS

-METO/I, IPEIMET, OOBEKT, TCOPHUS

-IIPEeIMET, TEOPHUs, OOBEKT, METOJ]

B ocHOBe TeopeTH4YeCKOro YPOBHS MCCJIET0BAHUS MOJI0KEH:
+3aKOH

-3aKOHOMEPHOCTH

-3aBUCUMOCTD

-npyroe

CTpyKTypa TeopeTH4ecKOro ypoBHsl HAy4YHOI'0 HCCIeJ0OBAHUS BKJIIOYAET:
-HaY4HBIN (pakT

+KaTeropuro

-3MIUpUYECcKoe 00001IeHHEe

-OMIUPUIECKYIO 3aKOHOMEPHOCTh

3HaHMe — ITO:

-000011IeHNE TEOPETUUECKUX U MPAKTUYECKUX UCCIIEJOBAHUI

+ uneanbHOe (MBICIUTENBLHOE) BOCIPOU3BEICHUE B SI3BIKOBON (popMe 000OIIECHHBIX MPEACTaBIECHUH O
3aKOHOMEPHBIX CBSI34X 0OBEKTUBHOI'O MHpa

-0000111eHre OCHOBHBIX CBOMCTB SIBJICHHH H MPOIIECCOB

Mbpluienue — 310:

+ 0000111IeHHOE OTpaXKEHUE B MO3TY YelOBEeKa CYIIECTBEHHBIX CBOMCTB, MPUYUHHO — CIIEJCTBEHHBIX
CBSI3eH MEX1y OOBEKTaMH U SIBIICHUSIMU

-CYXKJIEHUs 4EJIOBEKA O PA3BUTUHU OKPYKAIOILIEr0o MUpa

-UHTYUTHUBHOE 00BSCHEHNE U3MEHEHHUS SIBJICHUS U TpoIiecca

CyxkaeHue — 310:
-MBICJIb, B KOTOPOH OTpakaeTcsi PaKTUIECKH CIIOKUBINASCS CUTYaIUs
+ MBICITb, B KOTOPOH MOCPEACTBOM CBSI3U MOHATHI YTBEp>KAAeTCS UM OTPULIAETCS YTO-IH00

-TIPEOJI0KEHHUE O BIUSHUYA YIKOHOMUYECKHX MPO1eccoB Ha 3(h(PEeKTUBHOCTH POU3BOJICTBA

YMo3akaoueHue — 3T1o:
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-J10Ka3aTeIbCTBO IPaBUIIBHOCTH BBIIBUHYTOMN TUIIOTE3bI

-[IPOLIECC MBILIUIEHUS O MPEANOJIOKEHUH Pa3BUTHSI SKOHOMUYECKUX ITPOLIECCOB

+ mpouecc MBIIUIEHUS, B PE3yJbTaTe€ KOTOPOTO W3 ABYX WM HECKOJIBKUX CYXKAECHHUHU BBIBOJUTCS
HOBOE CYXXJICHHE

Bo3HukHoBenue wuaeil, GopMHpPOBaHWE TOHATHH, CYKIE€HUI, BbIABUKEHUE THUIOTE3bI,
000011eHIe HAYYHBIX (PAKTOB, 10KA3aTEJIbCTBO NPABUJIBLHOCTH IMIIOTE3bI — 3TO:

-3Talbl Pa3BUTHS MPOU3BOJICTBA

+ JTansl HAYYHOI'0 UCCIIEIOBAHUSA

-[paBWJIA IPOBEACHUS HAYYHBIX HUCCIEOBAaHUN

HNHaTYyNTHBHOE 00bSICHEHHUE ABJIEHUS 0€3 IPOMEKYTOUHON apryMeHTAIluU — 3TO:
+ Hay4yHad uaed

-HaY4YHOE JI0Ka3aTeIbCTBO (PAKTOB

-HOBU3HA UCCIIEIOBAHUS

IIpeanoJioskeHne 0 NpU4YMHE, KOTOPasi BbI3bIBAET JIaHHOE CJIEACTBHE — ITO:
-YMO3aKJIIOUEHHE

-CyKJ€HUe

+ runotesa

duiiocopckoe yueHHe 0 MeTOAaX MO3HAHUSA JeHCTBUTEIbHOCTH, TEOPUS HAYYHOr0 MO3HAHUA —
3TO:

+ METO0JIOTHUA ITIO3HAHUSI

-Teopus

-IIpaKTUKa

IMoaroToBUTEIBLHBIH 3TAIl HAYYHBIX HCCJIAEAOBAHMNA BKJIIOYAET MOCJIeI0BATEIbHOCTD IeHCTBUH:
-BBIOOp  HaNpaBlieHWs UCCICIOBAHMM; TPEIBAPUTEIHPHOE O3HAKOMJIEHHE C  JIUTEepaTypoil;
(dbopMynupoBKa TEMbI; 00OCHOBAHHE AKTYAIbHOCTH TEMBI; TIOKa3 HAyYHOW HOBU3HBI, TPAKTHUECKOMN
3HAYUMOCTH, pacdyeT FIKOHOMUYECKOH 3 ekTUBHOCTH; PuKcanus NpodaemMbl; BblIeIeHHE 00bEKTa U
MpeAMETa UCCIIEIOBAHUS

+mpeaBapuTeIbHOE 03HAKOMIJICHHE C JIMTEPATypOi; BHIOOp HANpaBJICHHUS HCCIENOBaHUMN; (pukcanus
npoOieMbl; (GOpMyIHpPOBKAa TEMbl; OOOCHOBAaHHE AaKTYaIbHOCTH TEMBI, BBIIBIDKEHHE HAay4YHON
TUTIOTE3bI; BBIICTICEHUE OOBEKTa W TpeAMETa HMCCIEIOBaHMs; MOCTAaHOBKA IEIU U (HOPMYTUPOBKA
3aJa4; T1MOKa3 HayyHOM HOBM3HBI, NPAKTUYECKOHM 3HAYMMOCTH, pacyeT SKOHOMHUUYECKOU
s dexTuBHOCTH

-pOopMyITUpPOBKAa TEMBI; BBHIOOp HAMpaBIIEHUS HCCIEAOBAHMIA, MpeIBAPUTEILHOE O3HAKOMIIEHHE C
TUTEpaTypor; GuKcamus mpooseMbl; 000CHOBAaHHWE aKTYaJbHOCTH TEMBI; MOKa3 HAYYHOW HOBH3HBI,
MPAKTUYECKOW 3HAYMMOCTH, pacueT SKOHOMHYECKOW d3(PQPEeKTUBHOCTH; BbIAETICHHE OOBEKTa U
MpeAMETa UCCIICIOBAHUS

-BBIOOp HANpPAaBIICHUSI WCCICIOBaHUI; MpeaBapUTEIbHOEC O3HAKOMIICHHE C JHUTEpaTypou; (puxcarus
mpoOeMbl; 000CHOBAaHHME AKTYyaJIbHOCTH TEMbI; (POPMYIHpPOBKA TEMBI; MOKa3 HAyYHOW HOBU3HBI,
MPAKTUYECKOW 3HAYMMOCTH, pacueT SKOHOMHYECKOW d3(PQPEeKTUBHOCTH; BhHIAETICHHE OOBEKTa U
MpeAMETa UCCIICIOBAHUS

HccaenoBarejibCKUiil 3TaN HAYYHbIX HCCJICA0BAHUI BKJIIOYAET MOCJe10BATEIbHOCTD AeHCTBHIL:
+pabota ¢ smTepaTypod, W ApPYTMMHU HWHGOPMAIMOHHBIMH HCTOYHHUKAMH; IJIAHUPOBAHUE
SKCIIEPUMEHTA; BEIOOP METOJIOB M METOJMK HCCIICAOBAHUS, MTPOBEICHUE SKCIIEPUMEHTA; IMOATOTOBKA
Tabnuir; Gpukcamus JaHHBIX; 0000IIeHre U 00paboTKa MOTYYSHHBIX TAaHHBIX; aHATIN3 JTAaHHBIX

-paboTa ¢ JIUTEPaTypol, U APYrUMHU MHGOPMAITMOHHBIMA HCTOYHHUKAMHU, BHIOOP METOIOB U METOIHK
WCCIICIOBAHMS; TUIAHUPOBAHUE OHKCIEPUMEHTa; MPOBEICHHE SKCIEPUMEHTA; MOATOTOBKA TaOJHII,
(dbuKcanus qaHHBIX; 0000IIeHNe U 00pabOoTKa MOMYyYEHHBIX TAHHBIX; aHAIU3 TaHHBIX
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-IUIAHUPOBAaHUE DJKCIepUMEHTa; paboTa ¢ JUTEpaTypod, © JAPYrUMU HHPOPMAIMOHHBIMH
HMCTOYHUKAMH; BBIOOP METOJIOB M METOJUK HMCCJICIOBAHUS; MIPOBEICHUE YKCIICPHUMEHTA; IMOArOTOBKA
Tabyuir; Gukcanus JaHHBIX; 0000IeHre 1 00paboTKa MOTYyYSHHBIX TaHHBIX; aHAIN3 JTAaHHBIX

-paboTa ¢ JUTepaTypoi, U APYrUMU HHPOPMAIIMOHHBIMH HCTOYHHKAMHU;, BEIOOP METOJIOB M METOJIUK
WCCJICJIOBAHMS; TUIAHUPOBAHUE OSKCIICPUMEHTA; IMPOBEACHUE OJKCIEPUMEHTa; (UKcalus IaHHBIX;
MOATOTOBKA Ta0uIl; 00001IeHre 1 00padOTKa MOJYYECHHBIX JAHHBIX; aHAJIU3 TAHHBIX

N3mepenue 3T0 mpouecc:

+COOTHECEHUs MapaMeTpa 00bEKTa UCCIISIOBAHUS C 3TAJIOHOM
-COOTHECEHUE MPEIMETA UCCICAOBAHUS C APYTUM MPEIMETOM HCCIICIOBAHUS
-COOTHECCHHUE JIBYX O0BEKTOB HCCIICTOBAHUS

-COCIMHEHHE TIPEIMETa U 00BEKTa UCCIICIOBAHUS

CoOBOKYNIHOCTH METO/10B, CBSI3aHHBIX O0IIHOCTHIO PelIeHUs OTAeIbHBIX NP00JieM — 3TO:
+ METOIMKA UCCIIECIOBAHU

-CyKJeHue

-Hay4Hoe 00o011eHe (pakToB

IMIpaBuiia moaxoaa K pelieHUI0 KOHKPETHOM 3a1a4u — 3TO:
-TIpaKTUKA

+ METOJ, UCCIEIOBAHUS

-MOHOTpa(pUICCKUNA METO UCCIICTIOBAHUS

MpbIcib, B KOTOPO# MOCPEICTBOM CBSI3M NMOHSITHI yTBepKAaeTcsl MM OTPULAETCH YTO-1H00 —
3T0:

-CYXJIEHHE

+ YMO3aKJIFO4YEHUE

-TUTIOTE3a

MBIC.TIB, oTpakaias CymeCTBCHHbIC U HCOﬁXOIlI/IMbIe NPU3HAKH MNpeaMeTa UJIH ABJICHUA —
ITO:

~YMO3aKJIFOUCHUC

+ IIOHATHUE

-MBIIIJICHHUC

JAunanekTudyecKkuil MeTO MO3HAHUSA — ITO:
-crienupUIeCcKuil (CIeMaibHBIN) METOT
-00IIMI METO UCCICAOBAHUS

+ BCceoOIIMHA METOT MCCIIEIOBAHUS

dopmaiu3anus, aHAJIU3, CAHTE3, HHAYKIHUA, AeAyKIHs, a0CTParupoBaHue — 310:

+ o011eHayYHbIE METOJIbI MCCIIETOBAHMS

-CHeUaIbHbIE METOBI

-CTaTUCTUYECKUE METOJIbI

Ykaxure, 4T0 B MATEMATHYECKOHM CTATHCTHKE SIBJSACTCH HAWIy4YlleH (COCTOATEJIbHOM,
HecMeleHHOH 1 3¢ eKTHUBHOM) OLIEHKOIl MATEMATHYEeCKOI0 OKMIAHUSA CJAYYAHHON BeJITMYHHBI,
NOAYMHSAIOLICHCS HOPMAJIBLHOMY 3aKOHY pacnpeaejaeHus?

+cpenHee apudmernueckoe

-CpellHEe TEOMETPUYECKOE

-cepeauHa pa3Maxa

-CpE€IHU} WIEH BapUALIMOHHOIO psiaa
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Yxkaxure npasuibHbli [lopsinok 00padoTky cepruu M3MepeHHit

+onpenenuTh CpeiHIo apupMEeTHIECKYI0 U3MEPEHU; HAlTH CPEeIHIOI0 KBAJPAaTUYECKYIO OLIUOKY
(OTKJIOHEHHE) OTAEIBHOTO U3MEPEHHUS; OTIPEIEIUTh HAMOOJBIYI0O BOZMOXKHYIO OIMOKY JI OT/IeIbHOTO
U3MEpEHUs; MPOBEPUTD, HET JIU CPEIH PE3yJIbTaTOB U3MEPEHUN TaKUX, KOTOPBIE OTINYAIUCEH ObI OT
cpenHelt apudmMeTnieckor X 6osee ueM Ha [[; eciii TakoBbIe OKa3aJIMCh B HAIMYMU, TO MX CJIETYET
0TOpOCUTH M HayaTh 00pabOTKY CHauasia; MOBTOPATH TAKUM 00pa3oM 3Talmbl A0 TeX MOp, MOKa He
OCTaHETCS TAKUX PE3yJIbTATOB U3MEPEHHI, KOTOpbIe HE OyayT OTIMYAThCA OT CPEeAHEN apu(METHIECKON
6osee yem Ha [I; onpeenuTh CPEAHIOI0 KBaIpaTUYECKYIO OIIMOKY CpeHel apupMeTHuecKoi
-ONPEACTUTh CPETHIOI apu(PMETUYECKYIO U3MEPEHUH; HAUTH CPEIHIOI KBAaAPATHUECKYIO OITHOKY
(OTKIIOHEHHE) OTAEIIBHOTO U3MEPEHHUS; ONPEICIUTh CPEIHIO KBAAPAaTUUECKYIO OIIUOKY CpeHei
apudmeTnyecKoit

-OIPENIeIUTh CPEIHION apu(METHUYECKYIO U3MEPEHUN; HAUTH CPEIHIOI0 KBAaIPpAaTUUECKYIO OLIHOKY
(OTKJIOHEHHE) OTAEITBHOTO U3MEPEHHUS; OTIPEIEITUTh HAMOOJIBIIYIO BOZMOXKHYIO OIIMOKY JI OT/IeIbHOTO
U3MEpEHUS; IPOBEPUTD, HET JIU CPEH PE3yJIbTaTOB U3MEPEHUN TaKUX, KOTOPBIE OTINYAIUCEH OBl OT
cpenHelt apupmMeTndeckoi X 0osee yeM Ha J[; eciii TakoBBIE OKa3aJIMCh B HAIMYUH, TO HX CIICTYeT
O0TOPOCUTH M HaYaTh 00pabOTKY CHauasia; MOBTOPATH TAKUM 00pa3oM 3Talmbl A0 TeX MOop, MOKa He
OCTaHETCS TAKUX PE3YJIbTATOB U3MEPEHHI, KOTOpbIe HE OyIyT OTIMYAThCS OT CpEeAHEN apu(hMETHIECKON
Ooitee ueM Ha /|

CayuaiiHasi COCTABJISIIOIIAS CBSI3aHA:

-TOJIBKO C (DYHKIIMOHAJILHOU CBSI3BIO

+TOJIBKO C BIMSHHEM COOCTBEHHBIX CIIYYalHBIX (PaKTOPOB

- ()yHKIIMOHAJILHOU CBSI3bIO U C BIIMSIHUEM COOCTBEHHBIX CITYYalHBIX (PAKTOPOB
-HET MPaBWIbHBIX OTBETOB

CroxacTnyeckas COCTABJISIIOIIANA CBSI3aHA:

+TOJIBKO ¢ (YHKIIMOHATILHOU CBSA3BIO

-TOJIBKO C BIMSIHUEM COOCTBEHHBIX CIy4allHBIX (PAKTOPOB

-C (DyHKIIMOHAJIBHOH CBSI3bIO U C BIMSIHUEM COOCTBEHHBIX CIIydallHbIX (DaKTOPOB
-HET [IPaBWIBHBIX OTBETOB

Cpeanssi BeJJMYMHA ITO:
1
+; ZA{J,!.

1 42
AS; 2= 0ai)

3aK0H HOPMAJILHOTO PACHpPeIeTeHHSs ITO:
1
- YAa;
_Asxz_z?:i{ﬂﬂé )
n =

n
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PaBeHCTBO BBIOOPOYHBIX JMCIIEPCHIT 03HAYAET YTO:

+Bce pe3yJbTaThl OTHOCATCS K OJTHOM U TOM K€ IeHEPaJIbHOU COBOKYITHOCTH
-pe3yJbTaThl HE OTHOCATCS K OJHOU U TOM K€ IN'eHEPAIIbHOW COBOKYITHOCTH
-Tpe0yeTcsl yBEIMUYUTh KOJIMYECTBO IIOBTOPHOCTEN B OIBITAX

-TpedyeTCsl YMEHBUIUTD KOJUYECTBO IOBTOPHOCTEN B OIBITAX

Ha3zoBuTre yc10BHe, KOT1a MOKHO CPaBHUBaeMble BLIOOPOYHbIE THCIIEPCHH OTHECTH K OJHOI U
TOii Ke reHepaJbHOl COBOKYMHOCTH M CYHTATH PACXOKIEHUS MENKIY HUMH CJIYYalHBIMH B
npejeJiax 3a/1aHHOM 10BepPUTEIbLHOI BEPOATHOCTH?

+BBIOOPOYHBIC TUCTIEPCUY PABHBI

-IUCTIEPCHSI IEPBOM TPYIIIBI BBIOOPKHU OO0JIBIIE UCTIEPCUU BHIOOPKH BTOPOM IPYIIITBI

-IUCTIEPCHS TIEPBOM BRIOOPKH TPYIITHI MEHBIIE JUCIEPCHH BBIOOPKH BTOPOH IPYIIIBI
-CpeIHEKBaAPATHUECKUE OTKIOHEHHUSI BEBIOOPOK PaBHbI

Yro Takoe HyneBas runoresa HO?

+runore3a, IMojaJeXkamlas IPOBEpKe, HMeEIoIIas Haubojee BaXHOE 3HAYCHHE B IPOBOJMMOM
HCCIIEJOBAaHUH

-Kak/1as IOMyCTUMasi TUIIoTe3a

-TUTIOTE3a, IMOJUIeXkAmasi TPOBEPKE, HUMEIOIas HauMeHee Ba)KHOE 3HAYCHHWE B IPOBOJUMOM
UCCIIeJOBaHUH

Yro Takoe AsbTepHaTuBHasi runore3a H1?

-TUNOTE3a, TMOJyIeKallas TMpPOBEpPKe, HUMEIoIas Haubojiee BaXXKHOE 3HAYCHHE B IMPOBOJUMOM
HcCIe0BaHUHU

+Kakgash JOIMyCTUMas THUIOTe3a, OTIIMYHAs OT HYJEBOH, OOBIYHO BTOpas IO 3HAYUMOCTH TIOCTIE
OCHOBHOU

-TUNOTE3a, TMOJyIeKalas TMpPOBEpPKe, HWMEIOIIasi HauMEHee Ba)XHOE 3HAUYE€HHWE B TMPOBOIUMOM
HcCIe0BaHUHU

Ha3osute kakoit Kpurepuil MCIoJb3yIOT 1Jisi CPABHEHUS] TOYHOCTH JBYX PSJI0B HM3MepeHHit
(cpaBHeHue ABYX AucHepcHii) (DABHOTOYHBI HJIM HEPABHOTOYHBI)?

+IInpcona

+®umepa

-A00e
-CTpr0ZIEHTA

Ha3zoBure kakoii Kpurepuii ucmoab3ylT 1Jsi CPAaBHEHHS TOYHOCTH OoJsiee ABYX PpPs/A0B
U3MepeHni NP paBHOM 00beMe BBIOOPOK (CPpaBHEHHeE TPexX u 0osiee Jucnepcuin)?

-ITupcona

-Ouiepa

-AGGe

-CtproeHTa

+KoxpeHna

Ha3zoBure kakoii Kpurepuii ucmoab3ylT MJsi CPaBHEHUSI TOYHOCTH OoJiee ABYX psIA0B
U3MEpeHnH NMPH Pa3Iu4HOM YHCJIe H3MEPEeHUH B Pa3JMYHbIX CepUsX (CpaBHeHHe Tpex M 0oJiee
AUCIIepCcHin)?

-ITupcona

-Oumepa

-A60e

-CtprOIEHTA

-Koxpena
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+baptiera

Ha3zoBute kakoii Kpurepuii McnoJb3yloT AJsi onpenejieHUusi, SIBJSAIOTCA JHU [Ba CPeIHHUX
apudmeTnyeckuX OLEHKAMH OJHOI0 MAaTeMATH4YeCKOro OKWAaHHUs, T.e. Bce H3MepeHMHs,
JexKalue B OCHOBe OOOHMX CpeIHUX apudMeTHUYecKMX, NPHUHANJIEKAT OJHON M TOWl Ke
COBOKYITHOCTH U3MepeHui?

-ITupcona

-Oumepa

-A6Ge

+CThI0IEHTA

HazoBute kakoii Kpurepuii Mcmoab3yloT IS onpeaejeHusi OTOPOCHTHL HU3MepeHHe CHJILHO
oT/IMYaineecsi OT OCTAJbHBIX 3HAYeHHME WJIM OCTABUTH MNPH CMEHIEHUH Pe3yJIbTATOB
U3MepeHni (BCJeACTBME HApPYUIEHHMS TEXHOJOTHYeCKOro peskuMa, Ju00 HenpaBWIbHOCTH
NPoOBeJeHUs] OMNbITA, JUOO PeabHO CYHIECTBYHIIHUM IMPOSIBI€HHEM HEKOTOPOro peajbHOro
HEKOHTPOJIHPYeMOro (akTopa, HapyWAKIIero CcTadWIbHOCTH mponecca (B 3TOM cjy4yae
HU3MepeHne 0CTaBJIAIT)?

-IIupcona

-Ouepa

+A006e

-CrproieHTa

Ha3zoBute kakoii Kpurepuii HCHOJIB3YIOT AJIS ONpeleeHUs T0BEPUTEJIbHOI0 MHTEpBaja s
AUCHEPCHH M Ui NMPOBEPKH COIJIACOBAHHOCTH paclpeleseHnid, MOJYy4YeHHbIX 10 JAHHBIM
BbIOOPKH C HEKOTOPOI TeOPeTHYECKOii IIOTHOCTHIO pacnpeaeieHus?

+IInpcona

-Ouepa

-A0G6e

-CTplofeHTa

Ha3zoBure kakoit Kpurepuili MCHoab3ylT AJIsi NMPOBEPKH COIIACOBAHHOCTH paclpeneIeHnH,
MOJIY4eHHBIX M0 JAHHBIM BbIOOPKH ¢ HEKOTOPOI TEOPEeTHYECKOM IVIOTHOCTHIO pacnpenaeIeHus?
+IIupcona

-Ouiepa

-A0Ge

-CTtprofeHra

+Konmoroposa-CmupHOBa

Kpurepuii Ilupcona srto:
125

T -5 I

G20 -t

125
V\/:*m2 (k3 —k)-mEIT;

m 2
o ZT(0)
Kaxkue norpemHocTu CBA3aHbI ¢ HENPABWJIbHOH YCTAHOBKOM M HACTPOIiKOii mpuodopa:
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-rpyObIe
+cucremaT4ecKue
-CJIy4aiiHble ITOIPEIHOCTH

Kakmue norpemHocTu cBsi3aHbl ¢ HEMPABWIBHBIM BHIOOPOM METOAUKH
-TpyObIe

+CUCTEMATUYECCKUE

-CJIy4aiiHbI€ MOTPEITHOCTH

Kakue norpemHocTu ¢cBA3aHbl ¢ Cy0ObeKTHBHBIMHU 0COOEHHOCTSIMHU MCCJIEI0BATEIIA:
-rpyObIe

-CHCTEMATHUYECKHE

+ciry4aiiHble TOTPEIIHOCTH

CpenHeKBanpaTuqHaﬂ MOrpemHOCTb OTACJILHOI'0O U3MEPEHUS ITO:

2 _ASF  I(aap)?
-Asﬁ - mn - (n—1)n

Bbi0opounasi Aucnepcus 31o:

raS2 = Halde

CpeaHeKkBaApaTHYHAS MOTPEIIHOCTH CEPUH H3MEPEHMIl ITO:
1 -
T 2AG;
_ASxZ_E?Zi{‘ﬂa;:]z
=
n

2 _ E?:i{‘ﬂai:]z
-AS: = =

it on (n—1)n

Yro Takoe pa3dpoc ciay4ailHON BeJUIUHbI?
-BBIOOPOYHOE CPEHEE;

-BBIOOpOYHAs AUCTIEPCHS;

-JIOBEPUTEIbHBIA UHTEPBAI;

+HET NPaBUJILHOI'O OTBETA.

Yem onpenesisieTcsi J0BEPUTEIbHbIH HHTEPBAJI?
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-BBIOOPOYHBIM CPETHHM;

-BBIOOPOYHOM THUCTIEPCUCH;

-MaKCUMAaJIbHbIM 3HAYECHHEM CIIy4YaliHOU BEJIUYUHBI;
+HET NPaBUWJIBLHOI'O OTBETA.

dust yero ucmosb3zyercs ko3¢ duiuueHT napHoii koppeassuuu?
-JI7151 OLEHKU CPENIHETO;

-J1JI51 OLICHKH JTUCIIEPCUU;

-JI71s1 OLIEHKH JOBEPUTEJILHOTO UHTEPBAIa;

-J1JIs1 OLICHKH CBSI3U MEKY CPEJHUM U AUCIIEPCUEH;

+HET IPaBUJILHOI'O OTBETA.

B xakoM Bu/ie XpaHUTCA KOpPpeassMOHHAs MaTpuLIa?
-B [IOCTPOYHOM,;

-B IIOCTOJIOIIOBOM,;

-B BU/JIE JIMHEHHOIO BEKTOPA;

+HET IPaBUILHOI'O OTBETA.

Yrto Takoe paxrop?
-flapaMeTp UCCIEIOBAHMS;
-TJIaBHBIM IIapameTp;
-ICTEPMUHUPOBAHHBIN MPOILIECC;
+HET IPAaBUILHOI'O OTBETA.
Kaxkoii naker He npeaHa3Ha4YeH JJI51 KOMILIEKCHOT0 CTATHCTHYECKOT0 aHAJIN3a JAHHbIX?
- STATISTICA

+Microsoft Excel

-SPSS

-STATGRAPHICS Plus
-StatView

-STADIA

-Stat-Media

B pacuere Heo0x0aMMOro 00beMa BbIOOPKH MCOJIb3yeTcst KO3 uuueHT 10Bepus t, Kakasi
¢pynkuusa npexycmorpena B Microsoft Excel ny1s ero Berauciienus?

+CTbIO/JIPACITIOEP

-JJOBEPUT

-KBAJIPOTKIJI

-KBITMPCOH

-KOPPEJI

21.]15[ IMPOBEPKU THUIIOTE3 O KaAYECTBCHHBLIX JaHHBIX, MNpPEACTABJICHHLIX He 4YHCJIaAMH, a
KATeropusiMmu ucnouab3yr ¢pynkunio B Microsoft Excel

+XW2rect

-HOPMAJIM3ALIA

-[IMPCOH

-CPTEOM

-CP3HAY

Kaxkas ¢pynxkuus Microsoft Excel onpenesnsier MakcuMaibHOe 3HaYeHUE U3 CMIUCKA AapTYMEHTOB,
BKJIIOYAsl YUCJIA, TEKCT U JIOTHYECKHe 3HAYeHus?

+MAKCA

-CYET
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-TTECT
-CP3HAY
-CPTAPM

Kakaa ¢ynkuua Microsoft Excel mo3Bojisier moacuMTarb KOJMYECTBO 4YHCeJ B CIHCKe
apryMeHToB?

+CYET

-TTECT

-CP3HAY

-CPT'APM

Kaxkas ¢pynxuus Microsoft Excel oueHnuBaeT craHaapTHOe OTKJIOHEHHE 110 BHIOOpKe?
+CTAHAOTKJIOH

-CTAHJOTKIJIOHIT

-CYET

-TTECT

-CP3HAY

-CPTAPM

Kakas ¢ynkuus Microsoft Excel Bblumc/sier CTaHAAPTHOE OTKJIOHEHHE IO TeHepaJIbHOM
COBOKYIHOCTH?

-CTAHJOTKJIOH
+CTAHJIOTKJIOHII
-CUET

-TTECT

-CP3HAY
-CPTAPM

3aoanus 015 évinoiHeHenus pacuemmuo-2paduueckux paoom (PI'P)

3a)1aH1/1$1 JUIS paCLIeTHO-l"paq)I/ILICCKI/IX CTYACHTHI MOJYYAalOT WHAWBUAYAJIBHO II0 MNPCIAIIOKCHHBIM
HOMCEpaM BapUaHTOB, COBIIAJAOIIHNX 10 3HAYCHUIO CO CIIMCOYHBIM HOMEPOM dHO CTyACHTA B CIIMCKE

y4eOHOU TPYIITIHI.

CTyneHTsl MOTYyYaroT 3aaHus s noarotosku 3 PI'P:

v' TlpenBapuTenbHbliA aHATH3 SKCIIEPUMEHTATBHBIX TAHHbIX.

v AHanm3 5KCIIEPUMEHTABHBIX JaHHBIX TOCPEICTBOM PErPECCHOHHO-KOPPEISIIHOHHOTO
aHanu3a.

v" Pa3paboTKa MOJIENH Mpoliecca Ha OCHOBE TCOPHH TUIAHUPOBAHUS SKCIICPHMEHTA.

v HavanbHast 00paboTka sKcrmepuMeHTanbHbIX MaHHbix B EXCEL (maker anamus
JTAHHBIX ).

v MHOTO(aKTOPHBIN PErpecCHOHHBIN U KOPPEISIIIUOHHBIN aHam3 gaHHbiX B EXCEL

19



Tabauua 3 — Kpurepun oneHku c()OpMUPOBAHHOCTH KOMIIECTEHIUH

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH (‘{aCTI/I

KOMITIETECHIINH )

Kpurepuu onienuBanusi chopMrupoBaHHOCTH KOMIIETEHIIUN

(4acTy KOMIIECTEHIINH )

COOTBETCTBYET OIICHKE «3aYTEHOY»
50-100% ot MakcumMaibHOro Oania

N/I-1onk.3 AHanU3UpyeT METOMBI U

CIIOCOOBI peUICHusA 3aa4 1Mo

pa3paboTKe HOBBIX TEXHOJIOTUH B

AI'POMHKCHCPUU

N/-1onk-4 AHanu3upyeT METOIbI U
CIOCOOBI PELICHUs UCCIe10BaTEIbCKIX

3aa4
N/1-2onk-4 Ucnionb3yeT

MH(OPMAIMOHHBIE PECYPCHI, HAYYHYIO,
OIIBITHO-IKCIIEPUMEHTAIbHYIO U
puOOpHYIO 6a3y IS MPOBEICHUS
UCCJIEIOBaHUM B arpOMHXEHEPUU
N1-30nk-4 @opMynupyeT pe3ynbTarhbl,

IMMOJIYYCHHBIC B XOAC PCHICHUS
HCCICIOBATCIBCKHUX 3a1a4.

N/I-30onk-4 PopMynupyeT pe3ybTarhl,

IMOJIYYCHHBIC B XOAC PCIICHUS
HCCICO0OBATCIIbCKUX 3a1a4

N-1nkoc » Opranusyer uccieaoBaHus

n paSpa60TI<y MEPCICKTUBHLBIX

METOJIOB, MOJIeJIE 1 MEXaHN3MOB

OpraHM3allfy U TTAHUPOBAHUS
MTPOM3BOJICTBA

50-65%

boJee 80%

CopepxaHuie Kypca OCBOCHO IOJHOCTBIO, 6€3 TPoOesoB,
HE0OXO0IMMBIC TPAKTUIECKUE HABBIKUA PAOOTHI C OCBOCHHBIM
MaTtepuaaoMm chopMHUPOBaHbI, BCE MPEAYCMOTPEHHBIE
pOrpaMMoil 00ydeHHs ydeOHbIC 3a/1aHMs BBITIOJTHEHEI,
KaueCTBO UX BBIIIOJIHEHHUS OLIEHEHO YMCIIOM 0aJlIoB,

OJMM3KUM K MaKCUMaJIbHOMY.

66-80%

Copepxanre Kypca OCBOCHO TIOJTHOCTBIO, 0€3 TPOOeIIoB,
HEKOTOpbIE IPAKTUYECKHE HABBIKU PAOOTHI C OCBOEHHBIM
MaTepHagoM c(OPMHUPOBAHBI HEAOCTATOUHO, BCE
IIPEeyCMOTPEHHbIE IPOrpaMMoil 00ydeHus: yueOHbIe
3aJJaHMS BHITTOJIHEHBI, KAYECTBO BBHIITOJHEHHUS HU OAHOTO M3
HUX HE OLICHEHO MUHUMAJIbHBIM YUCIIOM 0aJllIOB, HEKOTOPbIE
BUJIBI 33/1aHUH BBIIOJHEHBI C OITHOKaMHU.

(IToporoBbliii ypoBeHb)
CopepxaHue Kypca OCBOEHO YaCTUYHO, HO ITPOOEIIbI He
HOCSAT CYIIECTBEHHOI'O XapakTepa, He0OX0uMble
NPaKTUYECKHE HABBIKA PA0OTHI C OCBOCHHBIM MAaTEPHAJIOM B
OCHOBHOM c(hopMHUPOBaHBI, OOJBIIMHCTBO
MIPEeyCMOTPEHHBIX TPOrPaMMOI 00yUeHUsT y4eOHbIX
3aJJaHUN BBIITOJIHEHO, HEKOTOPBIE U3 BBIIIOJIHEHHBIX
3aJIaHH, BO3SMOXKHO, COJIepKaT ONTUOKH

OuenuBanue nucbMeHHbIX padot (PI'P) ctynenToB

Tabanna 4 — Kpurepun ounenkn ¢cGopMHPOBAHHOCTH KOMIIETEHIIUIA

Konx n HaumeHoBaHue
MHIMKATOpa JTOCTHKEHUS
KOMIETEHIINH (4acTu

Kpurepuu oniennBanusi chopMrupoBaHHOCTH KOMIIETEHIIUN

(4acTH KOMIIETEHITUN)

Ha 0a30BOM ypOBHE

HA MOBBIIIEHHOM YPOBHE

KOMIIETEHIIHH) COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
OLICHKE OLICHKE «XOPOLIO» OILICHKE «OTINYHO»
«yJIOBJIETBOPUTEIHHO 65-85% ot 86-100% ot
» MaKCUMaJIbHOTO MaKCUMAaJIbHOTO
50-64% ot Oamna Oamna
MaKCUMaJIbHOTO
Oasa
N/I-1onk.3 AHanu3upyer IIpencrasnen B | [IpencraBnen [IpencraBnensl
METOBI U COCOOBI PEIICHUsSI | OCHOBHOM IIOJIHBIH, HCYEPIBIBAIOIINE U
3aja4 1o pa3paboTKe HOBBIX 000CHOBaHHBII JIOCTaTOYHO 000CHOBAaHHbIE
TEXHOJIOTUH B arpOMHKEHEPUH | aHAJIM3 M MaTepuaibl | 000OCHOBAHHBIN Marepuaisl 10 BCEM
N/-1onk-4 AHanu3upyer [0 M3y4aeMOW TeMe, | aHau3 U | HAIIpaBJICHUSAM TEMBI
METOABI M CIOCOOBI pemieHust | Ho  0e3  JIOJDKHOM | MaTepHabl II0 | C  HCIOJIb30BAHUEM
UCCIIEIOBATEIbCKUX 3a7a4 II1yOUHBI U | U3y4aeMOHW  TeMe, | PallMOHAJIbHBIX
N1-2onk-4 Ucnonb3yeT 000CHOBaHMS; BOIIPOCHI B | METOJUK  DPELICHUS
MH(OPMALMOHHBIE PECYPCHI, CTYAEHT HCHOJb30BAT | JOCTATOYHOM Mepe | 3a1a4y; B pedepaTe

20




HAy4YHYI0, OIBITHO-
9KCIIEPUMEHTAIIBHYIO U
pUOOpHYIO 0a3y s
MIPOBEJICHUS UCCIICIOBAHUM B
arpouH>KeHEpUu
N1-3onk-4 @opMmynupyer
pE3yNbTaThl, NOJy4YECHHBIC B
X0JI€ pEeUICHUS
UCCIIEIOBATENbCKUX 3a/1au.
N1-3onk-4 @opMynupyer
pE3yNbTaThl, OMy4YECHHBIC B
X0JI€ pEeUICHUS
HCCIIEIOBATENbCKUX 3aj1au

U-1nkee 2 Opranusyer
UCCIIEIOBaHMUsI U pPa3paboTKy
HepCHeKTI/IBHLIX METOO0B,
Monenei H MEXaHU3MOB

OpraHM3aliM U IIAHUPOBAHUS
IIPOU3BOJICTBA

MPEKHUN ONBIT U HE
PUMEHSLT HOBBIC
METOUKH
BBITTOJIHCHUS 3a/IaHUS
pacy€ToB, OJTHAKO TPU
3anuTe pedepara Ha
YTOYHSIOIIHEC
BONPOCHI  JaHbl B
[EJIIOM  TIPAaBHIIbHbBIE
OTBETHI;

npu  OTBETax  IpHU
samuTe pedepara He
BBIJICJISITIOCH TJIaBHOE,
OTBETHI ObLIN
MHOT'OCJIOBHBIMH,
HEYETKUMH U  0e3
JOJDKHOM JIOTMYECKOM
[0CJICIOBATEIbHOCTH;
Ha OT/CIIbHBIC
JIOTIOJTHUTEIIbHBIC
BONPOCHI HE  JIaHBI
MOJIOKUTEITbHBIE
OTBETHI.

PaCKpBITHI;
B UTOTOMBIX
MaTepuaiax HE

BCCrJa BBIACIAIOCH
I'JIaBHOEC, OTACJIbHBIC

MTOJI0KEHUS
HENOCTATOYHO
VBSI3BIBAJIHCH v
TpeOOBaHUSAMHU
PYKOBOIMTENST U C
IMOCTaBJICHHOM
3ajayci, npu
BBIIIOJIHEHUH
3a7aHus HE BCErjaa
HCIIOIL30BaJINCE
parroHa bHBIC
METOIUKHU u
QJITOPUTMBI;
(GopMyIUpPOBKH B
OCHOBHOM ObLIH
KpaTKUMH, HO He

BCCrga 4CTKMMHU.

BBIJICISIOCH
TJIaBHOE, BCE
TEOPETUICCKHE
MOJIOKCHUST  YMEIIO
YBSI3bIBAJIUCH c
TpeOOBaHUSIMU
PYKOBOJIUTEIIS u
HOPMAaTHUBHBIX
JIOKYMEHTOB;
N3noxenue
MaTepuayioB  OBLIO

YETKUM U KPaTKUM, a
MBICJIH W3JIarajiich B
JIOTHYCCKOMN
IIOCJICA0OBATEILHOCT
H;

MOKa3aHO  yMEHHeE
CaMOCTOATEILHO
AHATM3UPOBATH
JIaHHEIE, baKThl,
COOBITHS, SIBIICHHS,
npoleccel B HMX
B3aMOCBSI3H u
JINAJICKTHYECKOM
€IUHCTBE.

3 OIPEJAEJIEHUE PE3YJIbTATA
INPOMEXYTOYHOU ATTECTALIUN

®opmMa NPOMEKYTOUHON aTTECTALMHU 110 AUCLUILINHE 3ayem.
OxoHuatenbHble pe3ysibTaThl 00y4YeHHs ((POPMHUpPOBAaHUS KOMIIETEHIMM) ONpenesitoTCs
MOCPEACTBOM TepeBoja 0amioB, HAOpPaHHBIX CTYIACHTOM B MPOLIECCE OCBOCHMS AMCIMILTUHBI, B
OIICHKU: 0a30BBIM YpPOBEHb CHOPMUPOBAHHOCTH KOMIIETCHIIMM CYUMTAETCS JIOCTUTHYTHIM, €CJIH
pe3ynbTaT 00y4eHUs: COOTBETCTBYET OlleHKe «3auTeHo» (50-100 peHTHHTOBBIX 06aIOB).
@OHJT OLICHOYHBIX CPEACTB JUIsl MNPOMEXKYTOUYHOW aTTECTAlMM TPEACTABICH 10 KaXKJIOH
KOMITIETEHIINH B BHUJE TecTOB (25%) u BompocoB, Tpedyroumx oTBeToB (75%). OO0Iiee KOIMYECTBO
TECTOB W BOIMPOCOB MO Kaxjoi komrereHmu cieaytomiee: mo OINK-3 — 13 mr, OIIK-4 — 25 i,

KOC-2 — 7 wr.

3.1. Tecth 1 BOITPOCHI IO KOMIICTCHIUAM

OIIK-3 (Bompockl B BH/Ie TECTOB)

1. Ipobaema —3To0:

+CI/ITyaI_[I/I$I, Koraa CTapbIC 3HAHUA HE CITOCOOHEBI JaTb OTBET Ha ITOCTaBJICHHBIN BOIIpOC, a

HOBOI'O 3HAaHUA II0Ka HET

-OlI€HKa a/IcKBaTHOCTU BbIOPaHHBIX METO/I0B
-00BSICHEHHE 3aKOHOMEPHOCTH
-IpOBEPKa BBIABUHYTOI TMIIOTE3bI HA a/IEKBAaTHOCTh
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2. CTpyKTypa SMIUPHYECKOT0 YPOBHSI HAYYHOT0 UCCJIETOBAHNS BKJIIOYAET:
+Hay4YHBIN (pakT
-3aKOH
-KOHIIETIIHIO
-KaTeropuIo
3. MeTo10M IMIHPHYECKOT0 YPOBHSI HAYYHOT'O HCCIIEJOBAHUS SIBJISIETCS:
+IKCIEPUMEHT
-opmanuzarus
-a0CTparupoBaHue
-AIeaTu3aIus
4. MeTo10M SMITUPHYECKOT0 YPOBHSI HAYYHOI'0 UCCJIETOBAHMS ABJISIETCSI:
+U3MEpPEHUE
-popmanmzanms
-a0cTparupoBaHue
-AeaTu3aIus

OIIK-3 (Bonpockl, TpeOyOIIMe 0TBETA)

1. Bompoc: Kakoii nopsiiok npeaBapureibHOi 00pad0TKU JaHHBIX IKCIIepuMeHTa?

Ortger: IlocnenoBarenbHOCTD ClIeAyOLIast: ONPEACTUTh CPETHIO apu(PMETHUECKYIO0 U3MEPEHUH;
HalTH CPEHIOI KBAJIPaTUYECKYIO OUIMOKY (OTKJIOHEHHE) OTJEIbHOI0 U3MEPEHMSI; ONIPENEIUTD
HauOOJIBIIYI0 BO3MOXKHYIO OIIMOKY [ OT/A€IbHOr0 U3MEpEHMsI; IPOBEPUTH, HET JIU CPEeIU
Pe3yJIbTaTOB U3MEPEHUN TaKUX, KOTOPbIE OTJIMYAINCH OBl OT cpeliHel apudmernyeckoil x Oonee
yeM Ha /I; ecau TakoBbI€ OKA3aJIUCh B HAIMYHMHU, TO UX CIIeAYyeT OTOPOCUTh U HayaTh 00paboTKyY
CHayaJja; MOBTOPATh TAKUM 00pa30M 3Tallbl 10 TE€X MOP, [I0KA HE OCTAHETCS TaKUX PE3yJIbTaToOB
U3MEpEeHuil, KOTopble He OyyT OTIMYaThCs OT cpegHel apudmerrueckoii 6oee ueM Ha /1
OTIPEAENIUTh CPETHIOI0 KBaIpaTHUECKYIO OLIMOKY CpeHel apu(MeTHUECKO.

2. Bomnpoc: Uem o0ycJioB/1eHa ciaydaiiHasi ommOKka onbiTa?

Otger: CinyyaiiHast omuOKa onbITa GOPMUPYETCS BCIECICTBUE BIMSIHUS CITy4allHBIX HE YIPaBIsSEMBbIX
(baxTOpoB.

3. Bomnpoc: UTo 03HauyaeT paBeHCTBO BLIOOPOYHBIX THCIEPCHIi ONBITHBIX TAHHBIX?

OtBet: PaBeHCTBO BHIOOPOUYHBIX AUCIEPCHI OMBITHBIX JAHHBIX CBUJETEILCTBYET O TOM, YTO JAHHbIE
OTHOCSTCS K OJTHOM IT'€HEPAIbHOM COBOKYITHOCTH.

4. Bompoc: Ha3zoBuTe ycioBHe, KOI/la MOKHO CPaBHHBaeMble BbIOOPOYHBIE AWCIEPCUH
OTHECTH K OJHOW M TOH ’Ke reHepaIbHON COBOKYITHOCTH M CYMTATH PACXOKACHUS MEKIY
HHMMH CJIy4YaHHBIMH B Npeaeax 3aJaHHON 10BEPHUTEIbLHOH BepOSITHOCTH?

OtBet: TakuM ycioBueM SIBISI€TCS] pABEHCTBO BIOOPOUHBIX AUCIIEPCHI ONBITHBIX JaHHBIX.

5. Bomnpoc: Kakue norpemHocTy cBsi3aHbl ¢ HENPABUJIbHON YCTAHOBKOH M HACTPOiiKOii
npudopa?

Otger: IlorpemHnocty, BbI3BaHHbIE HETPaBMIILHOW YCTAaHOBKOM M HACTPOHKOI nmprbopa
HA3bIBAIOTCS CUCTEMAaTUYECKUMU.

6. Bomnpoc: B ueM oT/iM4us cpegHEro KBaJApaTH4eCKOro OTKJIOHEHH OT K03 punuenta
Bapuauuu?

OtBer: OTIAMYUSA COCTOAT B TOM, YTO KOA((UIIMEHT BapUallK PaBEH CPEAHEMY KBaIPATHUECKOMY
OTKJIOHEHHUIO, JIEJIECHHOMY Ha Cpe/iHee apu(pMeTUIECKOE.

7. Bomnpoc: Kak onpeaensiercsi BLIOOpOUHasi 1ucnepcus’?

OtBet: BriOopouHas aucrnepcus paBHa KBaJpaTy CpeIHEro KBaApaTUYECKOTO OTKJIOHEHHUS.

8. Bomnpoc: Uto Takoe 3KcIepUMEHT?

OtBeT: DKCIEPUMEHT 3TO IPOLEAYPA, BBIIOIHAEMAs IS OAAEPKKH, OITPOBEPIKEHUS UITU
MOATBEP>KJIEHUS TUIIOTE3b] NN TEOPHUHU.

9. Bompoc: IlpuBeaure kaaccupuranuio Hayk?
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OTBeT: HayKI/I ACJIAT Ha CCTCCTBCHHBIC, TOYHBIC U COLIUMAJIBHO-TYMAHUTAPHBIC. EcrecTBenHEBIC HAayKH
— 9TO HAayKH O MPUPOJIE, TOYHbIE HAYKH — 3TO HAYKH, OCHOBaHHbIC HA MAaTEMaTHKE, a COLIMAIbHO-
TYMaHHUTapHbBIE HAYKH — 3TO HAyKHU 00 OOIIECTBE U MECTE YEIOBEKa B HEM.

KOC-2 (Bonipochl B BH/Ie TeCTOB)

1.IlosicHuTe CYyTH CIy4aiiHBIX OIIHOOK IKCIIEPUMEHTA
+ He MOTYT OBITh IIPEIBAPUTEIILHO YUTEHBI M3-3a UX 3aBUCUMOCTH OT U3MEHEHUS YCIOBUIl
U3MEPEHUM U U3MEHYMBOCTH CAMUX U3MEPSIEMBIX BEJINYUH;
- ONIPENIENSIFOTCSA HAa OCHOBE OI'PAaHMYEHHOI0 YKCiIa HAaOI0A€HUH, MOTYT PUOIMKATHCS K
VCTUHHBIM 3HAYEHHUAM XapaKTEPUCTUK I€HEPAIBHONW COBOKYIIHOCTH;
-OIPEAEISAIOTCS Ha OCHOBE PACYETOB ACUMMETPUYHOCTH OLIMOOK BCTPEUYAIOIIUXCS IIPU
pacdyerax;
-ONPEAEIIAIOTCS Ha OCHOBE KOPPEISAILUH OINOOK BCTPEYAIOLIUXCS IIPU pacyeTax.
2.MeTon u3mepeHuii 3T0?
-TEXHUYECKOE CPEICTBO, IIPEIHA3HAYEHHOE U1 U3MEPEHU,
-COBOKYITHOCTh (PM3UYECKUX SBJICHUH, HA KOTOPBIX OCHOBAHbI H3MEPEHHUS;
+COBOKYITHOCTb IIPUEMOB HCIIOJIb30BaHMsI IPUHIUIIOB U CPEICTB U3MEPEHUH.
3. PerpeccuoHHBIN aHAJM3 HCHOJIB3YeTCS IJIS:
-OLICHKHM 3HAYMMOCTH BIIMSIHUS OTJEJIbHBIX (PAKTOPOB Ha XapakTep Ipoliecca,
-YCTaHOBJICHUs CTEIICHH B3aUMOCBSA3U MEXy ITapaMeTpaMu U MOKa3aTesIMHU MIpoIiecca,
+110JTy4eHHs] MaTEMaTHYECKOIO ONMCAHUS ITPOLecca B BUIE YPABHEHHS.

KOC-2 (Bonpocsl, TpedyIomine 0TBETOB)

1. Bompoc: [losicHUTe 4TO TaK0e MaTeMaTHYecKasi MO/IeJIb M3y4aemMoro odobexkra?
Otset: C MOMOIIBI0O MATEMATUUECKONW MOJIEJIN MPUOIMKEHHO OMTUCHIBACTCS KaKOW-I00
n3ydaeMbiii 00bekT. Cama MOJEINb BhIpaxaeTcs ¢ MOMOIIBI0 MAaTEMATHYECKON CUMBOUKHY.

2. Bompoc: Ha3oBuTe 0CHOBHBIE AEHCTBUS 110 00pabOTKE ONBITHBIX JJAHHBIX HA MIPEBApUTEIEHOM
JTare dKCIepruMeHTa ?

Otget: Ha npenBapuTenbHOM 3Tane HE00X0AMMO: TPOBECTH aHAJIHN3, BHIOPAKOBKY U

BOCCTAaHOBJICHUE aHOMAJIBHBIX U3MEPEHUI; OCYIIECTBUTh IKCIIEPUMEHTAIBHYIO IIPOBEPKY

3aKOHOB pacIpe/IeNIeHUs SKCIIEPUMEHTATbHBIX JaHHBIX; CTPYIIMPOBATH UCXOTHYIO

MH(OPMALIHIO SKCTIEPUMEHTAIIBHBIX IaHHBIX.

3. Bonpoc: UTo MOkKeT 0THOCUTCH K AaHOMAJIbHBIM (BBICKAKMBAIOIIHAM) 3HAYEHUAM OMBITHBIX
JTAHHBIX?

OtBer: Takue aHOMajbHBIC 3HAYECHHS MOTYT BO3HUKATh M3-3a MPOCUETOB DKCIIEPUMEHTATOPA,

cO0€B BBIUMCIUTENHHON TEXHUKHU, HEUCIIPABHOCTH U3MEPHUTEIBHBIX IPUOOPOB.

4. Bompoc: IlosicHMTe, 4YTO MNO3BOJSIOT OLEHUTHb CJeIyIOLIHEe XaAPAKTePHCTHKH:
AUCTIEpCHS, CpeIHee KBaApaTHIHOE OTKIIOHEHHE U K03 puitneHT Bapuarum?

Otset: IlepeuncieHHble XapaKTEPUCTUKH SIBISIOTCS KOJIMYECTBEHHBIMU OLIEHKAMU PaCCEUBAHMUS
3HaYEHUH pe3yNbTaTOB IKCIEPUMEHTA.

5. Bonpoc: TlosicHuTe Kakue OMMOKH MOIrYT BO3HHUKATh NPH HAOJIOeHUM M aHAJU3e
ONBITHBIX JAHHBIX IKCIIePUMEHTAa?

Oteer: Ilpm mnoslydeHHMM DKCIEPUMEHTAIbHBIX JaHHBIM MOIYT BO3HHUKATh CIIy4alHBIE H

CHCTEMaTUYEeCKHE OITHUOKH.
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OIIK-4 (Bonmpochl B BHJIe TECTOB)

1. Kak Ha3pIiBaeTcsi mnpoueaypa BbIOOpa 4ucJa M YCJIOBHH TNPOBedeHHS] ONBITOB,
HeO0OXOMUMBIX M JOCTATOYHBIX /JIS PelleHUs IOCTABJEHHOW 3agauM ¢ Tpedyemou
TOYHOCTBIO?

+ METOJHKA,

- METOJIOJIOTHS,

- IUTAHUPOBAHUE IKCIIEPUMEHTA,;

- IporpamMmma.

2. Kak Ha3pIBaeTcsl YHCTO JKCHEPUMEHTAJIbHAsI MPOIEIypPa, MPOBOAMMAS C IEJIbI0
BbISIBJICHUSI M3 AaNpPHOPHOI0 MHO:KecTBa (aKTOPOB TeX, KOTOpPble OKa3bIBAKOT
HauOOJIbIIIee BJIMSIHIE HA BLIXOTHOW MapaMeTp 00beKTa UCCIe[0BAHUI?

- METOJ1 aIPUOPHOTO PAHKUPOBAHUS;

+ OTCEWBAIOIIUI TIOCTICIOBATEIBHBIN YKCIICPUMEHT;,

- METO/JI CIIy4aifHOro OanaHca,

- METO/T YBOJIFOIIMOHHOTO TUTAHHUPOBAHHUSL.

3. Uto xapakTepu3yeT Ko3(ppuumeHT KOHKOPIAALUH OJIU3KUH K enHULe?
- OTCYTCTBUE CBSI3U MEXy MHEHUSIMH DKCIIEPTOB;

- MHEHHE 3KCIIEPTOB Pa3HOE;

+ MHEHHE KCIIEPTOB OJAMHAKOBOE,

-3HAYUMOCTH KOA((UIHEHTA KOHKOPIAIHH.

4. B yeM COCTOMT Ha3HAYeHHE PAHAOMHU3AILUH NepeMelIMBAHNS BCeX ONbITOB 10 3aKOHY
CJIy4ailHbIX yncen?

- IIOJIyYEHUE HE3aBUCUMOM OLICHKH BBIXO/A,;

- BO3MOXHOCTb BOCIIPOM3BOJAMMOCTH 3KCIIEPUMEHTA,

+ MepeBoO/I CHCTEMATHUYECKOM B CIIy4alHYIO;

- CMELICHNE JUCIIEPCUU BBIXO/aA.

5. UTo Takoe MAaTpHULIA NIJIAHUPOBAHUSA IKCIIePUMEHTa?

- Ta0nuIa, o0ecneynBaroIas paHI0MHU3aIUI0 YKCIIEPUMEHTATBHBIX UCCIIEOBAaHUMN;

- TabnuIa, 3a7aro1as o01ee YuciIo IKCIEPUMEHTOB,

- Ta0IuIa, 3a/1aI01asl TTOCJIEI0BATEILHOCTh MPOBEICHUS OTACIBHBIX IKCIIEPUMEHTOB;
+ TabnuIa, BKIIOYAIOIIAs YCIOBHS MMPOBEACHUS OT/ICIbHBIX SKCIIEPUMEHTOB.

6. Uro Takoe MHTEPBaJ BapbUPOBaHUs (paAKTOPOB?

- uaTepBal OT () J0O HAMMEHBIIIETO 3HAYEHUS (DAKTOPA;

- IOJTypa3HOCTh HaMOOJBIIETO U HAMMEHBIIIET0 3HAaUeHUs (PaKTopa;
- uaTepBai ot 0 10 HaubosbLIero 3HaueHus (haxkTopa,;

+ pa3HOCTh HAMOOJIBILIEr0 U HAUMEHBIIETO 3HaYeHUs (haKTopa.

7. Uto Takoe MOJIHbINA (pAKTOPHBIN IKCTIEPUMEHT?

- OKCIIEPUMEHT, UMEIOLIHI J1Ba YPOBHS BapbUpPOBaHUs (PaKTOPOB,;

- HKCIIEPUMEHT, UMEIOLIUI TpHU YPOBHS BapbUPOBaHUs (HaKTOPOB;

+ HKCHEPUMEHT, KOTJ]a BBIITOJIHAIOTCS] BCE BOBMOXKHbBIE COUETaHUsI YPOBHEN (DaKTOPOB;
- DKCIIEPUMEHT, B MOJIEIIN KOTOPOT'O UMEIOTCS CMEIIAHHBIE B3aUMOIECHCTBUS.

8. Kakoii kputepuii Hcnosb3yeTcsi A5 OLEHKH a/1eKBATHOCTH pPerpeccHOHHO Mmoaenaun?

- [Tupcona;
- CTplOMIEHTA;
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+ Quiepa;
- Koxpena.

9. YUto npeacrapisieT co00il N-MepHBIH cUMILIEKC?

- OTPE30K MPSAMOU Ha MIIOCKOCTH;

- TPEYTOJIbHUK B TPEXMEPHOM MPOCTPAHCTBE,;

- hurypy ¢ n+3 BepuIMHAMH,

+ BBIIIYKITYIO QUTYpy, 00pa3oBaHHy0 N+1 BeplInHAMHU.

10. IMpun moMouIM KAKOTr0 KPHUTEPHS OCYIIECTBJIsIETCS 3HAYUMOCTH K03 (HUIHEeHTOB
YPaBHEeHUA perpeccuu?

- kputepuii CMUpPHOBA,;

- kputepui baprtiepa;

+ kputepuit CTbIO/ICHTA,

- kputepuii Mpeuna.

OIIK-4 (Bonpockl, TpedyIOIIHE 0TBETA)

1. Bomnpoc: Uro Takoe mogennb?
OtBer: Monenb — 3TO YHOpOILIEHHAas CHUCTEMa, OTpaxarollas OTAeIbHbIE, Hauboiee
BRXHBIE CTOPOHBI  SBJIEHMM u3ydaemoro mpouecca. OOuH IpOLECC MOMKHO  OIHUCATh
pa3sIMYHBIMM MOJEISIMM, B TO BpEMs Kak OJHAa MOJEIb MOXKET OIMUCBHIBATH Pa3JIUYHbIE
npoueccsl.  [Ipm  3TOM  yJmaercs  HMCHONAB30BaThb  PE3ynbTaTbl  MOJEIMPOBAHMS  OIHHUX
IPOLECCOB Ul ONMMCAHMS JPYTruX, IOJIYYEHHBIX C YYeTOM HX pa3jIMyHOM (U3UYECKOM
MIPUPOIEL.

2. Bompoc: Uto Takoe MaTeMaTH4YeCKO€e MOJeTMPOBaHue?
OtBer: Maremaruyeckoe MOJCIUPOBAHME — OTO  METOJ  KadeCTBEHHOro W  (WJIN)
KOJIMYECTBEHHOTO  ONMHKCAaHUs Tpollecca C IOMONIbI0 TaK Ha3bIBAGMOW MaTeMaTHYECKOM
MOJICTI, TIPU IOCTPOCHUH KOTOPOH peanbHBIl TpoLecC WIM SBJICHHE ONKCHIBACTCA C
MOMOIIBIO TOr0O WM WHOTO aJIeKBaTHOTO MAaTeMaTHUYeCKOro —ammapara. MaTeMaTH4ecKoe
MOJICTTUPOBAHHE SIBIISIETCS HEOTHEMIIEMOH YaCThIO COBPEMEHHOTO UCCIIEIOBAHUSL.

3. Bompoc: C kakoii ne/jib0 Heo0X01MMO NP IKCIEPUMEHTHPOBAHUH BbISIBJIEHUH
HanboJ/1ee cylecTBeHHbIX (pAaKTOPOB?

OtBer: Ha mepBbIX »JTamax TpU  HUCCICNOBAHWM  CIOXHBIX — IPOIECCOB  HEOOXOIMMO
YYUTHIBATh ~ OYEHb  OoJbIloe  KoiaudecTBO  (akropoB. Ilpm  3TOM, uyeM  MeHblIe
anpuUOpHBIX CBENEHUI 00 wHcciaeayeMoM TIpolecce, TeM OOBIYHO OoJjblllee KOJIMYECTBO
¢dakTopoB, HMHpOpMaLUs O  BIMAHUM  KOTOPBIX HA  BBIXOAHOM  mapamerp Y  He
AOCTAaTO4YHA, BKIIOYACTCA B IIJIaH OKCIICPHUMCHTA. ITorom w™MHOTHE ™3 HHX MOTYT OLITH
OTOpOIIEHBI, KaK HEBIUSIONIME WM Majllo BIMAIONIME Ha TPOLECC, OJHAKO, 4YTOOBI He
MNPOMYCTUTh  CYIIECTBEHHbIE  (AKTOpbl, B  HayaJe  HUCCIENOBaHUS  SKCIEPUMEHTATOP
BBIHYX/ICH YUUTHIBATh JECATKH ¢bakTopos u ux B3aUMO/JICHCTBHH.
Orcrona BO3HHMKAET HEOOXONMOCTh B peIBapUTEITLHOM OTCEHBAHHUH
HECYIIECTBEHHbIX  (akTopoB. Kpome TOro, Ha HEpBOM »JTale MCCIEJOBaHUS U  He
Tpe6yeTcsf TOYHAas KOJINYECTBCHHAs OII€HKa BIIMSHU A BXOIHBIX napamMeTpoB I1a
BBIXOJIHYIO BEJIMYMHY, 37leCb HeoO0XOoAMMa JIMIIb KayeCTBEHHAs OLEHKa BIHAHUS, T. €.
NepBOHAYAIBHBIN JTAll PEyCMaTPUBAET Pa3pabOTKy «TpyOoit Momem.
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4. Bompoc: B yeM cocTOMT OCHOBHAasI Hjesl JMCIIEPCHOHHOIO aHaJIHM3a?
OtBet: OCHOBHas ujesi AUCIEPCHOHHOTO aHAJIM3a COCTOUT HE B COIMOCTABIIEHUH MaTEeMaTHYECKUX
OXKUJIaHUHM CIy4alHBIX BEJIMYMH, @ B CPABHEHHUM OLEHKHM "(haKTOpHOW AMcIiepcHu', MOPOXKIaeMO
BO3JICCTBHEM (pakTOpa, W OICHKH "OCTaTOYHOH aucriepcuu’, OOYCIOBJICHHOW CIydaliHBIMU
npuyrHaMu. Eciu pasnnune Mexay STUMHU OLIEHKaMH 3HAYUMO, TO (JaKTOp OKa3bIBaeT CYIIECTBEHHOE
BIIUSTHUE HA CIYYailHYIO0 BETUYMHY, B IPOTUBHOM Cllydyae BIUsSHUE (aKkTOopa HECYIIECTBEHHO.

5. Bompoc: B yem cocTOMT OCHOBHAasI H/lesl PerpecCMOHHOr0 aHaju3a?
OtBet: OCHOBHAs 1I€JIb PETPECCUOHHOIO aHaJIN3a COCTOUT B MOCTPOEHUU MATEMAaTUYECKUX MOJEIEH
OOBEKTOB WJM SBJIICHUHA HAa OCHOBE JIaHHBIX, IOJIYYEHHBIX B pe3yibTare HaOMIOJCHUN WiIH
sKcrepuMeHTOB. (COCTaBJIeHHE MOJENM HA4YMHAETCS C COJEp)KaTelIbHOW IIOCTAHOBKM 3aJauH,
OTpe/ieNIeHUs] OCHOBHBIX XapaKTEPUCTUK pacCMaTPUBAEMOTO SIBJICHUS - 3aBUCUMON nepeMeHHOl Y U
uccneayeMbix (akTopoB X, 00yCIaBIMBAIOIINX U3MEHEHHE V.

6. Bompoc: B cyTh KOppeIsiiHOHHOI0 aHAIHu3a?
Oteer: Ero cyrp ee 3akiroyaeTcss B TOM, YTO MPU W3MEHEHUU 3HAYEHUS OIHOM IEepEeMEHHOMU
MIPOUCXOAUT 3aKOHOMEPHOE H3MEeHEHHE (YMEHBIICHHE WA YBEIMYECHHE) IPYrol MEepeMEHHOM.
KoppensiuoHHblii aHanu3 5STO METOJ, IMO3BOJIAIOIMIMNA C HUCHOJIb30BaHUEM KO3 (PHUIIMEHTOB
KOppEJSILIMU ONPEACIINTh, CYIIECTBYET JIM 3aBUCHUMOCTb MEKJY NEPEMEHHBIMHM U HACKOJIBKO OHA
CUJIbHA.

7. Bompoc: Kak onpenesiiotr cpeaHee apugmernyeckoe, NoJy4UB NPH IKCIIePHMEHTe
BbIOOPKY JaHHBIX?
Otget: CpeHuM apu(pMETHUECKHM HECKOJIBKUX YMCEI Ha3bIBAeTCsl YACTHOE OT JIETIEHUSI CYMMBI 3THX
yucea Ha uX KosnuuyectBo. Hampumep, umeem nBa umcna: 10 u 12. Halitu ux cpennee
apu¢pmernueckoe. Pemenue 1) Onpenenum cymmy 3Tux umcen:. 2) KonnuecTBo 3TUX YuCen paBHO 2,
CJIeIOBATEIbHO, CpeiHee apu(PMETHIECKOE ITHX Yuces paBHO: 11.

8. Bompoc: Kak onpeneasiior cpeaHee apugmernyeckoe , oJy4uB NPH IKCIIEPUMEHTE
BBIOOPKY JAHHBIX ?
Otser: Cpennee apupMeTHuecKoe 3HAUYCHHE W3 BBIOOPKM JAaHHBIX OOBEMOM N B BHUAE X;.....Xp
OIIpeJIeIIIeTCs 10 cieyromei 3aBUCUMOCTH:

l n
X = —(x;tx+, ..., +x,) Zlei
n Hle

9. Bomnpoc: Kak onpenejsiloT JUcCepCcuio, MOJYYUB MPHU IKCIEPUMEHTE BHIOOPKY TaHHBIX ?
OtBeT: 3HaueHWe TUCIIEPCUU BBIOOPKHU JAHHBIX 0OBEMOM N B BHJE Xi.....Xn ONMPEICISIETCS C YIETOM
3HAHUS CPETHETO apu(PMETUYECKOTO IO CIEAYIONIeH 3aBUCUMOCTH:

1 & 2 —\2
D ==>(x) —(x )
=
10. Bompoc: Kak onpenesiioT cpeiHee KBaApaTHYeCKoe OTKIOHEHUE, MOJYYUB MPH
JKCIIepUMeHTe BbIOOPKY JAHHBIX ?
OTtBeT: 3HaYeHHUE CPETHETO KBAPATHIECKOTO BEIOOPKH JJAHHBIX 00BEMOM N B BUE X;.....Xn

OIPEACIIACTCA C YUCTOM 3HAHUA CPCAHCTO apI/I(I)MeTI/I‘-IeCKOl"O 110 3aBUCUMOCTH, U3 KOTOpOP’I CJICOyeT,
4TO CPEAHEC KBAAPATHYCCKOEC OTKIIOHCHUC JHBJ’IHCTCH BEJIMYMHOM B BUJC KOPHA KBaApPaTHOI'O OT

mucriepcuu. To ecTh onpeaensiercs o popmyse:
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11. Bonpoc: Kak onpeae/siror Be1H4nHy K03 GuuueHTa Bapuauuu B %, 3Hasi 3HAYCHHUS
BbIOOPKH JAHHBIX ?
OtBer: 3nHauenue KodpduuueHTa Bapuanud V ONPENeNsioT B BHJAE OTHOLICHUS CPEIHETO
KBaJpaTUYECKOr0 OTKJIOHEHHs K cpeaHeMy apupmerudeckomy. IlodydeHHOe OTHOIIEHUE CleayeT
ymHOkuUTh Ha 100. To ecTh cnemxyeT npuMeHsITh GOpMyIy:

v=2.100
X
12. Bonpoc: To siBJisieTcsi 0CHOBHO¥ 1eJIbI0 IPH HCII0JIb30BAHUM AJITOPUTMOB, OCHOBAHHBIX
HA IUVIAHUPOBAHNH IKCNIEPUMeHTa?
Ortger: OcHoBHOMI LEJbI0 MIPOBEICHUS COBPEMEHHOTO OKCIIEPUMEHTa  SIBJISETCSA
pa3paboTka MaTeMaTUYECKON MOJEIH, aJICKBATHO OINMCHIBAIOIICH MPOIECC MM M3y4aeMoe sSBIICHUE.
B oOnactu arpouHeHepuu IMOTYYCHHBIE MOJEIH, KaK MPaBWIIO, UCHOIB3YIOTCS ISl yIpaBIcHHUE
MpoIeccCaMy WJIK pabOTON MaIIvH.

13. Bompoc: Kakoe npaBuJio cyliecTByeT NpH NOCTPOEHUH MATPUIBI MOJIHOT0 GaKTOPHOIO
IKCIIEPUMEHTA /ISl ero peaausanuu?
Otser: Ilpu mnoctpoeHun wmatpuupl MuaHupoBanus [IDPD cymecTByer cienyrouiee

MIPaBUJIO. [epBas CTpOKa MaTpHIIBI B cTOJIONAX, COOTBETCTBYIOIIUX
paccMaTpuBaeMbIM B IKCIIEPUMECHTE (dakropam, 3aMOTHICTCS 0e3pa3MepHbBIM
CHMBOJIOM, COOTBETCTBYIOLIIM HIDKHEMY YPOBHIO 3HAYCHUH dakTopa B
IKCTIEPUMEHTE, TO eCTh CHMBOJIOM (-); MPOJIOJDKEHUE ~ 3allOJIHEHHUS  CTOJOIIa,
COOTBETCTBYIOIIETO EPBOMY 1o MOPSIKY dbakropy, MPOBOAUTCS
IIOCJIEIOBATEIILHEIM yepeoBaHUEM HPOTHUBOIIOJIOXKHBIX 3HAKOB (6e3pazMepHbIX
3HaYEHUN YpOBHEMH BapbUPOBAHUS dakropa); BCE MOCITIEAYIOIITNE CTOJOIIBI,
COOTBETCTBYIOIIIAE IpyruM IIPOHYMEPOBAHHEBIM o MOPAIKY (akTopam,

3allONIHAIOTCS € YacTOTOM CMEHbl 3HakKa BJIBOE€ MEHbLIEH, 4YeM i  [peblayIIero
cTOJI01a. 3amojHEeHHE CTOJOLOB, YYUTHIBAIOIIMX B3aUMOJEHCTBUE (DAaKTOPOB, MPOU3BOJIUTCS Kak
pe3yabTaT MEePEeMHOKEHHsI 3HAKOB COOTBETCTBYIOLIMX (DAKTOpOB B KaxIoW cTpoke. B mocnemnuit
CTOJIOCT] MaTpHIBI 3aHOCATCS OSKCIIEPUMEHTAJIbHbIE 3HAUYEHUS (YHKIMH OTKIIMKA, TOJTYYECHHBIC B
pe3yibTare NPOBEICHHsI KaXKA0I0 OIBITA.

14. Bonpoc: CnJianupyiiTe MaTpuly IOJHOIO (PAKTOPHOro 3KCHepUMEHTa I JABYX
daxTopos?

OTtBeT: MaTpula MOJHOTO (PAaKTOPHOTO OHKCIEPUMEHTa [UIsl JBYX (aKTOpoB JOJKHA OBbITh B
CIIEAYIOIIEM BUJIE

¥ 2
Mampuya naanupoearusa II®3 muna 2

Howmep ombITa |  Xp X1 ).6) X1 X Y
1 + — — + Y1
2 + + — — Y,
3 + — + — Y;
4 + + + + Y,

15. Bonpoc: CniianupyiiTe MATpHIy NOJHOTO (paKTOPHOI0 IKCIIePUMEHTA 2% ¢ y4eToM
BCeX B3auMOjieiicTBUIl (pakTOpPOB?
OTBer: MaTpuiia MOJHOTO (aKTOPHOTO SKCIEPUMEHTa sl TpeX (HaKTOpOB C Y4YETOM BCEX HX
B3aUMOJICHCTBUH JOJIKHA OBITH B CIIEAYIONIEM BHUJIC:
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Marpuia mranupoBanus [10 Tuna 23

HOMEP Xo X1 Xg X3 Xl Xg X1 X3 Xg Xg X] Xg X3 Y

OIIBITa 6 6 5
1 + - — - + + + - Y,
2 + + - - — - + + Y,
3 + - + - — + - + Y;
4 + + + - + - | - - Y,
5 + — — + + — — + Ys
6 + + — + - + - - Ys
7 - — - - - - + - Yy
8 . . - - - + - - Ys

16. Bonpoc: Kakoii nopsitok 00padoTku u aHaiau3a pedyjbtatoB 1P cymecTByer nociie
MOJIy4Y€eHHUS ONBITHBIX JAHHBIX?
OtBet: O6paboTKa U aHAINU3 OMBITHBIX JAHHBIX CIEIYIOIIAs:
- OIICHUBAIOTCS TUCIICPCUH CPEITHETO apU(PMETHISCKOTO B KaXIOH CTPOKE MATPHIIHI,
- IPOBEPSAIOTCA OJHOPOIHOCTH JAUCIICPCHIA;
- CO3/1aeTCsl MaTeMaTU4eCcKast MOJIENIb 00BEKTa C IPOBEPKOH
CTaTUCTUYECKOM 3HAUMMOCTH KO3 (HULIMEHTOB MOJIMHOMA;
- POBEPSIETCS AJIEKBAaTHOCTh MATEMAaTHYE€CKOW MOJIEIH.

17. Bonpoc: IlosicHuTe CyIIHOCTH APOOHOr0 (hpakTOpHOro IKcnepumenTa 1P
Otser: Ilpu OonbLIOM YHCIE YYUTHIBAEMbIX B d3KcrnepuMmeHTe (akropoB I[IDD cranoBurcs
TPOMO3JIKUM H 3aHUMAET OY€HBb OOJBIIOE BPEeMsl IS CBOETO NMPOBEICHUS, TaK KaK YHCIIO OIBITOB C
POCTOM YYHTBIBAEMBIX B JKCIIEpUMEHTE (aKTOPOB YBEJIWYMBAETCS MO 3KcrnoHeHTe. Ho mpu sTom
YMEHBIIAIOTCS OIIMOKY TPH OTIpeieIeHnd K03 pHUimeHToB moJrMHOMa, TaK KaK /IS OLIEHKH Ka)XI0TOo
U3 HUX UCIOJIBb3YIOTCS BCE OMBITHI. YUCIIO ONMBITOB MOKHO COKPATUTh, €CIIN allPMOPHO U3BECTHO, YTO
Ha TIPOIIECC HE OKAa3bIBAIOT BJIMSHUS TE€ WM WHBIE B3aUMOJICHCTBHA. B 3TOM ciydae MOXKHO
UCMOJIb30BaTh JpOOHBIN (hakTopHBIN 3kcriepuMeHT (LIP3). [{poOHBIM (PaKTOPHBIM IKCIEPUMEHTOM

HAa3bIBACTCA OKCIICPUMCHT,

OKCIICPUMCHTA.

pean3yonii  yactb (JPOOHYIO PpEIUIMKY) IOJHOrOo (HaKTOPHOIO

4 MMOPSIIOK IPOBEJIEH U1 IOBTOPHOM
MNPOMEXKYTOUHOM ATTECTAIIUU

dopma NpOMEKYTOYHON aTTECTALUHU 110 JUCLUILUIMHE 3ayem.
@OH/ OUEHOYHBIX CPEACTB JUIsI TPOBEJACHUS MOBTOPHOW IPOMEKYTOYHOM aTTECTalluu
(bopmHpyeTcs U3 YUCIIa OLIEHOYHBIX CPEJCTB MO TEMaM, KOTOPbIE HE OCBOEHBI CTYICHTOM.

llpumeuanue:

JlonomHUTENbHBIE KOHTPOJIbHBIE UCIIBITAaHUS TIPOBOSATCS [T CTY/IEHTOB, HabpaBiux Menee 50
0aJ10B (B cooTBeTcTBUH C «[lon0OkKEeHHEM 0 MOYJIbHO-PEHTHHIOBOM CHCTEMEY).

Tadauua 15 — Kpurepun oueHku cGopMHpPOBAHHOCTH KOMIIETEH MM

Kona u HaumeHoBaHme
HHAUKaTOpa JOCTHXKCHUA
KOMIICTCHIINU
(4acTi KOMITETCHITHH )

Kputepuu oniennBanusi chopMHUPOBAHHOCTH KOMIIETEHIIUN
(4acTv KOMIIETCHITHH)

Ha 6a30BOM ypOBHE

COOTBETCTBYET OIICHKE «3aUTEHO»
50-100% ot makcumaiibHOro Oasa

NJ1-1onk.3 AHanu3upyer

He xyjce, ecnu: npencTaBieH B OCHOBHOM OOOCHOBaHHBIN aHaNW3 U
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METOIBI U CIIOCOOBI
pelieHns 3a1a4 1o
pa3paboTKe HOBBIX
TEXHOJIOTUH B
arpOMHKEHEPUHU
N/-1onk-4 AHanu3upyet
METObI M CIIOCOOBI
pelieHus
UCCIJIEIOBATEIbCKUX 3a7a4
N /-2onk-4 Ucnions3yet
MH(pOPMAaLMOHHBIE
pecypchl, HAy4HY1O,
OIIBITHO-
AKCIIEPUMEHTAIIBHYIO U
npubopHyto 6a3y s
MPOBEJICHUS UCCIICIOBAHUI
B arpOMH>KEHEPUH
N1-3onk-4 @opmynupyer
pe3yJIbTaThl, HOJyYEHHBIE B
XOJI€ pEeLICHUS
HCCIIEI0BATENbCKUX 3a/1au.
N/-3onk-4 @opmynupyer
pe3yJIbTaThl, IOJyUYEHHBIE B
XOJI€ pELICHUS
HCCIIEIOBATENbCKUX 3a/1au

N-1nkoc 2 Opranusyer
HCCIIEIOBAHUS U
pa3paboTKy
MEPCIIEKTHBHBIX ~ METOJIOB,
MoOJEIeH M MEXaHH3MOB
OpraHH3aIiH U
TUTAHUPOBAHUS
MTPOU3BOJICTBA

Marepuanbl IO H3ydaeMol Teme, HO Oe3 [OJDKHOW TIIyOWHBI |
000CHOBaHHUS; CTYIEHT UCIOJIb30BAJl MPEXKHUM ONBIT U HE NPUMEHSI
HOBBIC METOJIMKH BBIIIOJHEHUS 33/IaHUSI PACYETOB, OJTHAKO TIPU 3aIUTE
pedepara Ha YTOYHSIOIIAE BOMPOCHI JaHBI B IEJIOM TPaBUILHBIC
OTBETHI; IPH OTBETAX MpPH 3alIuTe pedeparta He BBIICISIIOCH ITaBHOE,
OTBCTHI GBIHI/I MHOI'OCJIOBHBIMH, HCUYCTKUMU U 663 I[OH)I(HOﬁ
JIOTHYECKOW TOCIICIOBATEIbHOCTH, Ha OT/CIIbHBIC JIOMOJHHUTEIbHBIC
BOITPOCHI HE JaHbI MMOJIOKUTCIbHBIC OTBCTHI.
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