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Paboyas nporpamma AUCUMNANHBLI «MeTOAMKa 3KCMNepUMeHTaNIbHbIX WCCNeL0BaHN» COCTaB-
NeHa B COOTBETCTBMM C TpeboBaHWAMU DefepasbHOro rocyjapCTBEHHOro 06pa3oBaTeNlbHOro CTaH-
fapta Bbicwero obpasoBaHusa (PrOC BO), yTBepxaeHHOro npukasoM MuHucTepctsa 06pasoBaHus U
Haykn Poccuiickoii degepaunn 26.07.2017 r. Ne 709. Pabouasi nporpamMmMa npefHasHayeHa Ans nogro-
TOBKM Marucrpa rno HanpasseHuto 35.04.06 ArpouvHxeHepusa, nporpamMmmMa noaroToBKu - TexHuYe-
CKWIA CepBUC B CENIbCKOM XO3SIACTBe.
HacToswwas paboyas nporpamMma AUCLMNNHBI COCTaB/IEHA B paAMKax OCHOBHOW NpoteccMoHas b-
HoOl o6pa3soBaTesibHoi nporpamMmMbl (OMOTMT) 1 yunTbIBaeT 0CO6EHHOCTH 06YUEHMS MPU UHK/IHO3UBHOM
06pa3oBaHMK 1L, C OTPaHUYEeHHbIMIU BO3MOXHOCTAMY 340p0Bbs (OB3).

CocTaButeNb - AOKTOP TEXHUYECKUX HayK, npodeccop Kagenpbl « TeXHUYECKuUii CepBMC MaLUVH,
0bopyfoBaHNA U 6e30MacHOCTb XU3HeaesTelbHOCTU» Malupabos H.

Pabouas nporpamma AUCLMNINHbI 06CY>XXAeHa Ha 3acefiaHny Kageapbl « TeXHUYECKWn cepBUC Ma-
LUWH, 060pyA0BaHNA N 6e30MaCHOCTb YXXMU3HEAEATe/TbHOCTU»
« 17 » anpens 2020 r. (npoTtokon Ne 8).

3aB. Kaeapoit «TeXHUYECKMNIA CEPBIC

MaLlnH, 060pyaoBaHus 1 6e30MacHOCTb A.B. CrapyHosB
XU3HEeLEATEIbHOCTU»,

KaHAMAAT TEXHUYECKMX HayK, LOLEHT

Pabouas nporpaMmMa gucumunavHbl 04o6peHa MeToanyeckor Komuccmen gakynbteta TC B AMNK
«21 »anpena 2020 r. (npotokon Ne 8).

Mpeacenatens MeTOAMYECKOR KOMUCCUMN,
(hakynbTeTa TC B AlK,
KaHAMaaT TEXHUYECKUX HayK, [OLeHT

E.J1. Nebepnesa
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VYyebHo-MeToANYEeCKOe 00eCTIEeYeHIE CaMOCTOATEIIbHON Pab0oThl 00yUJaIOIIUX CS

10 TUCILIUIINHE
®DOoH/T OIIEHOYHBIX CPEJICTB JUIsl IPOBEICHUS POMEKYTOYHON aTTeCTaIluN
00y4JaromUXCs MO AUCIUTIIIHE

OcHoBHasl U JOTOJNIHUTEIbHAS yueOHas IuTeparypa, HeoOXouMas AJisi OCBOCHUS

JUCIIATIIMHBI

Pecypcel nHpOpMannoOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn «IHTepHET»,
HGOGXOZ[I/IMBIG JJIs1 OCBOCHUA JUCHHUIIIINHBI

MeTtoauueckue ykazaHus sl 00y4aromuxcs M0 OCBOCHUIO THCIUTIIHHBI
WudopmanoHHbIe TEXHOJIOTUH, UCTIOIb3yEeMbIe IPU OCYIECTBICHUH
00pa30BaTeNbHOro Mpoliecca Mo JUCHUIUIMHE, BKII0Yas epevyeHb
POrpaMMHOT0 obecrieueHus] 1 MHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM
MatepuanbHo-TeXHUYEeCKas 6a3a, He0OX0aUMast I OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCITUTUIMHE

[Tpunoxenne @OoHA OLEHOYHBIX CPEACTB JUJIS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOBEACHHUS IPOMEKYTOUHON aTTeCTallMK 00yJaroIUXCs
Jluct peructpanm u3MeHEeHHI
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1. Ilnanupyemble pe3yJbTaThl 00yYeHHUs N0 JUCHHILIHHE,
2. COOTHeCEHHbIE C IVIAHMPYEeMbIMH pe3ybTaTamu ocBoeHust OIIOIT
1.1. lean u 3apa4y AUCHUIIHHBI
MarwucTp no HarnpaBiIeHHIO TOATOTOBKH 35.04.06 « ArponH:keHepus», B 00JaCTH TEXHUYECKOTO cep-
BHCA B CEIBCKOM XO3SMCTBE JOJKEH OBITh MOATOTOBIEH K HAYYHO — MCCIIE0BATENbCKOM, TEXHOIOI -
YeCKOM, IMeJarorn4eckoi AesITeIbHOCTH.
Heab qucuMnmiMHbl — cHOpMUPOBaTh y 00YyJarOIUXCS CHUCTEMY NMPO(ECCHOHAIBHBIX 3HAHUM,
YMEHMM U HaBBIKOB T10 ITPOBEJEHUIO IKCIIEPUMEHTAIbHBIX UCCIIEN0BAHUN B arpPOUHKEHEPHUH.
3aga4u AUCHHUILINHBI
- copMupOBaTh 00IIME IPEACTABICHUS O WHXEHEPHOM SKCIIEPUMEHTE;
- I3y4YUTh METOABI IPOBEACHUS KCIIEPUMEHTAIIBHBIX UCCIICJOBAHUN B arPOMH)KEHEPHH;
- U3yYUTh MHCTPYMEHTAJIbHOE OCHAILEHUE, IPUMEHAEMOE NIPU IPOBEICHUM SKCIIEPUMEHTAIIb-
HBIX UCCIIEJOBAHUN B arpOMH)KCHEPUH;
- OBJIAZICTh METOAMKON CTATUCTUYECKONH 00PaOOTKU KCIIEPUMEHTAIBHBIX TAHHBIX.

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU I

YK-1 CriocoGeH ocyIecTBIATh KPUTHIESCKUH aHAIIN3 MTPOOJIEMHBIX CUTYaIlMil HA OCHOBE CUCTEM-
HOTO TOJIX0/1a, BIpa0aThIBaTh CTPATETUIO JICHCTBUI

KO,Z[ 1 HAMMCHOBAHHUEC

WHJIUKATOPa TOCTHKEHUS dopmupyembie 3YH
KOMIIETCHLIUU
N/I-1 YK-1 Aramusupyet mpo- 3HAHUSI | OCHOBHBIE MOHATHUS U ONIPEACIICHUS, Kacaroluecs SKCIepu-
OJIEMHYIO CUTYaIIHIO KaK CUCTEMY, MEHTAIILHOW PabOTHI, 3314l HHKCHEPHOT'O IKCIICPUMEHTA,
BBISIBIISISA €€ COCTABJISIIOIINE U MPOOJIEMBI, PelIacMbIe B X0/I€ TIPOBEICHUS SKCIICPUMECHTAIb-
CBSI3M MEXKTy HUMH. HeIX uccneposannii - (61.0.01 -3.1)

YMEHHS | BBIABIATH HanOoJee CyIIeCTBEHHbIC (DaKTOPHI, BIHUAIOIINE Ha
00BEKT IKCIIepUMEHTaNbHOTO Hecnenoanus - (61.0.01 -VY.1)

HaBHIKM | 00OCHOBAaHHO BEIOMPATH (DaKTOPHI, OKa3hIBAIOIINEC BIUSHHUE HA
00BEKT DKCIepUMeEHTAIBHOrO nccnemoanns - (61.0.01 -H.1)

N-2 YK-1 OcymiecTBiseT NOUCK | 3HAHMS | HCTOYHHMKH allPHOPHON MH(DOPMALIUU IPU IKCICPUMEHTAIIb-

BapUaHTOB PELIEHUS TOCTABIICH- HBIX HCClieoBaHusX B arpoumkeneprn- (51.0.01 -3.2)

HOH ITPOOJIEMHOM CUTyalluy HA OC- | YMCHHUS | aHAIM3UPOBATh HCTOYHHMKH AllPHOPHON MH(OPMAIMH TIPH TI0-
HOBE JOCTYITHBIX UCTOYHUKOB WH- cTaHOBKe 3a1a4 akcrepumenta - (51.0.01 -Y.2)

¢dbopmanny. HAaBBIKM | TIOWCKA W aHaJW3a anpHOPHON MH(OPMAIUU MPU IMOCTAHOBKE

3a]1a4 dKCIepUMEHTaIbHBIX ucenenoranui - (61.0.01 -H.2)

N-3 YK-1 Ompenensier B paMKax | 3HaHHS | alrOPUTMOB IIPOBEACHUS HH)XEHEPHOI'O SKCIIEPUMEHTA -

BBIOPAHHOTO AITOPUTMA BOIIPOCH (51.0.01 -3.3)

(3amaum), moanexkalue JaibHe- | yMeHHs | 0O0OCHOBaHHO BBIOMPATh HAMOOJICE PAIMOHATBHBIA AITOPHTM

et pazpadotke. [Ipemnaraer NPOBENIEHUS DJKCIIEPUMEHTAIBHOTO HCCIIEAOBAaHHSA, HE00X0-

CTIOCOOBI MX PELICHHS. JMMBI [T TOCTYOKEHMS ITOCTABICHHBIX LS U 3a/1a4, HCXOAs
U3 KpUTEpUs SKOHOMHH MaTepHaJbHBIX U TPYIOBBIX 3aTpar -
(51.0.01 -¥.3)

HaBBIKK | PEATM30BBIBATH AJITOPUTM KCIIEPUMEHTA HA MPAKTHKE JUIS J10-
CTKEHHMS TIOCTAaBIEHHBIX Henu 1 3a1a4 - (51.0.01 -H.3)

N/I-4 YK-1 PazpabarsiBaer ctpa- | 3HaHms | CTpaTerdio IOIIaroBOTO JOCTHKCHHUS ITOCTABIICHHOHN IIeNH
TETUI0 JOCTHKEHUS [TOCTABJICH- npeaBHs pe3yabTaThl 3kcnepumentos - (51.0.01 -3.4)

HOM LIeTH KaK ITOCJIeIOBATENb- ymeHusi | PazpabatbiBaeT cTpaTeruio MOMIaroBOro JOCTHXKEHHSI TIOCTaB-
HOCTD I1aroB, MPeIBUIS Pe3yiib- JEHHOW LEeIW TPEABUAS Pe3yNbTaThl  JKCIIEPUMEHTOB -
TaT Ka)XJOr0 U3 HUX U OICHHUBAS (51.0.01 -¥ 4)

WX BIMSHUC HA BHEIIHEE OKPYXKE- | HaBBIKM | MOIIATOBOIO JOCTHXKEHHUS MOCTABICHHOM LIENW MpPEABHIS pe-
HUE TUIAHUPYEMOM JeSITEIbHOCTH 3ynbTaThl dKcrepuMeHToB - (51.0.01 -H.4)

1 HAa B3aMMOOTHOIIICHNA Y4aCTHH-
KOB 2TOH JCATCIIBHOCTHU




YK-4 CiocoGeH NpuMeHATh COBPEMEHHbIE KOMMYHHKATHBHBIE TEXHOJIOT UM, B TOM YHCIIE HA MHO-
CcTpaHHOM(BIX ) sI3bIKe(aX ), AT aKaAEMHUYECKOTO ¥ TPO()ECCHOHATEHOTO B3aUMOICHCTBUS

KO,Z[ 1 HAUMCHOBAHUEC
HWHIOWKATOpa JOCTHXKCHUA
KOMIICTCHIIMH

®dopmupyemsrie 3YH

NA-2 YK-4 Ilpencrasuser pe-
3yJbTATHl aKaAEMHUYECKON 1
npohecCHOHaIbHOM JeSTEIbHO-
CTH Ha Pa3JINYHBIX HAYYHBIX Me-
PONPUSTHSIX, BKIFOYAS MEXKITY-
HapOIHBIE.

3HaHUA

0 METOJax WHTEPIIPETAIIMH U MPEICTABICHUS MOTYYCHHBIX
9KCIIEPUMEHTAIBHBIX JTAHHBIX C HCIIOJb30BAHUEM COBPEMEH-
HBIX KOMMYHHMKAaTHBHBIX TexHojoruii - (51.0.01 -3.5)

YMEHHSA

MNPpUMCHATL COBPECMCHHBIC KOMMYHUKATUBHBIC TCXHOJIOTHUU
IIpyu UHTCPIIPETAllM WU MPCACTABJICHUU IMOJIYYCHHBIX B XOIC
IMPOBEACHUA OKCIICPUMCHTAJIBHBIX I/ICCJIC,Z[OBaHI/Iﬁ JOAHHBIX -
(51.0.01 -V.5)

HaBBIKH

3alIUIIATH TTOJyYeHHbBIE SKCIIEPUMEHTAIBHBIM ITyTEM JTaHHBIX
Ha HAYYHBIX KOH(PEPECHIUSX C MCIOIb30BAHUEM COBPEMEHHBIX
KOMMYHHMKATUBHBIX TexHosoruii - (61.0.01 -H.5)

OIIK-4 CriocoGeH mpoBOIUTh Hay4HbIE HCCIEIOBAaHUS, aHATU3UPOBATH PE3YIbTaThl U TOTOBUTH

OTUCTHBIC TOKYMCHTBI

Ko u nammeHoBaHue
WHJUKATOPA JOCTHKECHUS
KOMIIETEHIIUHA

®opmupyemsie 3YH

N/I-1 OIIK-4 ITpoBoauT Hay4-
HBIC VICCIIeIOBAHMSI, AaHATH3H-
PYyeT pe3ynbTaThl U TOTOBUT OT-
YEeTHBIC JIOKYMEHTBI

S3HaHUA

0 MporpaMMax U METOAaxX MPOBEACHHUS IKCIIEPUMEHTATBHBIX
HCCIIEIOBAHUM B arpOUHKEHEPUH U UCTIOJIb3YEMOM TIPU 3TOM
MHCTPYMEHTaJIbHOM ocHauieHuu - (51.0.01 -3.6)

YMEHHSA

COCTaBIISITh IPOTPAMMY SKCIIEPUMEHTAIBHBIX HCCICIOBAHUN U
oI0MPaTh HMHCTPYMCHTAIBHBIC CPEACTBA U MPOBEICHHS
skcrepumenTa - (51.0.01 -Y.6)

HaBBbIKH

MPOBOJIUTH JKCIICPUMEHTAIBHBIC HWCCIICJIOBAHUS B COOTBET-
CTBMH ¢ paspaborannoii nporpammoii - (61.0.01 -H.6)

ITK-3 CriocoOeH BeIOMpaTh METOAMKH MPOBEICHUS SKCIIEPUMEHTOB U UCTIBITAHWN, aHAJTM3UPOBATh

UX PE3yJIbTaThbl

Ko u nammeHoBaHue
WHIUKATOPA TOCTIKCHUS
KOMIIETEHIIUHA

®dopmupyemsie 3YH

WA-1 TIK-3 BrioupaeT meto-
JIMKH TIPOBEICHUS SKCIICPHUMEH-
TOB U HCTIBITAHUH, aHATU3UPYET
UX pe3yJIbTaThl

3HaHUA

0 METOJIMKAaX MPOBEIEHUS SKCIIEPUMEHTOB M CTATUCTHIECKON
00paboTKe MOTYIEHHBIX IKCTIEPUMEHTAIBHBIX TAHHBIX -
(51.0.01 -3.7)

YMEHHSA

000CHOBAaHHO BBHIOWMPATH PALIMOHANBHYIO METOIUKY MPOBEIC-
HHS HKCTIEPUMEHTAIBHBIX UCCIEIOBaHUI U 00pabOTKH MOIy-
4yeHHbIX JaHHbIX - (61.0.01 -Y.7)

HaBBIKH

MPOBEJICHHUS CTATUCTUICCKON 00pabOTKHM MOyYSHHBIX JKCIIC-
puMeHTaIbHBIX ganueii - (51.0.01 -H.7)

2. Mectro nucuumianHbl B cTpykrype OIIOIT
JucuumumHa «MeTouKa SKCIIepUMEHTAIbHBIX UCCIEIOBaHMI» OTHOCUTCS K 00s3aTeIbHOM Ya-
CTH OCHOBHOU MPO(eCCHOHAIIBHONW 00pa30BaTEIbHON MTPOTPaMMbl MarucTpaTyphl.

3. O0béM JUCUMIVIMHBI M BUIbI y4eOHOH padoThI
O0bemM nucturuinHbl coctapisieT 8 3aueTHbiX enuHull (3ET), 288 akanmemudeckux daca (nanee
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gacoB). JlucrumniauHa uzydaercs B 1 u 2 cemecTpax.

3.1. Pacnipeesienue 00beMa TUCHMIIMHBI 10 BUIaM Y4eOHO# padoThl

Bu yueGHoii paboTh! KomnruecTBo yacoB
KontakTHas padoTa (Bcero) 24
B toMm uncne:
Jlexium (JI) 12
[MpakTryeckue 3austust (I13) 12

Jlaboparopusie 3ausTus (JI3) -

CamocrosiTeibHas padota ooyuaromuxcs (CP) 255
KonTpoan 9
Hroro 288

3.2. Pacnpenesnenne y4eO0HOro BpeMeHH 110 pa3aeiaM U TeMam

B TOM YHCJIC
No KOH
Bcero
T HawnmeHoBanue paszena u TeMbl aacop | FOETAKTHAA pabora | cp [Tpo
MBI b
J JI3 | 113
1 2 3 4 5 6 7 8
Paspes 1 O6mue cBegeHust 00 IKCIEPUMEHTAJIBHBIX HCCJIeT0BAHUAX
11 Brenenue. Hayka u e€ pois B pazsutue AIIK. O0mue 9 1 8 X
"~ | cBenenms 06 sxcnepumente. TOCT 24026-80

19 [ToHsATHE O METOIC ¥ METOJIONIOTUH IKCIIEPUMEHTATLHOTO 11 1 10
uccrieoBanus. TUIIBI SKCIIEPUMEHTOB

13 Hayunas rumotes, HaydHas mpobiema (mpobiieMHast CUTY- 10 10 | x
arus)..

14 Ienu 1 3a1aUu peniacMbIe B XO/I¢ HHKCHEPHOTO DKCIIEPH- 9 1 8 <
MEHTA.
IIporpamma skciepuMEHTANIbHBIX UCCIIeA0BaHUN. MeTo-

1.5 | nuku (0OmIas ¥ YaCTHBIC) IKCTICPUMEHTAIBHBIX UCCIIE0- 9 1 8 X
BaHUH B arpOMHKEHEPHUH.

16 MeToarka ornpe/ieNIieHHs] TeOMETPUIECKUX U TEXHOIIOTH- 11 1 2 8
YECKHX MapaMeTPOB MPOIIECCOB.

17 MeTtonauka OmpeIeIeHHts KOJMYECTBEHHbIX 1 KO- 11 1 2 8
CTBEHHBIX IOKa3aTeJel MpoIeccoB

Pa3nen 2 CtatucTuyeckasi 00padoTKa IKCIEPUMEHTAJbHBIX JAHHBIX

2.1 | lenb M 33241 CTATUCTHYECCKON 00pabOTKH TaHHBIX 4 4 X

29 Caenenus u3 TEOPHH BEPOATHOCTH. DnemMeHTHl Ma- 13 1 1| X
TEMATUYECKON CTATUCTUKU

53 [IpenBapurenbHas 00paboTKa 3KCIIEPUMEHTAIIb- 21 1 20 | X
HBIX JIAHHBIX

2.4 | KoppesiMOHHBIM aHaIu3 19 1 2 | 16

2.5 | JlucriepCUOHHBIN aHAIN3 19 1 2 | 16

2.6 | PerpeccoHHBIN aHAIN3 18 2 | 16




Pasnea 3 IlnanupoBaHne M NpoBeeHHE IKCIIEPUMEHTAJIBHBIX HCCIeI0BaHNI |
31 Llenp 1 3a1a4M TUIAHUPOBAHUS U IPOBEJICHUS IKCIICPHU- 9 1 8

MCHTAJIBbHBIX I/ICCJ'IC}_IOBEIHI/Iﬁ X
3.2 | TlmaHnupoBaHue MACCUBHOTO SKCIIEPUMEHTA 9 1 8 | X
3.3 | dakTOpHBIE YKCITEPUMEHTHI 15 1 2 | 12
3.4 | TlpennnanupoBaHUE YKCIIEPUMEHTA 15 1 2 | 12
35 [TnanupoBanue akTuBHOrO Kcrepumenta (I1DI), 2% 4 6 | 16

00paboTKa IKCIEPUMEHTAIBHBIX TAHHBIX

36 [TnanupoBanue akTUBHOTO 3KcniepumenTa (D), 16 5 o |12 | X
| 00paboTKa IKCIIEPHMEHTAIBHBIX JTaHHBIX

[Inanbl BTOpOTO NMOpsi/IKa U ApYyrue mianbl. Me-

3.7 | TOJIbI MOUCKA ONTUMAIBHOTO PEHICHUs. 3aKI0Ye- 16 16 | x
HHE
KonTpons 18 X X X x |18
Hroro 288 20 22 | 228 | 18

4. CTpyKTYypa M coaepKaHue TUCHUILINHBI

4.1. ConepxxaHue IMCUMILIAHBI
Pazgen 1 O0uue cBeieHus1 00 IKCIEPUMEHTAIbHBIX HCCJIEI0BAHUSAX

Bgenenune. Hayka u eé posb B pazButue AIIK. O6mue cBenenus 06 3xcnepumente. Micropuue-
CKHME OCHOBBI BOSHUKHOBEHUS U PA3BUTHSI HAYUHBIX UCCIICAOBAHUM.

IlonsiTHe U coAep;KaHME HAYYHOI'0 HCCae10BaHNs. [loHsTHE 0 MeTO/Ie M METO0JIOTHH JIKCIIe-
PUMEHTAILHOTO HcciieioBanus. TUnbI IKcnepuMeHTOB. BHUIBI ypOBHEN HAYyYHOTO HcClieioBaHus. Teo-
PETUYECKHN, SMITUPUIECKUNA YPOBEHb HAYYHOT'O UCCIIEIOBAHMS

Hayunas runore3, Hay4Hasi npodjema (MpodJaeMHast CHTyalysi) KaK HCXOAHBIN MYHKT HAYYHOT0
nccienopanns. BoliBH:KeHHe, 000CHOBAHUE U TPeOOBaHNUS K HAYYHO# rumnotese, npodiaeme. Poib ru-
MOTE3 U HAYYHBIX MP0GJeM B HAy4YHOM uccienoBanuu. CojaepxaHue HaydHOU TUIOTE3bl, €€ BbIABUKE-
Hue U obocHoBaHMe. TpeOoBaHus, PEAbIBIIEMbIe K HAYYHBIM TUIIOTe3aM. PoJib TUIIOTE3 B CTPYKTYype
HAy4YHOTO HCCIIe0BaHus. MeToabl IPOBEPKHU U MOATBEpkKACHUS runore3. [locraHoBka u popmMupoBa-
HUe Hay4dHOU npobseMsbl. [lonsTre HayuHou nmpoonemsl. Knaccudukanus Haydansix npooiem. [Ipo-
6nema u npoOieMHas curyauus. [Ipuansel o0pa3oBaHus npobieMHol cutyanuu. TpeGoBaHus, npeab-
SIBJSIEMBIEC K HAyYHBIM Tipo0iemam. BeiOop 1 mocTaHOBKa HayuyHBIX pobisieM. Pa3paboTka u pemnienne
HAYYHBIX TPOOIIEM.

eas u 3a7a4u peniaeMble B X0/1e HHKEHEPHOI 0 IKCIIEPUMEHTA. AipuopHasi HuH(popmanus, Heod-
XO/iHMast [Tl pa3padoTKH MPOrpaMMbl M MeTOUKH IKcnepumenta. Onpenenenue: Ha0I0IeHue, dKC-
NepUMEHT, u3MepeHus. Texnuka uccnenoanus. [Ipouenypa uccnenoBanus. TpeboBanus Kk HaOmoe-
Huto. Utor Habmoaenns — onucanue. OcHoBHBIE PyHKITMK HaOmoaeHus. Hegocratku meTona HaGro-
nenus. Buapl Habmonenus. [pouenypa nim nopsaok Ucciaen0BaTeIbCKUX ASUCTBUI pH HAbIOe-
HUU.. DIIeMeHTHI SKcriepuMenTa. COop U aHamu3 anpuOpHON HHPOPMAIUH NTepe MIIaHUPOBAHUEM KC-
nepuMmenTa. TpeOoBaHus MpeabsBIseMbIe K apruopHoii nHpopmanuu. ONbIT, HCTIBITaHHe. BUbI SKC-
MepUMeHTa. JTabl B IPOBEACHUH WM CTPYKTYpa SKCIEPUMEHTA, 1aTh UX XapakTepucTuky. Oouue
TpeOOBaHUS K MTPOBEICHUIO IKCIIEPUMEHTA

IIporpamMmma 3KkcnepHMeHTAIbHBIX HecslenoBanuii. MeTomuku (0011as ¥ YacTHbIE) IKCIIePHMEH-
TAJIbHBIX HCCJIe10BaHmii B arpoun:xkeHepun. CTpyKTypa nporpammsl ucciieioBanus. CylnHoCTb nep-
BUYHON 00paboTKHu HaHHBIX. OOIIas METOAMKA SIKCIIEPUMEHTAIIBHBIX HcclieqoBaHni. OCHOBHBIE
STanbl (HampuMep: MpeaBapUTEIbHBIE SKCIICPUMEHTBI; TTOMCKOBBIC YKCIIEPUMEHTHI; BbIIeTIeHUE (ak-
TOPOB, CYIIECTBEHHO BIIMSIONINX Ha MPOIECC). YacTHbIE METOIUKH SKCIIEPUMEHTAIBHBIX HCCICIOBAHHIN B
ArpOMH>KCHCPUU. KauecTBeHHEIE M KOTHYECTBEHHBIC MCETOAUKU HCCHeﬂOBaHHﬁ..



Mertouka onpeneneHns TeOMETPUIECKIX M TEXHOJIOTHYECKUX MTapaMeTpoB MpoIieccoB. Meronnka
OTIpe/IeTICHHSI KOJIMYECTBEHHBIX U KOJIMYECTBEHHBIX MOKa3aTeIel MPOIECCOB

Pazgen 2 CratucTuyeckasi 00padoTKa IKCHEePUMEHTAJbHBIX JAHHBIX

Henmn wm 3amaun gucuumuinHel. CBeeHUs] 00 UCTOPUU BO3HUKHOBEHUS MaTeMaTUYEeCKOW cTa-
TucTUKA. OCHOBHBIE CTATUCTUYECKUE MOKA3aTEeNN U UX MPAKTUUYECKOe MPUMEHEHHsI TIpU 00paboTke
AKCIIEPUMEHTAIIBHBIX JAaHHBIX

CBeeHusi U3 TeOPHH BEPOSTHOCTH M dJIeMEHThl MaTeMaTH4ecKoil craTucTuku. CoObITHe.
Kinaccuueckoe omnpenenenue BeposTHOCTH. CiiydaitHas BelMYuHA. YUCIOBBIE XapaKTEPUCTUKU 3aKOHOB
pacrpeneneHus: MaTeEMaTHUECKOE OKUAAaHHUE, TUCIIEPCUs], CPEAHEE KBAJPaTUUECKOE OTKJIOHEHHUE, MEAU-
aHa, MoJa, pa3Max, KoBapuanus, Ko3pduImeHT Koppemsuu. 3aKoH pacrpeneineHus CIIydyaiHo! Belu-
yuHbl. MHTerpansHas u nuddepeHmansias QyHKIUN pacrpeieieH s BEpOSITHOCTEN, UX CBOWCTBA.

[TonsaTue o MaTemMaTuueckoil craructuke. CTaTHCTUYECKOE OTpeieieHne BEpoATHOCTH. BriOopka
W TeHepaibHasi COBOKYMHOCTh. Cuctema o6o3HaueHuid. Llenb cratuctudyeckoro ananuza. [lepBuunas
o0paboTka nH(pOpPMAIUU M CTATUCTHYECKUH aHanu3. [{enp nepBudHOl 00paboTKK HH(pOpMAaIUy.

IIpeaBapuTesibHasi 00padoTKA IKCNIEPUMEHTAJIbLHBIX JaHHBIX. Llens npenBapuTensHOit 0Opa-
OO0TKM PKCIIEPUMEHTAJIbHBIX aHHBIX. ['eHepanbHas COBOKYIHOCTh U BbIOOpKa. Boruncnenue xapaxre-
PUCTHK SMIOUPUYECKUX pacHpeaeseHu (BBIOOPOYHBIX XapaKTePUCTUK). MoMeHThl. OTCEB rpyObIX I0-
IPELIHOCTEMN.

[Tonuron u rucrorpamMma 4acToT pacrnpeaenenus. [Iposepka runoressl HopmansHOCTH. [Ipeobpa-
30BaHME pacHpeAeIeHUN K HOpMAIIbHOMY. AJITOPUTM M OJIOK CXeMa alropuT™Ma 1 IpeaBapuTeIbHON 00-
paboOTKU SKCIIEPUMEHTATIbHBIX JTaHHBIX.

OcHoBbI 0TOOpa uHPopManuu. Heobxomumocts oT60pa nHbopmaruu. [Ipodiemsr coopa u 00-
pabotku nHpopmanmu. [Ipumep 3aBUCHMOCTH pe3yibTaTa OT crocoda oToopa. Buabl ordopa nHbopma-
nuu. PaccmoeHHsir oToop.

Toueunsbie oneHkn. O000IICHHOE MOHATHE TOYCYHBIX OIIEHOK. MeTo MoMeHTOB. CBOICTBA TO-
YEeYHBIX OLIEHOK. MeToa HauOoJbIero npasaonofaoous. Merox HauMEHbIIUX KBaJpaToB. PobacTHbie
oueHKU. Yncno creneneit cBoOOabI.

HNuTepBanbHble oneHKHU. [loHsATHE TOBEPUTEIBHBIX HHTEPBAIOB. OOIINI TPUHIIUIT TOCTPOCHHUS
JIOBEPUTENIbHBIX UHTEPBaAIOB. [I[puMeHeHre 10BepUTENbHBIX UHTEPBAJIOB IS OLIEHKH TOYHOCTU UH(OP-
MaIu U He0OXOIMMOI0 €€ 00beEMA.

IIpoBepka cratucTu4eckux rumore3. HeoO0XoauMocTh NMpOBEPKH TUIIOTE3 B CTATUCTHUYECKOM
ananu3e. OOmMiA MPUHIKT TPOBEpKH TunoTe3. [lapamerpuueckue kputepuu. 3HaueHUe PyHKITUHU ITPaB-
JI0TIOA00MS TIPU MPOBEPKE TMIIOTE3, YETHIPEe BO3MOXKHBIX UCXOJa. YPOBEeHb 3HaUNMOCTH. Kputnueckast
obnacte. OCHOBHAS U allbTEPHATUBHAS (KOHKYPHUPYIOIIas ) TUIIOTE3bI. [IOHSITHS 3HAYMMOCTH 1 HE3HAYH-
MocCTH. UeThIpe BHJIa AIbTEPHATUBHBIX TUIIOTE3 U UX rpaduuecKast HHTePIpeTaIusl.

ANropUTM NPOBEPKH CTATUCTUYECKUX runotes. [lpueM nocienoBareabHOro miIaHUPOBAHUS IKC-
nepumenTta. Henmapamerpuueckue kputepun. Kpurepuii 3sakoB. Kpurepuii cornacus K. Ilupcona.

3agayu MHOTOMEPHOI0 CTATHCTHYECKOI0 AHAJIM3A.

Bunel 3anau nzydenust MHOroakTopHbix cucteM. CocTaB CTaTUCTHYECKOT0 aHain3a. Bompocsl
CTAaTUCTUYECKOTO aHam3a. [IpukiaaHoit cMbic koBapuanuu (Ko3hGUIMeHTa KOPPEIIsIuK ) U CPEAHETO
KBaJIpaTH4ECKOr0 OTKJIOHEHUSI.

KoppennpoBanHble 1 HEKOPPEIUPOBAHHBIE BEIUYMHBI. 3a/1auil KOPPEISALUOHHOTO, PErPECCUOH-
HOT'O U JUCIIEPCUOHHOIO aHAJIN3a.

Koppeasiunonnblii anaaus. [Tonstre o koppeasinnoHHOM aHanu3ze. Koaduiment koppensun
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KaK OILIEHKa CBsI3U (akTopoB. [Iprmep npoBepKHu rUMOTE3bl O HOPMAIBHOM PaclpeieIeHUH COBOKYITHO-
CTH JIBYX CIy4aiHbIX BennuuH. [ToHATHE 0 KOppemsinoHHoi Moaeny. O1ieHKa TECHOTHI CBS3U (PaKTOpOB
0 JIOBEPUTEILHOMY WHTEpPBAILY A KO3 PHUIIMEHTa KOPPENIALUU U 0 KOPPEIAIHOHOMY OTHOUICHHUIO.
ANTropUTM IIPOBEIEHUS KOPPEIALIMOHHOTO aHAIN3a.

JAucnepcnonHblii anaan3. OCHOBBI TUCIIEPCUOHHOTO aHAIM3a. 3aJadydl JUCIEPCUOHHOIO aHa-
mu3a. CrnocoObl BRINMOTHEHUS OCHOBHBIX TpeOOBaHUN TUCHIEPCUOHHOTO aHainu3a. OCHOBHAs Uaes uc-
nepcuoHHOro aHanusa. CyliecTBEHHbIE MPEANON0KEHNs TUCIEPCUOHHOrO aHanu3a. OaHodakTopHas
IUCTIepCUOHHAs MOAeNb. [IprMep OLleHKH CyIIeCTBEHHOCTH BIMSHUS BXOJIHOTO (paKTOpa Ha BBIXOIHOM
B 0JHO(AaKTOPHOM 3KCIIEPUMEHTE C TOMOIIBI0 KpuTepusi Ouiepa. Pazouenne nucrnepcnoHHON CyMMBI
0JTHO(aKTOPHOTO IKCIIepuMeHTa. OCcTaTOYHAs U MEeXKTPYIIOBas qucnepcud. MHOTOGaKTOpHAs TUCTIEp-
croHHast MoJiesb. CriocoOBI BRITTOJIHEHHSI OCHOBHBIX TPEOOBAaHUH JUCIIEPCUOHHOTO aHAIN3a. AJITOPUTM
JTUCIIEPCUOHHOTO aHAJIN3A.

Perpeccuonnslii ananus. [lonstue o perpeccuonHoM ananuse. Perpeccus. Perpeccrnonnas mo-
nenb. Bumbl perpecCHOHHBIX MOeNeld. AJNITOPUTM PEerpecCHOHHOr0 aHanu3a. HeoOxoaumocTh ydera
(bUBUYECKUX CBOMCTB sIBJICHUS. MeTO1 HAMMEHBIITUX KBAJPATOB KaK YaCTHBIN CITydail MeTo1a HauOOJIb-
niero npasnaononodus. Mccnenoanve Buaa U GopMbl CBSI3U MapaMETPOB MO CTATUCTUUECKUM JIaHHBIM
C MMOMOIIIBIO PErPECCHOHHOIO aHAIN3a. DKBUBAJIEHTHOCTh TOHATUI PErPECCUH, CTIIAKUBAHUS U AIIIIPOK-
cumanuu. [Ipumepsl npoBeieHNs: pErPECCUOHHOIO aHAIMN3a.

3akiro4yeHue

[lepcneKTHUBBI MCTIOIB30BAaHMSI CTATUCTHYECKOM 00pabOTKM B 00JaCTH TEXHHUYECKOTO CepBUCA B
CEJIbCKOM XO35IHCTBE.

Paznen 3 IlnannpoBaHue u npoBeeHUe IKCIEPUMEHTAIbHBIX UCCJIeI0BAHUM

Hesas u 321241 NJIAHUPOBAHMS M NIPOBE/ICHNS IKCIIEPUMEHTAJIBHBIX HccIe1oBannii. Cae-
JieHns1 00 UCTOPUU BO3HMKHOBEHHUS MaTemaTtndeckoil Teopuu skcnepumenta. ['OCT 24026-80 Ilna-
HUPOBaHME HKCIEPUMEHTA, TEPMUHBI U onpeaesieHus. COOTHOLIEHNE TO3HAHHOTO U PEalbHOCTH.
"Xopowmo" 1 "mnoxo" opraHM30BaHHBIE CUCTEMBI. 3aKOHBI U 3aKOHOMEPHOCTH. L{enn HayuHBbIX U UH-
KEHEPHBIX uccienoBannii. HeooxomaumMocTs oTO0opa nu 06paboTku nH(pOpMAIUU, CO3aHUs MOJICIN U
IUTAHUPOBaHU SKcniepuMenTa. O0BeKT uccnenoanusi. akTopsl U ypoBHH (PakTopoB. OCHOBHBIE
HalpaBJICHUs B TEOPUU IJITAHUPOBAHUS SKCIIEPUMEHTA.

IlnanupoBaHue NMAacCCHBHOrO 3KcnepuMeHTa. OnpeneneHue MNPOJOIKUTENIBHOCTH JKCIEpH-
MEHTa W MHTEpB&Ja CbheMa JaHHBIX. BIiMsHHE NOrpelIHOCTH PETUCTPALMM JAaHHBIX HA TOYHOCTb
MaTeMaTH4ecKoro onucanus. Koppekuus oneHok MeTo/la HAMMEHBIINX KBaJApaToB. MeToa TeKyIero
PErPECCUOHHOT0 aHanu3a. AJITOPUTMBI CTOXAaCTHUECKOM allpOKCUMALIUH.

dakTopHbIe JKcepuMenThl. OaHO(aKTOPHBINA AKCIIEpUMEHT. MaTteMaTndeckasi MOJIeb OJl-
HO(aKkTOpHOrO 3KCrepruMeHTa. OCHOBHBIE UCMOJIb3yeMble 0003HAUEHUS,, OCHOBHOE ypaBHEHUE IIHC-
nepcuoHHoro aHanusa. [IpuHuun pangomusannu. OrpaHuYeHMs Ha paHIOMU3ALUIO U [TOJyYeHHE pa3-
JMYHBIX MOJIUGUKAINA 0JHO()AKTOPHOTO 3KCIIEpUMEHTa. MaTreMaTudeckie MOJIeNH, aHaJu3 TaHHbBIX
B COOTBETCTBUH C MOJEIIIMU THUIA: OJIOYHBIH IJIaH, IUIaHbl THIA JTATUHCKUM, TPEKO-TaTUHCKUH,

IInanupoBaHue JMHEHHOro ABYX(aKTOPHOro 3KcnepuMenTa. Mojens TUHeHHOro AByX(ak-
TOPHOTO KcTiepuMeHTa. HermomHo610uHbIi cOaaHCUPOBaHHBIN TIJ1aH JIMHEHHOTO ABYX(DAKTOPHOTO Ye-
THIPEXYPOBHEBOTO SKCIIEPUMEHTA. BhIsiBICHNE BIUAHUSA ABYX (PAKTOPOB C MOMOIIBIO AUCTIEPCHOHHOTO
aHaIu3a.

IInanupoBaHue MHOTO(p)aKTOPHOIO FKcepuMeHTa. MoJienb U TJIaH JIMHEHHOTOo Tpex(pakTop-
HOTO YeTBIPEXYPOBHEBOI'0 HKCIIEpUMEHTA. MoJeNb U IJIaH JUHEHHOrO TpeX(haKTOPHOrO IBYXypOBHE-
BOTO 3KcrepuMmeHTa. Martpuna Anamapa. CBoilcTBa IulaHa: IOJHOTA, HACHIIEHHOCTb, CUMMETpPUY-
HOCTb, HOPMUPOBAaHHOCTb, OPTOTOHAIBHOCTb.



IIpeannanupoBaHue IKkcnepuMenTa. Beibop 3aBUcHMBIX IepeMeHHBIX. Vcrionbp30BaHne Koppe-
JSIMOHHOTO aHan3a. OyHKIUS KeJTaTeIbHOCTH. BrIOOp He3aBUCHMBIX NEpeMEHHBIX. MeToa anpuop-
HOTO paHXUPOBaHUS. DKCIIEPUMEHTaIbHbIe METOIbI BEIOOPA (PaKTOPOB.

IInanupoBanue akTuBHOro ’Kkcnepumenta (IIPI). [puniunsr BeIOOpa 06IaCTH SKCHEPU-
MeHTa. Be10op ocHOBHOTO ypoBHs. OnpeeneHne HHTepBaloB BapbUpOBaHUs TOUYHOCTh (PUKCUPOBAHMS
daxropos. Iomuslii daxTopHsli skcrepument (IIPD). IMpunuunel noctpoenus mwiana 2X. Cpoiictea
nostHoro (akTopHOro skcrepumenta 2X. Marematuaeckas mozienn. Onpenenenue kod3pUITEHTOB -
HEWHON MOJEIIN.

IlnannpoBanue akTUBHOIO 3KcnepuMenTa (JAPJ). Munummzanus ducia onbIToB. JIpoOHBIA
¢baxTopublit sxciepuMenT (JID3). Llens ucnonp3oBanust ApoOHON PErIMKH, 3()(HEKTUBHOCT PEIUIUKH.
O6o0maromuii onpeaensronuii KoutpacT. CyIIHOCTh METOIa «TIepeBaiay MpU OCBOOOKICHNUN JTMHEH-
HBIX AP PEKTOB OT B3aUMOJICHCTBUI IEpBOTo Nopsika. Perumku 00b110it ApoOHOCTH. XapaKTepUCTUKU
PEIUINK Pa3IUuIHON TPOOHOCTH.

IIpoBenenne 3xcepuMeHTa U cTaTHYeCKast 00padoTKa ero pe3yabTatoB. [IpoBeneHue sKkc-
nepuMenTa. Peanusanus miuaHa skcnepuMenTa. OmuOKY mapajuleabHBIX ONbITOB. Jlucnepcus mapa-
MeTpa ontuMuzanuu [IpoBepka omMHOPOAHOCTH Aucriepcuil. Pannomusanus. Pa3zouenune marpuisl Ha
Osiokr. MeToa HauMEHBIIUX KBajpaToB. PerpeccuonHslii ananu3. [IpoBepka ageKBaTHOCTH MOJIEIIH.
[TpoBepka 3HaunmMocTu kKoddduimeHToB. MHTEppeTanust MoTy4eHHBIX PE3yIbTaTOB.

O0paboTka pe3yabTaToOB IKCIIEPUMEHTA.

Omnpenenenre ommOKU onbiTa. [IOHATHSA: OMMOKA OMBITA, TUCIIEPCUS, CPETHEKBAIPATUYHOE OT-
KJIOHeHHE. Brienenue omuOKu onpiTa ¢ MOMOIIbI0 t-kputepust CThIOJCHTA.

Pangomusanus cepuii 3kcriepuMeHTOB. MeTOl HAMMEHBILIUX KBAJIPaTOB.

PerpeccronHbIil aHATU3 U METOABI €r0 TPOBEIACHUS.

[IpuHUKIIBI TPOBEPKU aICKBATHOCTU MOJIEIHN KaK MPUTOAHOCTHU €€ JUIsl IPOTHO3UPOBAHUSI PE3YIIb-
TaToOB B UCCIEAyeMON 00J1acTH U3MEHEHHUs (PaKTOpOB.

[TpuHIUIBI ¥ 33]]a4U IPOBEPKU 3HAUMMOCTH KOI(PHUIIMEHTOB MOTYYCHHON MaTeMaTH4eCKO MO-
JIeNHM u3ydaemoro mpouecca. [[puHIunel, ucnoib3yeMble IPpU UHTEPIIPETAUHU ITOJTYyYEHHBIX pe3yJbTa-
TOB.

Ili1anbl BTOPOro nmopsiika u aApyrue mianbl. Oproronanbubie mwianbl. [Inansr Xaptiu. PotaTta-
OenpHBIC TUTaHBL. OnpeneneHne 3HaYMMOCTH KOA(h(HUIIMEHTOB PErPECCHH IS TNIAHOB BTOPOTO MOPSIIKA.
Hpyrue nnansel. [lnanupoBanne s3KkcepuMeHTa ¢ KaueCTBEHHBIMH (hakTopaMu. MeTo KpyToro BOCX0xk-
nenusi (Meton bokca — Yuiicona).

3akiarouenue. [lepcrieKTUBBI MCMIOB30BAHUS TUTAHUPOBAHMSI SKCIIEPUMEHTOB B 00JIaCTH TEXHHU-

YECKOI'0 CEPBHCA B CEIBCKOM XO35MCTBE.

4.2. Coaepxanue JeKIU

Ne K . Kom-Bo
i paTKoe COoCpIKAHUE JICKIH 4ACOB
Paznen 1 OOmue cBeneHust 00 SKCIEPUMEHTATBHBIX UCCIICTOBAHUAX
1.1. | Beenenue. Hayka u e€ posp B pazsurue AITK. O6uue cBenenust 06 sxcnepumente. [OCT 1

24026-80
1.2. | TToHsaTHE O METO/E ¥ METOJOJIOTUH SKCIIEPUMEHTAILHOTO UCCIE0BAHMS. THIIBI SKCIIEPH- 1
MEHTOB

1.4. | Llens u 3371249y pemiaeMbie B X0/Ie¢ HHKESHEPHOTO 3KCIIEPUMEHTA. ATIpHOPHAsT HHPOPMAIIHS,
HeoOXoamMasi sl pa3pabOTKH MPOTpaMMbl M METOAMKH dKcrepuMeHTa. OmpenerncHue:
HaOMro/IeHNe, SKCIIEPUMEHT, 3MepeHusl. TexHuka uccienosanus. [Iporenypa ucciemnosa- 1
Hus. TpeboBanus k HaOmoneHuro. Mror Habmoaenus — omucanue. OCHOBHbBIC (PYHKIIUU
HaOmoeHus. Hemocratku metona HaOmronenus. Bunesr Habmoaenus. [Ipouenypa wim nops-
JIOK UCCIIETOBATENBCKUX ACHCTBHI PU HAOMIOACHUH.. DJIIEMEHThI DKCTIEPHUMEHTA
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1.5.

[IporpaMma sKcIepUMEHTATBHBIX HCCIenoBanuid,. MeToukuy (00I1ast ¥ YacTHBIC) SKCIIePH-
MEHTAJIbHBIX HCCIIEZOBaHWN B arpowmxeHepuu. CTPyKTypa MpOrpaMMbl HCCIIETOBAHMSL.
CyImHOCTh epBUYHON 00pabOoTKH MaHHBIX. OOIas METOUKA SKCIICPUMEHTAIBHBIX HCCIIC-
noBaHuid. OCHOBHEIE 3TalTbl (HAIPUMEP: IPEBAPUTEIIBHEIC SKCIICPUMEHTHI; MTOUCKOBBIC 3KC-
MIEPUMEHTHI; BbLeNeHHEe (aKTOPOB, CYNIECTBEHHO BIMSAIONIMX Ha MPOIIECC).

1.6.

MeTtouKa OTpeeNeHns TEOMETPUIECKIX M TEXHOJIOTHYECKUX MTapaMeTpOB MPOIECCOB.

1.7.

MCTOI[I/IKa OmnpeACICHUA KOJIMYCCTBCHHBIX U KOJIMYCCTBCHHBIX IoKa3zaTeliei mpoueccoB

P a3qaciI 2 CratucTuyeckas 06pa60TKa OKCIICPUMCHTAJIbHBIX JaHHBIX

2.2.

CBeJieHUS W3 TEOPUU BEPOSITHOCTH U 3JCMEHTHI MaTEeMaTHYECKOW CTaTUCTUKU. CoObITHE.
Krnaccndeckoe omnpenenenue BepostHocTH. CirydaiitHas BemarHa. YUCIOBBIE XapaKTePHCTHKH
3aKOHOB pacIipe/IeIeHHs: MaTeMaTHIECKOe OXKHIaHke, TUCTIEPCHs], CPeTHEE KBapaTUIECKOE OT-
KJIOHCHHUE, Me/IMaHa, MOJIa, pa3Max, KoBapuanus, Ko duiueHt koppemsiuu. [lonstue o mate-
MaTH4YecKol cratucTrke. CTaTUCTHYECKOE OIpeielieHHe BEpOsITHOCTU. BhiObopka u reHe-
panbHasg coBOKynHocTh. CucteMa o0o3HaueHuil. Llenp cTaTHCTHYecKOro aHaIN3a.

2.3.

[IpenBaputenvHas 00pabOTKa SKCIIEPUMEHTAIBHBIX JaHHbBIX. Llenb mpeasapurenbHOi 00pa-
OOTKHM SKCIIEPUMCHTAIILHBIX JaHHBIX. | eHepaibHasi COBOKYITHOCTh U BEIOOpKaA. BeruncieHue
XapaKTePUCTUK SMITUPUICCKUX paCTIpe/IeIeHUN (BHIOOPOYHBIX XapaKTEPUCTHK). MOMEHTHI.
OTceB TpyOBIX OTPEITHOCTEH.

[Momuron u rucTOrpamMma 4acToT pacrpenencaus. [Iposepka rumore3sl HopMmansHOCTH. [Ipe-
obpaszoBaHHe pacupeeICHI K HOpMAITbHOMY. AJITOPUTM U OJIOK CXeMa aJlrOpuTMa | Ipel-
BapUTEIHLHONW 00pabOTKY IKCIIEPUMEHTAIBHBIX JTAHHBIX.

2.4,

Koppensumonnsiii ananus. [lonstue o koppensuuonHoM ananuse. Koadduuuent koppens-
MM KaK OLIEHKa CBsI3H (akTopoB. [Ipumep mpoBepKH TUIOTE3bI 0 HOPMAJIBHOM pacIipeserne-
HUM COBOKYIHOCTH JIBYX CIy4alHbIX BEIUIMH

2.5.

Hucnepcuonnbiii ananu3. OCHOBBI JTUCIIEPCUOHHOTIO aHaiu3a. 3aJadyd JAUCIIEPCHOHHOIO
aHanm3a. CriocoObl BBIITOIHEHYSI OCHOBHBIX TPeOOBaHMIA TUCIIEPCHOHHOTO aHanm3a. OCHOB-
Has ues ANCTIEpCHOHHOT0 aHanu3a. CyIecTBeHHbIE TIPEATIONI0KEeHHS TMCIIEPCHOHHOTO aHa-
nu3a. OnHodakTopHas AucIiepcuoHHast Moeib. [IpuMep OIeHKH CyIEeCTBEHHOCTH BIMSHHUS
BXOJTHOTO (haKTOpa HA BBIXOTHOU B OJHO(AKTOPHOM IKCHEPUMEHTE C MTOMOIIBIO KPUTEPHUS
Qduiepa

Pa3,[[eJ'I 3 HJ'IaHI/IpOBaHI/IC U MMPOBCACHUC SKCIICPUMCHTAJIbHBIX I/ICCJ'IC,E[OBaHI/Ifl

3.1

Iesnp v 3amauy MIAHUPOBAHUS U NPOBEACHUS SKCIEPUMEHTANIBHBIX HccienoBaHui. Ceene-
HUS 00 MCTOPHH BOSHUKHOBEHUS MareMaTHyeckoil Teopuu skcnepumenta. ['OCT 24026-
80 ImaampoBaHne YKCIIEPUMEHTA, TCPMUHBI U OTIPEICTICHISI

3.2

[ImarnpoBanre maccMBHOTO dKcrepuMeHTa. OnpeneneHne MpOAOIKUTENBHOCTH SKCIIEPH-
MEHTa W MHTEpPBaJIa CheMa JaHHBIX. BIUSHHE MMOTPEIIHOCTH PErHCTPAIMK JaHHBIX Ha
TOYHOCTh MATEMAaTHYECKOTro omnucaHus. KOppeKIus OICHOK METO[a HAaUMEHBIINX KBaJl-
paToB.

3.3..

dakTopHBIE IKCITepUMEHTHL.  OMHO(MDAaKTOPHBIN dKCIIEpUMEHT. MaTemMaTideckas MOJIeb O1-
HO(aKTOPHOTO 3KcrepruMeHTa. OCHOBHBIC HCIIOJIb3yeMble 0003HAYCHUSI, OCHOBHOE YpaBHE-
HUE JUCIIEPCUOHHOTO aHanu3a. [Ipunuun pangomuzanuu. OrpaHuYeHUS HA PaHIOMHU3ALKIO
1 MOJIyYEHHUE Pa3IMIHBIX MOIUGUKAILIUN 01HO(PAKTOPHOIO SKCIIEpUMEHTa. MaTeMaTHUeCKHe
MOJICTH, aHAJIU3 JAaHHBIX B COOTBETCTBMM C MOJCIISMU THIIA: OJIOYHEIH IIJIaH, IJIaHEI TUIIA
JIATUHCKHM, TPEKO-TATUHCKUHI

3.4.

[IpeamrannpoBanue 3KcriepuMenTa. BeIOOp 3aBUCUMBIX TIEpEMEHHBIX. Vcionbp3oBanme
KOppeISIMMOHHOTO aHann3a. DyHKIUS KeIaTeaTbHOCTH
DKCIepUMEHTAIbHBIE METOIBI BBIOOPa (DaKTOPOB.

3.5.

[InanupoBanne axtuBHOTO 3KcrnepuMeHTa ([1DD). IMpunnmnel BeIOOpa 06IacTH SKCHEPH-
MeHTa. Be16op ocHOBHOTO ypoBHS. OmpeeneHre HHTEpBaIOB BapbUpoBaHus To4HOCTD HUK-
cupoBanus GakTopoB. [ToHbld hakTopHbl 3KcHepuMeHT (ITDD).

3.6.

[InanupoBanue akTuBHOTO 3KcnepuMenTa (JD3). Munumm3anus yucia onbIToB. JpoOHbIi
(dakropHblii 3xkciepumenT (D). Llens ucnonb30BaHus ApOOHOH perIuKy, 3(GEKTHBHOCTD
permukn. O000IIAIOTHIT OITPEeACIIIONIHNA KOHTPACT

Utoro

20
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4.3. Conep:xanue JadOPATOPHBIX 3AHATHH
JlaGopaTopHble 3aHATHUS HE IPEIYCMOTPEHBI YU€OHBIM IIJIAHOM

4.4. Conepxanne NPAKTHYECKUX 3aHATHI

No . Kon-Bo,
HammeHoBaHWe MPaKTUYECKUX 3aHATHN
n/n 4acoB
2. Metorka orpeieTIeHNs] TEOMETPUIECKUX U TEXHOJIOTHYSCKHUX ITapaMeTpPOB MPo- 5
I[ECCOB.
3. Merto/uKa onpee/ieHNs] KOJMUYECTBEHHBIX M KOJTMYECTBEHHBIX ITOKa3aTelNei mpo- 5
LIECCOB
6. KoppensiiuonHbIi aHaIu3. 2
1. JlucniepcroHHBIN aHAN3. 2
8. PerpeccuoHHBIN aHAIN3 2
10. DaxTopHh! U KypHAJI IKCIIEPUMEHTa 2
11. | IlnanupoBaHue aKTHBHOrO sKcniepuMenTa (I1DJ) 4
12 [T1anupoBaHye aKkTHBHOTO dKcniepuMenTa (J1PDD) 2
13 [TpoBeeHME SKCIEPUMEHTA U CTaTHIECKast 00paboTKa €ro pe3yIbTaToB 4
Hroro 22
4.5. Buapl 1 coiep;kaHue cCaMOCTOATENbHO padoThl 00yYAO M XCS
4.5.1. Bunsl caMocTOATeNbHOM paboThl 00yJaronuxcs
Buiel camocTosTeIbHON PabOThl 00YYaIOIINXCS Konnuecto yacos

IToaroToBKa K MPAKTHUYCCKUM 3aHITUAM 52

CamocToATeTbHOE U3YUYEHHE OTICIIBHBIX TEM U BOIIPOCOB 160

IToaroToBka Kk MpOMEXKYTOUHOM aTTeCTAllUU 16

Hroro 228

4.5.2. ConeprxaHre CaMOCTOSITEIIBHOW paOOTHI 00yUJarOIIHXCS
Ne [Ipomomk.,
HaunmMeHoBaHME N3y4aeMbIX TEM WIIM BOIIPOCOB
/i 4acoB
Paznmen 1 OOmme cBeneHust 00 HKCIEPUMEHTAIBHBIX UCCIICTOBAHUIX

1.1. | Pons B pazsutue AIIK. Buasl ypoBHEH HaAyIHOTO UCCIICIOBaHUS. TE€OpEeTHICCKUH, 18
OMIIUPUYECKHII YPOBEHh HAYYHOTO HCCIICAOBAHHMS

1.2. | Knaccudukanus Haydabix npobsem. [Ipobnema u mpobnemuas curyanust. [lpuanHbl
o0pa3oBaHHs MPOOIEMHON cUTyaru. TpeOoBaHusl, IPEIbIBIIEMbIC K HAyYHBIM 10
mpobsieMaM. BrIOOp 1 mocTaHOBKA Hay4HBIX Ipo0jieM. Pa3paboTka u pelieHne Hayd-

HBIX ITPOOJIeM.

1.3. | COop u aHanu3 anpuopHOi HH(POPMAIMH TIepe]] INITAHUPOBAHMEM SKCIICPHUMEHTA.
TpeOoBaHus peabsBIIEMbIC K anpuopHOi nHGopMaru. ONbIT, HCHBITAHUE. BHbt 8
JKCIEpUMEHTA. JTalbl B MPOBEICHUH W CTPYKTYpa SKCIICPUMEHTA, J1aTh HX XapakK-
TepucTuky. O0mue TpedoBaHus K NPOBEICHHIO IKCIIEPUMEHTA

1.4. | YacTHble METOJHMKHU SKCIIEPUMEHTABHBIX HCCIICIOBAaHNH B arponHxeHepun. Kave- 8
CTBEHHBIC M KOJIMYCCTBEHHBIC METOJIMKH MCCIIEIOBAHHUN

1.5. | Meroauka onpe/ieieHst TeOMETPUICCKUX U TEXHOJIOTUIECKUX MTapaMeTPOB TPOIIEC-
coB. MeToiKa onpe/iesieHus] KOJTMYeCTBEHHBIX U KOJIMYECTBEHHBIX MOKa3aTeen 16
IPOLIECCOB

Pazgen 2 Cratuctudeckas o0paboTKa SKCIIEPUMEHTATBHBIX TaHHBIX

12




2.1.

OCHOBHBIC CTATUCTUYCCKHE MOKA3aTCIIN U UX IMMPAKTUYICCKOC IIPUMCHCHUA ITPU o6pa—
0oTKe OKCIICPUMCHTAJIbHBIX TaHHBIX.

2.2.

3aKoH pacrpezeeHus CllydaiHoi BennuuHbl. MHTerpansHas u auddepeHinaibHas
(hyHKITMH pacTIpeieieHNsI BEpOSTHOCTEH, UX CBOMCTBA

IlepBuunas oOpaboTka HHGYOPMAIIUU M CTATHCTUYCCKHIA aHanu3. L{enb nepBuuHOM
00paboTKN HHPOPMAITUH.

12

2.3.

OcHoBbl 0TOOpa uH(popmanuu. HeobxoaumocTs oroopa uHpOpManuu. ITpodaembl
cOopa u 00padboTku nHpopMaiuu. [IpuMep 3aBUCUMOCTH pe3yJibTaTa OT Crocoda oOT-
6opa. Buner or6opa nndopmannu. Paccioennsiii otoop.

Toueunsie onenkn. OOOOIIEHHOE MOHATHE TOYEYHBIX OLEHOK. MEeToa MOMEHTOB.
CBolicTBa TOYEYHBIX OIEHOK. MeToa HauboJbIero mpaBaonoaoous. Meron
HAUMCHBIIINX KBapaToB. PobacTHEIEe orieHKH. Yncno crerneHeil CBOOO/IbI.

WHuTepBanbHbIe OlleHKH. [ToHATHE TOBEPUTENBEHBIX HHTEPBaIOB. OOIUI TPUHITUT TT0-
CTPOCHWUSI TOBEPUTENbHBIX MHTEPBAIOB. lIprMeHeHNe TOBEepUTENbHBIX WHTEPBAJIOB
JUTSL OLICHKU TOYHOCTH MHQOPMAIMH U He00X0IMMOT0 ee 00beMa

12

2.4,

ANropuTM IPOBEPKU CTATUCTUYIECKUX TUIIOTE3. [IpreM rociae10BaTesIbHOTrO IIaHUPO-
BaHUsA dKcnepuMeHTa. Hemapamerpuueckue kputepuu. Kpurepuii 3HakoB. Kpurepuit
cornacus K. ITupcona.

3agauu MHOTOMEPHOT'O CTaTUCTUYECKOro aHauu3a. Buabl 3anau n3ydyeHus MHOrogax-
TOpPHBIX cucTeM. COCTaB CTATUCTUYECKOTO aHaIn3a. Bompocs! cTaTucTHYECKOTrO aHa-
mu3a. [IpukimamHoi cMBICT KoBapHaruu (KodpduimenTa KOppemsiun) U CPeIHEro
KBaJIpaTHYECKOTO OTKJIIOHEHHS.

KoppennpoBanHbie 1 HEKOPPETUPOBAHHBIE BETMYUHBI. 3a1a4H KOPPEISAIIHOHHOTO, Pe-
TPECCHOHHOTO U IUCTIEPCUOHHOTO aHaIn3a

12

2.5.

[MonsTre o koppesoHHOM Mozer. OTICHKa TECHOTHI CBSI3U (PAKTOPOB IO JIOBEPH-
TEJILHOMY WHTEPBAITY JJIs1 KOO GHUIIMEHTA KOPPEISIIUU U TI0 KOPPEISIIIUOHOMY OTHO-
HIEHUI0. AJITOPUTM MPOBEACHUS KOPPEIALMOHHOTO aHAJIN3a.

16

2.6.

Pa30bueHne mucriepcHOHHONW CYMMBI OJHO(QAKTOpHOTO 3KcrepuMenTa. OcrarouHasi u
MEXTPyIoBas aucriepcuu. MHorodakTopHast AUCIIEpCUOHHAsE MO/1eNb. CrIOCOObI BhI-
TIOJTHEHYSI OCHOBHBIX TPeOOBaHMI IUCIIEPCUOHHOTO aHAIH3a. AJITOPUTM JAUCIICPCUOH-
HOTO aHaJN3a.

16

2.7.

UccnenoBanue Buia U GOPMBI CBSI3M MAPAMETPOB 10 CTATHCTHUECKUM JIAHHBIM C TI0-
MOIIBIO PETPECCHOHHOTO aHaTN3a. DKBUBAJICHTHOCTD TIOHATHI perpeccry, CrilaKuBa-
HUs ¥ annpokcumaiuu. [IpuMepsl poBeeHHs PErPECCUOHHOTO aHAJIK3a

16

Pasz[eﬂ 3 HHaHHpOBaHI/Ie 1 MPOBCACHUC SKCIICPUMCHTAIbHBIX I/ICCJ'IGI[OB&HI/Iﬁ

3.1

CooTHoOIIEHUE TO3HAHHOTO U pealbHOCTH. "Xopomo" 1 "11oxo" opraHu30BaHHbIE
CHCTEMBI. 3aKOHBI U 3aKOHOMEpHOCTH. Llenu HayyHbIX U MHXKEHEPHBIX UCCIIE0Ba-
Huil. HeoOxoaumocTs 0T00pa 1 00paboTKy HHGOPMAIMH, CO3TaHUs MOJCIIN U T1jia-
HUpOBaHUs dKcriepuMenTta. O0beKT uccneaoBanus. GakTopsl U yPOBHU (PaKTOPOB.
OcHOBHbBIC HAIpPaBJICHUS B TCOPHHU INIAHUPOBAHUSI DKCIIEPUMEHTA.

12

3.2.

MeToa TeKyIero perpecCHOHHOT0 aHau3a. AJITOPUTMBI CTOXACTUYECKON ammpoK-
CUMAIIUH.

12

3.3

[InanupoBanue IMHEHHOTO ABYX(AKTOPHOTO 3KClepuMeHTa. MoAenb JIMHEHHOTO
IBYX(aKTOPHOTO SKcrepuMeHTa. HemomHoOMo4HbI cOallaHCUPOBAHHBIM IJIaH JIH-
HEMHOro JBYX(AKTOPHOI'0 YETHIPEXYPOBHEBOI'O 3KCIIEpUMEHTA. BhIsiBIICHNE BIUAHUS
JBYX ()aKTOpPOB C MOMOIIBIO AUCIIEPCHOHHOTO aHAJIN3A.

3.4.

. BI:I60p HC3aBUCHUMBIX ICPCMCHHBIX. MCTOZ[ AIIPUOPHOr'0 PAHKHUPOBAHUL..

3.5.

[Mpuniumns! noctpoenus wiana 2X, CeoiicTea nonHoro pakropHoro skcnepumenta 2K,
Martemarrnueckas Moaesb. OnpenencHue KOdPGUIIMSHTOB JIMHESHHON MOICIIH.

oo

3.6.

CymiHoCTh MeTOa «IIepeBajay MpH 0CBOOOXKICHUN TUHEHHBIX 2P (HEKTOB OT B3aMMO-
JeicTBUi iepBoro nopsiaka. Permku 0ombioii 1podHoCTH. XapaKTepUCTHKH PETUINK
pasITUIHON JPOOHOCTH.

16
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3.7. | IlpoBeneHue 3KcriepuMenTa U cTaTHuecKasi oopadoTka ero pe3ynbraTtoB. lIposene- 12
HHE 3KcnepuMeHTa. Peanmsanus miiana skenepuMenTa. OmmiOKy napauienbHbIX
ombITOB. Jlucniepcust mapameTpa ontuMu3auuu [IpoBepka 0THOPOAHOCTH TUCTIEPCHIL.
Panpomusanus. Pazounenne Matpuipl Ha 610ku. MeToa HauMeHbIINX KBaapaToB. Pe-
rpeccuoHHbIN aHanus. [IpoBepka agexkBaTHOCTH Mojenu. [IpoBepka 3HAUMMOCTH KO-
s¢durmenton. MHTEpHpeTanys noryd4eHHbIX pe3yIbTaToB

3.8. | IlnanupoBaHKe YKCIEPUMEHTA C KaueCTBEHHBIMH (pakTopaMu. MeToa KpyToro Boc- 16
xoxaeHus (Merton bokca — Yuncona).
Htoro 228

5. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOM padoThl 00y4aroImmuxcst
M0 AMCHMILIHHE

YuebHo-MeToanueckue pazpadbotku umerores B Hayunoit  6ubmmoreke ®I'BOY BO HOxHo-
VYpaneckuii 'AY:

1. MeTonuueckue yka3aHUs JIsI CAMOCTOSITEIBHOW paboThl 1o nucturuinae " OCHOBBI TUTaHU-
poBaHMsI YKCIIEpUMEHTa" [DIEKTPOHHBINA pecypc] : Ims 00yJaromuxcs O9HOM U 3a04HOU Gopme 00y-
YEHUS 110 HampaBJIeHUIO MoAroToBkH 35.04.06 - Arpounxkenepus. / coct. H Mampa6os ; FOxxHo-Ypanb-
ckuii 'AY, Uncturyt arpounxenepun .— Yensaounck: KOxHo-Ypansckuii [AY, 2018 .— 11 c. : Tabm.
— 0,2 MB .— Jloctym u3 nokanbHoi cetu. http://nb.sursau.ru:8080/localdocs/tots/81.pdf

http://nb.sursau.ru:8080/localdocs/tots/81.pdf

2. Meroanyeckue yka3aHus U KOHTPOJIbHBIE 3a/1aHus T0 MmaTeMaruke. Yacte 3. Teopus BeposiT-
HOCTEW U MaTeMaTUUYeCKasi CTATHUCTUKA JIJIsl CAMOCTOATEILHOU PabOThI CTYJIEHTOB OYHOM (OpPMBI 00Y-
YeHUs1, 00yJaroIIMXCsl 0 HanpaBieHusM «Arpourxkenepus» / coct. O.E. Axkymuu, M.H. Apxumnosa. —
Yensounck: @PI'BOY BO I0xno-Ypanbckuiit [AY, 2017. - 57 c.
http://nb.sursau.ru:8080/localdocs/vmat/33.pdf

3. Mertoanueckue yKa3aHus Ui CAMOCTOSITEIbHON padoThl Mo aucuuruinbe " Cratuctuyeckas
o0paboTka JaHHBIX" [DJIEKTPOHHBIN pecypc]| : I 00yJaronuXxcsi OYHON 1 3a09HOM (hopMe OOydeHHS
[0 HarpaslieHHIo oAroToBku 35.04.06 - Arpounkenepus. / coct. H Mampa6os ; KOxxHo-Ypanbckuii
I'AY, Unacturyt arpounkenepun .— Yemsiounck: FOxuo-Ypansckuit [AY, 2018 .— 11 c. : Tabm. —
0,2 MB .— Jloctyn u3 nokanbsHoii cetu. http://nb.sursau.ru:8080/localdocs/tots/86.pdf

4. I'aiinynmun, P.X. [IpoBenenne sSKkCepuMEHTAIBHOTO UCCIIEI0BaHNS U 00paboTKa ero pesyabTa-
TOB : yueOHO-MeTommdeckoe nocooue / P.X. Naitaymmun, P.X. Taltnymuma, M.H. Bonnaes ; [ToBomkckuit
rOCyJapCTBEHHBIN TEXHOIOTHUECKHH yHuBepeuTeT. — Momkap-Ona : [T0BOIKCKHi rocy1apCTBEHHBIH TeX-
Hoslornueckuil yuusepcuret, 2019. — 94 c. : wi. — PexxuMm goctyna: 1o noanucke. —

URL: http://biblioclub.ru/index.php?page=book&id=560543 (nata obpamenus: 20.04.2020). — bubmuorp.
B KH. — ISBN 978-5-8158-2060-9. — TekcT : 31eKTpOHHBIIA.

6. @oHX OLIEHOYHBIX CPEICTB VISl MIPOBEeHUS MPOMEKYTOUYHOM aTTecTalui 00y4alIHuXCcH 110
JTUCIHUILINHE

Jl71sl yCTaHOBJIEHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKH oOydatouxcsi TpedoBanusm @I'OC BO
pa3paboTraH (OH]] OLIEHOYHBIX CPEJICTB AJIS TEKYLIEr0 KOHTPOJISI YCIEBAEMOCTH U MIPOBEACHUS ITpOMe-
KYTOYHOH aTTeCTallMK 00Yy4arouXcs 1Mo AuciuruinHe. GoH/ OLleHOYHBIX CpeICTB npeacTasieH B [Ipu-
JIO’KEHUMU.

7. OCHOBHAS U JONOJIHUTEIbHAS YUeOHasl JIUTEePaTypa, He0OX0AUuMasi 1JI OCBOEHMSI
AMCUMUILINHBI

OcHoBHas ¥ JONOJIHUTENbHAs yueOHas muTeparypa umeercs B Haydnoit Onbiunoreke u 31eKTpoH-
HoM uHpopmarmornHo-obpaszoBarenbHol cpene PI'BOY BO FOxno-Ypansckuit [AY.

OcHoBHASA
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http://nb.sursau.ru:8080/localdocs/tots/81.pdf
http://biblioclub.ru/index.php?page=book&id=560543

1. 3aBpaxxnoB, A. . CoBpemeHHBIE TPOOIEMBI HAYKH M MMPOU3BOJICTBA B arpOMHKEHEPUHU [ DIeK-
TpoHHEIH pecypce]: / 3aBpaxHoB A. 1. — Mocksa: Jlans, 2013 .— JlonymieHo MUHHCTEPCTBOM CEllb-
ckoro xo3siictBa P® B kauecTBe ydeOHMKA Il CTYACHTOB BBICIIMX arpapHbBIX y4eOHBIX 3aBEICHUM,
oOyyaromuxcs 1o HampasieHuto 110300 — «Arpounxenepus» . — Pexum pgoctyna:
http://e.lanbook.com/view/book/5841 .

2. I'ymepoB, A.M. MaremaTnueckoe MOAEIUPOBAHUE XHMHUKO-TEXHOJIOTMUYECKUX IPOLIECCOB
[DnexTpoHHBIN pecypc] : yueOHoe mocodue. — DnektpoH. nan. — CII6. : Jlans, 2014. — 176 c. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=41014 .

3. EmenbsnoB, ['.B. 3amaunuk mo T€Opur BEpOATHOCTEH M MAaTEMaTHYECKOW CTAaTUCTHKE [DJeK-
TpOHHBIHN pecypc] : yuebHoe nocodue / I'.B. Emenbsanos, B.I1. CkutoBud. — Dnekrpon. gan. — CIIO. :
Jlanb, 2019. — 332 c. — Pexum pocryma: http://e.lanbook.com/books/element.php?pll_113941.

4. CrenanoBa, H.FO. OcHOBBI Hay4YHBIX HCCIIeOBaHNN. MeToIMKa HayYHBIX UCCIICIOBaHMH : y4eo-
Hoe nocobue / H.}O. CremanoBa ; MuHuctepcTBo cenbckoro xossiictea P®, Cankr-IlerepOyprekuit
rOCyJapCTBeHHbIN arpapHbiii yHuBepcuter. — Cankt-IletepOypr : Cankr-llerepOyprckuii rocynap-
cTBeHHbIN arpapHbiii yHuBepcuteT (CIIOIAY), 2019. — 93 c. : Tabn. — PexuM 1ocTymna: 1Mo MOIMHCKeE.
— URL: http://biblioclub.ru/index.php?page=book&id=560936 (marta oopamenwus: 20.04.2020). — bu6-
JIUOTP. B KH. — TEKCT : AJIEKTPOHHBIN.

5. IInaxotHukoBa, E.B. Opranuzanus u METO0I0TUS HAYYHbIX UCCIIEA0BAaHN B MAIIMHOCTPOEHUH
: yuebnuk : [16+]/ E.B. [InaxotnukoBa, B.b. IIporaceeB, A.C. SImaukoB. — Mocksa ; Bonoraa : Uadpa-
WNuxenepus, 2019. — 317 c. : wun., tabn., cxem. — Pexum nocryna: mo moxamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=564325 (mara obopamierus: 20.04.2020). — Bubaworp.: c.
312 - 313. - ISBN 978-5-9729-0391-7.

6. bamna, O. M. DkcriepuMeHTaIbHbIE METO/IbI UCCIEAOBAHMS B TEXHOJIOTUH MAIIUHOCTPOCHUS :
yuebnoe nocodue / O. M. bamia. — Cankr-IlerepOypr : Jlans, 2019. — 168 c. — ISBN 978-5-8114-
3587-6. — Texkct : osnekTpoHHbI // Jlab : 3neKkTpoHHO-OMOMMOTe4yHass cucrema. — URL:
https://e.lanbook.com/book/118624 (nata oOpamienus: 20.04.2020). — Pexxum octyma: 1jisi aBTOPH3.
M0JIb30BaTENEH.

JlomosHuTeEIBHAS:

1. N3zakos, @. . [InanupoBaHue 3KCIepuMeHTa U 00paboTKa ONMBITHBIX JTaHHBIX [ TeKcT]:
Vueb. mocodue / UI'AY .— Uenabunck: b.u., 2003 .— 104c¢.

2. I'mypman, B. E. PykoBoJICTBO K pelIEHHIO 3a7a4 110 TEOPUH BEPOSTHOCTEN U MaTeMaTu-
gyeckoii cratuctuke [Tekcr] .— 8-e u3n.,crep. — M.: Beicmas mkona, 2003 .— 405c. : win. — C npui.
— ISBN 5-06-0041212-X

3. I'mypman, B. E. Teopus BepostHOCTEl 1 MaremaTnyeckasi cratuctuka [Tekcr] .— 9-e
u3a.,crep. — M.: Beicmas mkona, 2003 .— 479c. : wi. — C npui. — ISBN 5-06-004214-6.
4. Tyran6aeB A. A. Teopust BepOSTHOCTEH 1 MaTeMaTHUYeCcKasi CTATUCTUKA [ DJICKTPOHHBIH

pecypc]: / A. A. Tyranbaes, B. I'. Kpynun - Mocksa: Jlanb, 2011 - 223 c. - JlocTyn kK MOJTHOMY TEKCTY
¢ caiita DBC Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=652

5. EdumoBa, M. P. O6mas teopus craructuku [Tekcr]: YueObnuk / M.P.Edbumosa,
E.B.IlerpoBa, B.H.Pymsnues. - 2-e uza., ucnp. u jpoi. - M.: Uugppa-M, 2005. - 416c¢.

6. Ko63ape, A.W. [IpuknagHas MmaTemMaTH4eCcKast CTAaTUCTHKA [ DeKTpoHHBIN pecypc] / AU.
Ko6-3app. - 2-¢ w3m., wucnp. - M. : Ousmarmur, 2012. - 816 c. - URL:
http://biblioclub.ru/index.php?page=book&id=82617

7. bopoaun, A.H. DnemeHTapHbIil Kypc TEOpUU BEPOSTHOCTEW U MAaTEMaTU4YECKON CTAaTH-

CTUKH [ DIIEKTPOHHBIN pecypc] : yuebHoe mocodue. — DnektpoH. gaH. — CII6. : Jlans, 2011. — 255 c.
— Pexxum pocryna: http://e.lanbook.com/books/element.php?pll id=2026 — 3aru. ¢ 3kpaHa.

8. Bbype B. M. Teopusi BepoATHOCTEl U MaTeMaTU4YECKasi CTaTUCTUKA [ DIEKTPOHHBIN pe-
cypc] : yueonuk / bype B. M., Ilapmiuna E. M. — Dnexrpon. nan. — CIIO. : Jlanp, 2013. — 416 c. —
Pe-xum mocryma: http://e.lanbook.com/books/element.php?pll _id=10249 — 3ari. ¢ 3kpaHa.

9. Mycuna, O.H. IInanupoBaHue ¥ NOCTaHOBKA HAYYHOTO 3KCIIEpUMEHTA [ DJIEKTPOHHBII
pecype] : yuebHO-MeToaudeckoe mocooue / O.H. Mycuna. - M. ; bepnun : Jlupekr-Menua, 2015. - 88
C. : Wi - bubmumorp. B kH. - URL: http://biblioclub.ru/index.php?page=book&id=274057
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http://e.lanbook.com/view/book/5841
http://e.lanbook.com/books/element.php?pl1_id=41014
http://e.lanbook.com/books/element.php?pl1_113941
http://biblioclub.ru/index.php?page=book&id=560936
http://biblioclub.ru/index.php?page=book&id=564325
https://e.lanbook.com/book/118624
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=652
http://biblioclub.ru/index.php?page=book&id=82617
http://e.lanbook.com/books/element.php?pl1_id=2026
http://e.lanbook.com/books/element.php?pl1_id=10249
http://biblioclub.ru/index.php?page=book&id=274057

10.  Tlopces, E.I'. Opraauzanus u miaHUPOBaHUE SKCIIEPUMEHTOB [ DIIEKTPOHHBIN pecypc]:

yueonoe mocobue / E.I'. IlopceB. - HoBocubumpck : HITY, 2010. - 155 c¢. - URL:
http://biblioclub.ru/index.php?page=book&id=228880
11.  Bacunbkos, b. Koppensaiuonnsiit ananu3 [OnekrpoHHbli pecypc] / b. Bacunbkos. - M.

: Jla-60oparopus kuuru, 2010. - 48 ¢. - URL.: http://biblioclub.ru/index.php?page=book&id=97154

Ilepuonuyeckue M31aHUA:

«octmwxkenne Hayku U TexHuku AIIK», «Texnuka u obopynoBaHue s cena», «[exHUKa B
CEJIbCKOM XO034HCTBE», « TpakTOpsl U CebX03MaIIUHbD, «MexaHn3anus 1 JeKTpU(UKaLus ceabCKoro
X03s1icTBay, «CelbCKOXO035IICTBEHHBIE MAILIMHBI U TEXHOJIOTHN, «CeIbCKU MEXaHU3aTOP.

Crynent. Acnupant. UccnengoBatens : )xypHai / . — BmaguBocrok : DkcnepT-Hayka, 2019. — No
1(43). - 443 c. - Pexum JOCTYyTIA: o MOJIMHKCKE. - URL.:
http://biblioclub.ru/index.php?page=book&id=499805. — ISSN 2518-1874. — TeKCT : 3JI€KTPOHHBII.

8. Pecypchbl uHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «HTepHeT», HE00OX0AMMbIe JIJIsI
OCBOEHHUS TUCHMUILINHBI

1. EnuHoe OKHO 1oCTyma K yueOHO-METOMUecKuM pazpaboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. VYuusepcuterckas oubmmorexka ONLINE http://biblioclub.ru

9. MeToaundyecKkue YKazaHusd 1J1s oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

Y4ebHOo-MeToInuecKre pa3paboTku nMmetorcst B HayuHoit  OuOmmoTeke W 31eKTpoHHOM HHpOp-
MannoHHO-o0pa3oBarenbHOH cpene PI'BOY BO IOxuo-Ypansckuiit [AY:

1. MeTtoauueckue yka3zaHUs Uil CaMOCTOSITEIbHON paboThl 1o aucuuiuinHe " OCHOBBI MJIaHU-
pOBaHUS dKCIIEpUMEHTA" [DIEKTPOHHBIN pecypc]| : uIisi 00yJaronIuXxcsi OYHOM M 3a04HOM (popme 00y-
YEHUs 110 HarpaByieHUIo moarotoBku 35.04.06 - Arpounxkenepus. / coct. H Mampa6os ; KOxHo-Y panb-
ckuiit 'AY, UacTuTyT arponnxenepun .— Yensounck: FOxuo-Ypansckmiit [AY, 2018 .— 11 c. : Tabm.
— 0,2 MB .— Jloctyn u3 okanbHo# cetu. http://nb.sursau.ru:8080/localdocs/tots/81.pdf

2. Meroanyeckue yka3aHus U KOHTPOJIbHBIE 3a/1aHus 0 MmaTeMaruke. Yacte 3. Teopus BeposiT-
HOCTEW U MaTeMaTUUYeCKasi CTATUCTUKA JIJIsl CAMOCTOATEIILHOU PabOThI CTYJIEHTOB OYHOM (OpPMBI 00Y-
YeHUs1, 00yJaroIIMXcsl 0 HarpaBieHusM «Arpourxkenepus» / coct. O.E. Axymuu, M.H. Apxumnosa. —
Yensounck: PI'BOY BO I0xno-Ypanbckuit [AY, 2017. - 57 c.
http://nb.sursau.ru:8080/localdocs/vmat/33.pdf

3. Meroanueckue yKa3aHus Ui CaMOCTOSITEIbHON padoThl o aucuuruinbe " Ctatuctuyeckas
o0paboTka JaHHBIX" [DJIEKTPOHHBIN pecypc]| : I 00yJaronuXxcsi OYHON 1 3a09HOM (hopMe OOydeHHS
0 HarpaslieHHIo ToAroToBku 35.04.06 - Arpounkenepus. / coct. H Mampa6os ; KOxxHo-Y panbckuii
I'AY, Uncturyt arpounkenepun .— Yemsiounck: FOxuo-Ypansckuit [AY, 2018 .— 11 c. : Tabm. —
0,2 MB .— Jloctyn u3 nokanbsHoii cetu. http://nb.sursau.ru:8080/localdocs/tots/86.pdf

4. Mycuna, O.H. ItanupoBanue ¥ MOCTaHOBKA HAYYHOT'O SKCIIEPUMEHTA [ DJIEKTPOHHBIN pe-
cypc] : yaebHO-MeTommueckoe mocooue / O.H. Mycuna. - M. ; bepnun : Tupekr-Menua, 2015. - 88 c.

: wi. - bubmmorp. B kH. - URL: http://biblioclub.ru/index.php?page=book&id=274057

5. [InanupoBanue u 006paboTKa pe3yabTaTOB ABYX(PAKTOPHOTO aKTUBHOTO AKCIIEPUMEHTA [ DJIeK-
TPOHHBIN pecypc] : METO/I. yKa3aHUs K MPaKTHIEeCKUM 3aHsaTHsIM / cocT.: M. B. Ilaraes, A. I1. 3bips-
HOB ; OxHO-Ypanbckuii ['AY, UactutyT arponnxenepun .— Yensounck: KOxHo-Ypansckuii [AY,
2016 .— 22 c. : mi., Tabn. — C npmwit. — 0,4 MB . — JlocTym U3 JOKaIbHOM ceTu:

http://nb.sursau.ru:8080/localdocs/emtp/65.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYILIEeCTBJICHUH 00Pa30BaTEJILHOTO
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http://e.lanbook.com/
http://biblioclub.ru/
http://nb.sursau.ru:8080/localdocs/tots/81.pdf
http://biblioclub.ru/index.php?page=book&id=274057

npouecca nNo AUCHUILINHE, BKJIOYAs NepevyeHb NPOrpaMMHOro odecrieyeHus U
HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAHIMIA MPEJOCTABIIACTCS JOCTYI K 0a3aM JaHHBIX:
TexakcnepT (nHpOpMammoHHo-ciipaBouHas cuctema ['OCToB); «Cenbxo3TexHuKay (aBTOMaTH3UPO-
BaHHas cupaBo4Has cucreMa); Koncynprantllntoc; Texakcneprt.

ITporpammuoe obecnieuenue: Windows 10 Home Single Language 1.0.63.71; Microsoft Windows
PRO 10 Russian Academic OLP 1License NoLevel Legalization GetGenuine; Moit O¢uc Crannapr-
ueiii; Microsoft OfficeStd 2019 RUS OLP NL Acdmc; MyTestXPRo 11.0; Kaspersky Endpoint Secu-
rity; KOMITAC 3D v18; Autodesk AutoCAD (CAIIP) Cepuiinbiit Homep 564-3243492 1ot
15.05.2018 r.; APM WinMachine 15; PTC MathCAD Education - University Edition; CAITP
FreeCAD; CAIIP KiCAD.

11. MarepuajbHO-TeXHHYECKas 0a3a, HeOOX0AMMAas IJIsl OCYHIECTBJIEHUsI 00Pa30BaTeJIbHOI0
npounecca no JUCHUIINHE
Y4yeOHble ayIUMTOPUM JJIS1 IPOBEIEeHNs] 3AaHATHH, NMPeIyCMOTPEHHBIX NIPOrPaAMMOii, OCHA-
LIeHHbIe 000Py10BaHHEM M TEXHHYECKHMH CPeACTBAMH 00y4YeHHUsI:
1. VueGuas ayautopust AJis MPOBEACHUS 3aHATUN CEMUHAPCKOTO THIMA, KypCOBOTO MPOEKTHUPO-
BaHMUS, TPYIIOBBIX U UHIUBUYAIbHBIX KOHCYJIBTALNHI, TEKYILIETO KOHTPOJIS U TPOMEKYTOU-
HoMt arTecTanuu - Ne 124, 143, 145, 247, 249, 252, 253, 260
ITomemeHus 1J1s1 CAMOCTOATEJIBLHOM PadoThI 00y4aK0IMXCS
1. I[Tomenienue a1t cCaMOCTOSTENbHOM padoThl oOydaromuxcs -149, 303 ocHameHHOe KOMITh-
IOTEPHOM TEXHUKOM C IMOAKIIIOUYEHHUEM K ceTH «HTepHeT».
IlepeyeHb 000py10BaHUSI M TEXHHUYECKHX CPEACTB 00y4eHH s
Iepeyensb yueGHO-11a00paTopHOro obopyaoBanus. CTEH 11 MPOBEPKHU AIEKTPOOOOPYIOBAHUS
2-250-02, Ctena njst mpoBEPKHU dIEKTpoodopyaoBaHust, CTEHI IJis MPOBEPKHU dIEKTPOOOOPYAOBAHUS,
[Tpubop ans nmpoBepku sikopeit, Moct nngppoBoit Ommetp P-383. Ctenn s UCHIBITAHUS U PETYIUPOBKU
nu3enbHoM TorBHOM anmapaTtypbl KU-15711, Ctena puis ucnbITaHUS U PETYJIUPOBKU AU3EIIHBHOM TOI-
TUBHOM anmapatypsl, CTeHl TOTUIMBHOM anmnapartypbl, CTeHa as ucneitanus GopcyHok, [Tpubop mis
MIPOBEPKHU KUKJIepoB, [Ipubop nms nmpoBepku miyH:kepHbIx nap, Crneusepctak, CTeH AJ UCTIBITAHUS
¢dopcynok, Crena TormuBHo# anmnaparypsl, Ctenn KHU-4515, Ctpobockonuyeckuii TeHzomeTp, CTeH]
Ut TecTupoBaHusi cMa30uHbIX MarepuanoB (MACT), [ToaupoBanbHO-TITH(OBAIBHBINA cTaHOK, CTEH]T
JUTSl UICTIBITaHUSI MaclioHacocoB, CTEH I /ISl HCTIBITAHUSI MACJIOHACOCOB. TOJIOBKA HAIMJIABOYHAs, TIOJTyaB-
TOMart Jj1sl cBapkH B cpenie raza Y AI'Y-301., cBapounsii momyasromar [1/II'-515, craHok HaryiaBouHbIN
VY653, crena ruapodUIIMpOBaHHbIN, ycTaHOBKA HaraBouHas Y /[-209, 6anioH, BepcTak, THCHI cliecap-
HbI€, AJEKTPOCBAPOYHBIN CTOJ, FOJIOBKA HAIUIABOYHAs!, MPUOOP 7S MPOBEpPKU Ha OWeHue B LEHTpax,
peryasTop pacxo/ia aproHOBbIH, yCTaHOBKA JUIst BAOPOAYTroBOM HaruaBku, ocimuniorpag C1-55., pery-
JSTOP YIIIEKUCIOTHBIN ¢ mogorpeBoM. MarnHa 6anaHCHpOBOYHAs, IPECC THAPABIMYECKUN, CTAHOK ajl-
Ma3HO-PaCTOYHOW, CTAHOK BEPTUKAIbHO-CBEPIHIBHBIN, CTAHOK s NUTM(OBKH KYITauYKOBHIX BallOB,
ctanok 3/[-423, cranok kpyraonutndoBanbhbiii oT CXT, cTaHOK pacTOYHOM, CTAHOK XOHUHTOBATHHBIMN,
CTAaHOK XOHMHTOBaJIbHBIN, TOKAPHO-BUHTOPE3HBII CTAaHOK, TOKAPHO-BUHTOPE3HbIN CTAHOK, YCTAHOBKA
st Harutaku OKC56-11, Bepcrak, npucnoco0aeHne 11t KpeTUIeHHsI THIIh3, CTAHOK 3aTOYHBIN, CTAHOK
CBEPWJIbHBIN, TUCKM MAIIMHHBIE, TUCHI cliecapHble, MUkpometp 75-100, mukpomerp MK25-50, HyTpo-
metrp HU-50M (18-50mm), mpubop 1711 TPOBEPKH Ha OMEHWE B IEHTPAX, YCTAaHOBKA JJIS IMOJUPOBKHU
IIeeK KoJjieHBana, Tenzoycunurens SAHY, ocimnorpad H-117, marpon Tokapusiit 250mMMm 3-x Kynad-
KOBBIN, Kpyr abpa3uBHbIH 900%25%305, 25A 40CX29892025764, snextpoapens ynapHas. Bakkymuas
cranuus, nedexrockon BC 1111, nedexrockon ynprpa3zBykoBoit YI-11V A, Moeunas mammna, Hyrpo-
mep HM-100M (50-100), Crenn ayist ookaTku ABurarens —, [ eneparop yaprpasBykoBoit YM 1-4, [Ipecc
PEEUHBIH, CTAHOK sl 2JIEKTPOKOHTAKTHOTO HarnekaHust, [Ipubop 1is mpoBepKu 3a30pa B MOIIUITHAKAX,
CTaHOK 3aTOYHBIN, TeJexKa A1 pa3dopa TpakTopa, yCTaHOBKA JUIsl ONpeAeseHUs] U3HOCOCTONKOCTH,
kad cymmnbHbIi, DnexkTpoTenspep, Mamuna usHocHas MH-1, Illkad nedexrosmuka, Jledexrockon
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I[IM/I-70, Kommpeccop, MydenbsHas neub, HacTonpHBIN CBepaUIbHBIN cTaHOK, CTeH A1 pa30opKu
kapeTok, Cteny s ucnbiTanus 6;10koB, CTEH IS KICTIKH aBTOMOOMIIbHBIX pam, CTeH I A1 pa30opKu
nsurarens, TBepaomep TK 14-250, YuuBepcanbhblii perynsitop ckopoctu YPC, YcranoBka st
Harpesa IOpLIHEH.

YuebHo-HarsaHbIe TocoOus. ['eneparop, Ctaptep, PeMoHT anekTpoobopynoBanus. Kommono-
BOUHBIN TUIaH MPOU3BOACTBEHHOIO Kopmyca; [ImaH pasmelieHuss TeXHOJIOTHYECKOro 000pyI0BaHHUS;
TexHonoruueckas IMjIaHUPOBKA paz0opouHO-MoeuHOro otneneHus. Cucrema nutaHusi; PopcyHka u
TOTUIMBHBIE (PUIBTPBI, TOMIMBHEIN Hacoc U peryisaTop. CocTaBHBIE YAaCTU THIPOHABECHOW CHCTEMBI,
I'mapopacnpenenurens; McnbiTaHus 1 peryJupoBKa pacnpeaenuTenci. 3amTa OT IPUKOCHOBEHUHN K
TOKOBEAYIIMM YacTsM, DIEKTPOCBapoUHbIe paboThl, [[aMsaTka 0 TEXHUKH 0€30MaCHOCTH JIEKTPOCBAp-
mky, O6opymoBanue cBapodHoro mnocta, [Imasmennas peska, Kpucramnuzammsi cBapoYHOW BaHHBI,
Capounas ayra, CyIIHOCTb OCHOBHBIX BHJIOB JYTOBOM CBAapKM, TEXHHKA PYYHON AYrOBOH CBapKH,
CBapkKa uyryHa, HarulaBKa TBEPJIbIX CILIABOB.

TexHuueckue cpencrsa o0yueHusi. CUCTEMHBINA OJIOK. MOHUTOP, MBIIIb, KIaBUATypa MPOBO/I-
uele, [Ipoektop Acer, Touka noctyna, Kommyratop, Dkpan HacTeHHbIH. CHCTEMHBIH OJIOK, MOHUTOD,
Hoyt6yx HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6, npuatep CANON LBP-
1120 na3epHblid, 3KpaH C JIEKTPONPUBOJOM, UK MYJbT Iy AJISI SKpaHa C 3JIEKTPONPUBOJAOM, KOJIOHKHU
5+1 SVEN IHO. Beixon B HTepHET, BHYTPUBY30BCKask KOMITBIOTEPHAS CETh, TOCTYII B 3JICKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTEIBHYIO CPENY.
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IIPH/IO/KEHUE

®OHJJ OHEHOYHBLIX CPEJACTB
JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH | MTPOBEICHUS TIPOMEKYTOUHOMN aTTECTAINN
0o0yJarmuxcs
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1. KoMneTeHIMHU U UX MHAMKATOPBI, GopMupyeMbie B IIpoLecce 0CBOCHHUS TUCHHUIIIHHBI
YK-1 CriocobeH ocymecTBIsATh KpUTHUECKUH aHANIN3 MPOOJIEMHBIX CUTYAIMi HA OCHOBE CH-CTEMHOTO
MOAX0/1a, BRIPA0AThIBaTh CTPATETHUIO IEHCTBHI

HanmenoBanue orieHo4-

paspabotke. [Ipen-
Jlaraet criocoObl UX
peuieHus.

CIEIOBaHMUS,
HEOOXOIUMBI IS
IIOCTHKEHHUS T10-
CTaBJIEHHBIX LIEIU
U 33124, UCXOs
U3 KPUTEPHUS KO-
HOMHU MaTepH-
QIBHBIX U TPYIO-
BBIX 3aTpar -

(51.0.01 -Y.3)

3amayg - (61.0.01 -

H.3)

®opmupyemsie 3YH HBIX CPEJICTB
Kopx 1 Haumeno- . %
BAHME MHIUKA- E F 3
TOpa JOCTUKEHUS S 3 g =
KOMIIETCHIIUN 3HaAHUA YMCHUA HaBbIKU c% g 5 §
>~ O s K
S S =
—~ o
=
NA-1 YK-1 Ana- OCHOBHBIC TIOHSI- | BEISBIATH HAauOO- | o6ocHOBaHHO BEI- | 1. OtBer HA |l.DK3amMmeH
JU3UPYET NPOo- THS U OlIpefesie- | Jiee CyLIeCTBEH- 6upatb GakTOpbL, | rrpakTHYE-
OneMHyI0 cuTya- HHS, Kacarolyecs: | Hble (paKkTopsbI, OKa3bIBaIOINeE CKHX 3aHS-
LIUIO KaK CUCTEMY, | SKCIIEpUMEHTaNb- | BIUSIOLINE Ha BIIMSIHUC HA 00 | o .
BBISIBJISISL €€ COCTaB- | HOM paboTHI, 3a- O00BEKT IKCIIEPHU- | €KT IKCIIEPUMEH- 2T e’CTI/Ip o-
JISIIOILUE U CBSI3U Jlauu MHXEHep- MEHTAIILHOTO HC- | TANBHOTO HeCHe- |
MEX1y HUMU. HOT'O 3KCIIEpH- CIICZOBAHMUS - JOBaHUS -
MEHTa, TPo- (b1.0.01 -¥.1) (b1.0.01 -H.1)
Oyiemsbl, perae-
MBI€ B XOJI€ ITPO-
BEJICHMSI SKCIIEPH-
MEHTAJIbHBIX HC-
CJIEI0BAHMM -
(51.0.01 -3.1)
NA-2 YK-1 Ocy- UCTOYHUKHU allpU- | aHAIU3UPOBATH noucka v ananmusa | 1. OrBer Ha |l.Dkx3aMeH
LIECTBIIAET IOUCK OpHOH MH(pOpPMa- | UCTOYHUKHU allpu- | alpHOPHOM UH- IpaKTHye-
BapHUaHTOB pellle- U TIPH 3KCIICpH- | OpHOM nHdpopMa- | popMaryu npu CKHX 3aHS-
HUS [TOCTABICHHON | MEHTAJbHBIX UC- | MU TIPH [OCTa- IIOCTAHOBKE 3a/a4 | rpa~ -
npoOJIeMHOM CUTY- | CIIeIOBaHUSX B HOBKE 33124 9KC- | OKCIICPUMEHTAb- | 5 T e’CTH po-
alluy Ha OCHOBE J0- | alpOMH)KEHEPUHU- | MEPUMEHTA - HBIX HCCIIE/I0Ba-
crynubix ucrounu- | (61.0.01 -3.2) (b1.0.01 -Y.2) Huii - (b1.0.01 - BAHHC.
KOB HH(OpMauuu H.2)
N/I-3 YK-1 Ompe- | anropuT™MOB IIpO- | OOOCHOBAHHO BEI- | peaan30BLIBATH 1. OrBer Ha |l.DK3ameH
JeJIsieT B paMKax BEJICHUS MHXKeE- Oupaths HanOOIEE | ANTOPHTM OKCIIC- | paKTHYE-
BBIOPaHHOTO aliT0- | HEPHOT'O AKCIEPH- | palOHAIbHBIH PHUMEHTA HA NPAK- | crpx 3aHs-
pUTMa BOIIPOCHI MmeHTa - (1.0.01 | anroputm mpose- | THKE AJIs JOCTHU- THAX;
(3amaun), noiexa- | -3.3) JIeHUs IKCIIepu- KEHUs I0CTaB- 2. Tectupo-
1Me JAanbHenme MEHTaJIBHOTO UC- | JICHHBIX LIETH U BAHMC.
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Na-4 YK-1 Pazpa-
OaTbIBacT cTparTe-
TUIO JTOCTHXKEHUS
MIOCTaBJICHHOM
LIETU KaK [0CIeN0-
BATEJbHOCTH IIa-
TOB, IPEBUIS pe-
3yJbTAT KaXJ0ro
Y3 HUX ¥ OIICHUBAsI
UX BIHMSIHUE HA
BHEILIHEE OKpYXKe-
HHE [IAHUPYEMOU
JeSATETHPHOCTH U Ha
B3aUMOOTHOIICHUS
YYaCTHUKOB ATOM
JeSATEIbHOCTH

Crpareruto nomia-
TOBOTO JIOCTIDKE-
HUS TOCTaBJICH-
HOM uenu mpen-
BUJS PE3YIbTATHI
9KCIIEPHMEHTOB -
(b1.0.01 -3.4)

PazpabatbiBaer

CTpATeTHIO TOoIIa-
TOBOTO JIOCTHKE-
HUSL  TIOCTaBJICH-
HOW Ieiu TMpel-
BUJI PE3YIbTaThI
9KCHEPUMEHTOB -
(b1.0.01 -Y .4)

MOIIaroBoro  Jio-
CTHXCHUS o-
CTaBJICHHOW LEIH
MPEBUIS PE3yIb-
TaThl  OKCIEpH-
meHToB - (b1.0.01
-H.4)

1. OtBer Ha |l.DK3ameH
paKkThye-
CKHUX 3aHS-
THSAX;

2. Tectupo-
BaHHE.

YK-4 CriocobeH npruMeHSITh COBPEMEHHBIE KOMMYHUKATUBHBIC TEXHOJIOTUH, B TOM YHCJIE HA MHOCTPAH-
HOM(BIX) si3bIKe(axX), TS AKAAEMHUUYECKOTO U MPOPECCHOHAITBHOTO B3aUMOICHCTBHS

Kox u Haumeno-
BAaHHUC WHIUKA-
TOpa TOCTHUKCHUS
KOMIICTCHIINN

HanmenoBanue orieHo4-

®opmupyemsie 3YH HBIX CPEJICTB
=
S
3HAHUS yMEHUS HaBBIKH =
I
o

Tekymias arre-
ITpomexxyTouHas
aTTecTaIus

N/J-2 YK-4 Tlpen-
CTaBJISCT PE3Yilb-
TaThI aKaJeMHUYe-
cKoif u podheccro-
HaJIbHOU JIesITeNb-
HOCTH Ha pasind-
HBIX HAYYHBIX Me-
pOIPHUATHUSX, BKIIIO-
Yasi MeXIyHapOJI-
HEIE.

0 METOJaX UHTEep-
MpeTaluu U npe-
CTaBJICHUS TIOJTY-
YEHHBIX JKCIICPH-
MEHTAJIbHBIX JTaH-
HBIX C MCITOJB30-
BaHHUEM COBpeE-
MEHHBIX KOMMY-
HUKATHUBHBIX TEX-
HOJIOTHH -
(b1.0.01 -3.5)

TIPUMEHSTH CO-
BPEMEHHEIE KOM-
MYHUKaTHBHbBIC
TEXHOJIOTHH TIPH
WHTEPIPETAINH U
MPEACTABICHUU
TTOJTYICHHBIX B
X0JI¢ TIPOBEICHUS
SKCIIEPUMEHTAb-
HBIX HUCCIIEIOBAa-
HUHN JaHHBIX

3aIIUINATh TOJTY-
YCHHBIC DKCIICPH-
MEHTABHBIM My~
TEM JaHHBIX Ha
Hay4YHBIX KOH(pe-
PCHIIUSX C HC-
MOJIb30BaHUEM
COBpPEMEHHBIX
KOMMYHHKaTHB-
HBIX TEXHOJIOTHIA
- (1.0.01 -H.5)

1. OtBer Ha |l.DK3amMeH
npakThye-
CKHUX 3aHd-
THUSX,

2. Tectupo-
BaHUC.

OIIK-4 CriocobeH mpoBOIUTh HAYYHBIE UCCIICIOBAHMS, AHATM3UPOBATH PE3YyIbTAaThl H TOTOBUTH OT-

YCTHBIC TOKYMCHTEIL

®opmupyembie 3YH

HanmenoBanue orieHo4-
HBIX CPEICTB
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o 3
= g =
Kong 1 HaumeHo- E o Z §
BAHUE WH]INKA- = = S
3HAHUA YMEHUS HaBBIKU S 3 25
TOpa JOCTUKEHHUS a 5 29
KOMIIETCHIIUN 5 cE) g
=%
= =
UJ-1 OIIK-41Ipo- | o mporpaMmax U | COCTaBISTh MpO- | mpoBoAuTh 3kcme- | 1. OtBeTr HAa  |1.DK3ameH
BOJUT HAy4HBIE UC- | METOJIaX MPOBE- rpamMMy 3KCIIEpU- | pUMEHTaJIbHBIE npaKTHYe-
CJIEZIOBaHMS, aHA- | JCHUS SKCIIEPU- MEHTAJbHBIX UC- | MCCIIEJOBAaHUS B CKUX 3aHSs-
JU3UPYET pe3yib- | MEHTaJbHbIX HUC- | CIEIOBAaHUI U COOTBETCTBUU C THSIX:
TaThl U TOTOBUT OT- | CJIEIOBaHUH B ar- | moAOUpaTh UH- paspaboTaHHON 2T e’CTH po-
YETHBIE JOKYMEHTbI | POUH)KEHEPUH U CTpYMEHTaJbHbIE | IIPOrPaMMOi - )
. BaHUE.
HCITOJIB3yeMOM cpeacTBa s (b1.0.01 -H.6)
IpU 3TOM HH- MIPOBEAEHUS IKC-
CTPYMEHTaJbHOM | [IEPUMEHTA -
OCHAIIICHHH - (b1.0.01 -Y.6)
(51.0.01 -3.6)

ITKO-3 CniocoGeH BEIOMpPATh METOUKH MPOBEJCHHUS SKCIICPUMEHTOB U UCTIBITAHUH, aHATM3UPOBATh

UX PE3yJIbTaThbl

HaunmenoBanue orieHo4-

TaThbl

TAJIbHBIX JAaHHBIX
-(51.0.01 -3.7)

HUH ¥ 00paboTKH
MOJYYCHHBIX JIaH-
HeIX - (b1.0.01 -
Y.7)

H.7)

d)opMpreMHe 3YH HBIX CPENCTB
Konx u Haumeno- . 3
]
BaHWE UHIAKA- = = =
TOpa JOCTHIKECHUS : = a g
KOMIIETCHIIUN 3HaHUA YMCHUA HaBBbIKU ‘% c':q( % S
(D]
S5 g =
(2 3 &
[5) 2]
= =)
N-1 TIK-3 Bei0ou- | 0 MeToauKaXx mpo- | 000CHOBaHHO BbI- | mpoBeaeHus cta- | 1. OtBeT HA  |l.DKk3aMeH
paeT METOIUKH BECHUS KCIIEpU- | OMpaTh pauuo- THCTHYECKOi 00- | mpakTuue-
MPOBEJICHMS SKCIIe- | MEHTOB M CTaTH- | HaJbHYIO METO- paboTKy momy- CKUX 3aHS5I-
PHMCHTOB ¥ UCIIBI- | CTHYCCKOM 00pa- | AMKY MPOBEACHHS | YCHHBIX OKCICPH- | rpravy -
TaHW, aHaMM3u- | OOTKE MOJTy4eH- 9KCIIEPUMEHTANIb- | MEHTAJIbHBIX AAaH- ’
. 2. Tectupo-
pPYET UX pe3yllb- | HBIX 3KCIEPUMEH- | HBIX MCCIIE[OBa- weid - (b1.0.01 - S—

2. Iloka3aTe/iv, KPpUTEPUM U IIKAJIA OLCHUBAHUS HHIAMKATOPOB JOCTHKEHUS KOMIIEeTEHIIH I

NJ-1 YK-1 AnanuzupyeT NpoOIeMHYIO CUTYyalrIO KaK CUCTEMY, BBISBIISS €€ COCTABIISIFOIIUE U CBSI3H MEXIY

HUMU.
ITokazarenu Kputepun u 1mkasna olieHUBaHUs pe3yJbTaTOB 00YUYEeHHUS O JUCHUIUINHE
onenuBanusd | Hepocratounsiii | Jloctarounsiii ypo- | CpeaHuil ypoBEHb Bricokuii ypoBeHb
(3YH) YPOBEHb BEHb
b1.0.01 -3.1 | OGyuatomuiics He | OGy4aromuiics OOyuatonmiics ¢ | OOyuatommiics ¢
3HA€T  OCHOBHBIE | CJTA00 3HAET OCHOB- | HE3HAUUTEIBLHBIMU | TpeOyemMoil  cTere-
HBIO TOJIHOTHl U
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MIOHSTUSL U OIpeJe-
JICHSI, KacatoIuecst
SKCHEPUMEHTab-

HOW pabOTEHI, 3a/1a4n
WH)XEHEPHOTO  DKC-

HbIC TIOHATUSA U OIpe-
JICIIeHNs, KacaroIlu-
ecsl PKCIIEPUMEHTANb-
HOW paboThI, 3a/a4yu
WH)XKEHEPHOTO JKCIIe-

ommMOKaMH H#  OT-
JIeNbHBIMH ~ TIPOOe-
JJaMA 3HAE€T OCHOB-
HBIC ITOHATHUA U onpe-
JACJIICHUA, KaCarIiiuu-

TOYHOCTU 3HAET OcC-
HOBHBIC TIOHATHUS WU
OTIpe/ICTICHHSI, Kacaro-
muecss  AKCIEepUMEH-
TabHON pPaboThI, 3a-

TAaJIbHOT'O HCCJICO0BA-
HUA

NEPUMEHTA,  HPO- | PUMEHTA, MPOONEMBI, | ocg SKCIIEPHMEHTAlb- | AA9H  HHKECHEPHOro
OneMbl, peIIaeMble | pEHIaeMble B XOI€ | yoij paBoTEL, 3ajaum | FKCTICPHMEHTa, MpO-
B XOJIe TIPOBE/ICHUS | MPOBE/ICHUS KCTEPH- | yysxenepHoro dKclie- | OTEMBI, PellaeMbie B
BKCHepHMeHTaHI)-v MeHTaJIEHI)IX HNUCCJIC- pHMEHTA, HpO6J'IeMBI, X0/1€ NPOBEACHUS DKC-
HBIX WCCIICJIOBAHUN | JOBaHUH pemmaemMble B xoje | TEPUMEHTANLHBIX HC-
IIPOBE/ICHNUs SKCIIepH- | ClICJOBaHMM
MEHTAJIBHBIX  HCClIe-
JIOBaHUI
b1.0.01 -VY.1 | O6Gyuaromuiics He | OOygaromucs Ob6yuatommiicss ¢ | O0ygaromuiics
YMEET  BBIABIATH | CIIA00 yMEET BbISB- | HE3HAUUTEIBHBIMU | YMEET BBISIBIISATD
Hanbosee cymie- | JATh Haubonee Ccymie- | OIMOKaMU  yMeeT | Haubolee CyIeCTBEH-
CTBEHHBIC (DaKTOPHI, | CTBEHHBIE (DAKTOPHI, | BRISBIAT, HaubOoyee | HbIC (DaKTOPHI, BIHSI-
BIIMAIONIME Ha 00b- | BIAMAIOIIUNE HA OOBEKT | cymecTBeHHbIE (pak- | IOLIHME HAa OOBEKT KC-
CKT OKCIICPUMCEH- | SKCIICPUMEHTAJILHOI'O TOpBI, BIUSIONINE Ha NIEPUMEHTAJIBHOI'O HC-
TAaJIbHOI'O HCCICOO0- | UCCICOOBAHUSA 06’LCKT 9KCICPHUMCH- CJICJOBAaHUA
BaHUA TAJBHOTO HCCIIe0Ba-
HUS
b1.0.01 -H.1 | Obyuatommiics ve | OOyuarommiics OOyuatonmiics ¢ | OOyuarommiicst CBO-
BJIAJIEET HaBEI- | c1abo BJIafeeT | HEOOJIBIINMU 3a- | 0ogHO BJIAJIEET
KaMU 0OOCHOBAaHHO | HABBIKAMH 00OCHO- | TPYAHEHUSMHU BIIA- | HABBIKAMU  00OCHO-
BbIOMpATh (haKTOphI, | BAHHO BRIOMpPATh (pak- | meeT HAaBBIKAMH | BAaHHO BBIOMpaTh (hak-
OKa3bIBArOMIUe€ BJIK- | TOPbI, OKa3bIBAIOIIUEC 000OCHOBAHHO BBIOU- TOPBI, OKa3bIBAIOIHC
SHUE Ha OOBEKT DKC- | BIMAHUE Ha OOBEKT | parTh (h)aKTOPHL, OKa3bl- | BAMSAHME Ha OOBEKT
MEPUMEHTAIBHOTO | SKCIIEPUMEHTAIILHOTO | BAIONIME BJIMSHHUC HA | YKCIEPUMEHTAIHLHOTO
UCCIICIOBAHUS UCCIICIOBAHUS 00BEKT JKCIEpPUMEH- | HCCIIEI0BAHUS

NJ-2 YK-1 OcyecTBisieT MOUCK BapUAHTOB PEIICHHS NOCTaBICHHOMN MPOOIEMHON CUTyallul HAa OCHOBE JI0-

CTYITHBIX UCTOYHUKOB UHPOpMAIII

Oy 1Mpu MNOCTAHOBKEC
3a1a4 OKCIICPUMCHTA

TOYHUKH ampUOPHOM

[Tokazarenu Kpurepnu 1 mikayia olieHUBaHMsI PE3YIbTaTOB 00YUSHUS MO AUCIHUILTHHE
onenuBanusd | Hepocratounsiii | Jloctarounsii ypo- | CpeaHuil ypoBEHb Bricokuii ypoBeHb
(3YH) YPOBEHb BEHb
b1.0.01 -3.2 | OGyuaromuiics He | OOygaronuiics OO6yuatommiicss ¢ | OOyvaronuiics ¢
3HAET WCTOYHHKHU | CIA00 3HAET HCTOY- | HE3HAUUTENbHBIMU | TpeOyemMol — crere-
anpUOPHON MHQOP- | HUKK alpHOPHOH HH- | OIMMOKAMHM ¢ OT- | HBIO IIOJIHOTBI |
MalmuMu MpH 3KCre- | popMaluu py 9KCrie- JENBHBIMU ~ TPO0Oe- | TOUHOCTHU 3HAET HC-
PUMEHTAIBHBIX MC- | PUMEHTANBHBIX  UC- | jaMy 3HAET WCTOY- | TOYHHKHM — AlPHOPHOM
CIIE/OBAHUAX B ar- | CIEJ0BAHUAX B aIPO- | yyyy anpuopHOil uH- | MHGOpManmuu pu
pOUH)XEHEpUU WHXEHEPUU dopmarmu pu 3Kcre- | SKCIEPUMEHTAIBHBIX
PHUMCHTAJIBHBIX uc- | HCCICOJ0BaHUAX B ar-
CJICAOBAHUAX B arpo- POUHXCHCPUHA
WHXCHEPUU
b1.0.01 -¥.2 | O6Gyuaromuiicst He | OOyvaromuics Ob6yuatommiicss ¢ | O0yuaromuics
YMEET aHalIu3upo- | CIa00 yMEeT aHaiu- | He3HAUYUTENbHBIMU | YMEET aHATM3UPO-
BaThb HUCTOYHUKHU | 3UPOBATh HNCTOYHUKH O]_HI/I6KaMI/I YMECT BaThb HCTOYHHUKHU
anpuopHol HHQOp- | anpHOpHOH MH(OPMA- | aHAaIM3UpPOBaTh  MC- | AIPUOPHOM MH(pOpMa-

U 1IpU MMOCTAaHOBKE
3aaa4 OKCIICpUMEHTA
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Manuu 1npu mnocTa-
HOBKC 3aJa4 OKCIIC-

nHGOPMALIUH TIPU TIO-
CTaHOBKE 3aJad JKC-

HBIX HCCIEIOBaHUI

clIieTOBaHUI

Aa4 SKCIICPUMCHTAJIb-
HBIX I/ICCJ'IG,I[OBaHI/Iﬁ

PUMCHTA TNCPUMCHTA

b1.0.01 -H.2 | Obyuatommiics ve | OOyuarommiics OOyuatonmiics ¢ | OOyuaromumiics CBO-
BJIAJIEET HaBEI- | c1abo BJIafeeT | HEOOJIBIINMU 3a- | 6ogHO BJIaJIEET
KaMU TIOUCKA ¥ aHa- | HABBIKAMH TOKMCKa W | TPYJHCHUSMHU BJIa- | HABBIKAMU TIOUCKA H
nv3a aIpUOpPHOM | aHaJIM3a aNpUOPHOH | JeeT HaBBIKAMH I0- | AHAJIW3a  AlPUOPHOMN
vuHpopManu¥  npH | MHGOPMAIUK IPH O- | MCKA M aHAIM3a anpu- | MHOOpMaluy IpH I0-
IIOCTAHOBKE 3aJa4 | CTAHOBKE 3aJa4 J3KC- OpHOﬁ I/IH(i)OpMaHI/II/I CTAaHOBKEC 3aJa4d 3KC-
3KCIIEPUMEHTAIIb- NEPUMEHTAIBHBIX HC- | IPM IIOCTAHOBKE 3a- | MCPUMEHTAJIbHBIX HC-

clieIoBaHHuH

UA-3 YK-1 Onpeznensier B paMKax BEIOPaHHOTO arOpUTMa BOIPOCHI (3a7a4un), MoAjIexKaie JaabHel-
et pazpabotke. [Ipemnaraet crmocoOb! UX pelIeHHS

KaMU  PeaTn30BBI-
BaTh AJTOPUTM 3KC-
MIEpUMEHTA Ha TIPaK-
THKE IJIS JOCTIIKE-
HHSL TOCTaBJIIEHHBIX
LU U 3a1a4

HaBbIKaMH pCaan30-
BbIBATb AJITOPUTM IKC-
NEpUMCHTa Ha IIpak-
THKE IJI1 JOCTHXKCHUA
IMOCTABJICHHBIX LCIIN 1
3aaad

TPYAHEHUSIMHU BJIa-
JICET HABBIKAMU pea-
JTU30BBIBATH anro-
PUTM  DKCHEpHUMEHTa
Ha TPaKTHKE JUISA JI0-
CTIDKEHUS TTOCTABJICH-
HBIX IIeJIM ¥ 33/1a4

[Toka3arenn Kputepuu u 1mkasa olleHUBaHUS PE3YJIbTaTOB 00YUYEHHS MO AUCLUILTHHE
ouenuBanus | Henocrarounsiii | JocraTounslii ypo- | Cpeanuil ypoBeHb BrIcokuii ypoBeHb
(3YH) YpOBEHb BEHb
b1.0.01 -3.3 | OGyuatomuiics He | OGyyaromuiics OOyuatonmiics ¢ | OOyuatommiics ¢
3HACT aIrOpPUTMBI | CTA00 3HAET anro- | HE3HAYUTEIBLHBIMU | TpeOyemMoil  cTere-
IMPOBCACHUA UHXKEC- | PUTMBI OPpOBCACHUA 0]_[_[1/16KaMI/I U OT- | HBIO IIOJIHOTHI u
HEPHOTO  SKCTICPHU- | HHXKCHCPHOTO OKCIIC- | qefbHBIMA  MPOOE- | TOUHOCTH 3HACT aj-
MCHTa pHUMCHTa JJaMd 3HAeT aJro- | TOpUTMbI TIPOBEACHUS
PHUTMEI POBENECHUS HWHXXCHCPHOI'0 JKCIIC-
HH)KEHEPHOTO DJKcCHe- | pPUMEHTA
pUMCHTA
b1.0.01 -¥.3 | O6Gyuaromuiics He | OOyvaromuics Ob6yuatommiicss ¢ | O0yuaromuiics
yMeeT o6ocHo- | c1abo yMeeT o6oc- | HE3HAUUTEIBHBIMU | YMEET 000CHOBAHHO
BAHHO  BBIOMpATh | HOBAHHO  BBIOMPATH | OMIMOKAMH  yMEET | BHIOMpaTh HauOoee
HauOoyiee  paluo- | HauOoJIee PalliOHaIb- | 0OOCHOBAHHO BBIOW- | PALIMOHAIBHBIN aJIro-
HaJbHBIM QJITOPUTM | HBIM aJICOPUTM IIPOBE- path HarboJIee palo- | PUTM MIPOBE/ICHHUS
OPOBEICHHUS OKCIE- | ACHUS ~ OKCIIEPUMEH- | HaJIbHBIA  AJITOPUTM | OKCIIEPUMCHTAIBHOTO
PUMEHTAJIBHOTIO HC- | TAJIBHOI'O HMCCIIEOOBA- NPOBEIACHUS KCIICPU- HUCCICOOBaHNA, HEOO0-
clIeoBaHMs, HEOO- | HuUA, HEOOXOAUMSBI IS | MEHTAILHOIO HCCie- | XOAUMBI IS JOCTHU-
XOIUMBI IJIs1 JOCTU- | TOCTHXKEHHS IIOCTaB- | OBAHMA, HE00X0- | JKSHHUS IIOCTaBJICHHBIX
JKEHUs IIOCTaBJIEH- | JICHHBIX LEJIM U 3aJ1a4, | quMbl JUIS JOCTHXe- | LEIN U 3a7a4, HCXOIs
HBIX LEJW WU 3a/1a4, | UICXOAd W3 KPUTEPHS | HUS  TIOCTABJICHHBIX | U3 KPUTEPHUS IKOHO-
HCXOOA U3 KPUTCPUSA | SKOHOMHU MATCpH- | Oenu M 3aJa4, ucxoad | MU MAaTCpHaJIbHbIX U
O9KOHOMHH MAaTepH- | albHBIX W TPYIOBBIX | U3 KPHUTEPUS DKOHO- | TPYAOBBIX 3aTpatT
AJIBHBIX U TPYAOBBIX | 3aTpaT MHUH MaTE€pHAJIbHBIX U
3aTpar TPYIOBBIX 3aTpaT
b1.0.01 -H.4 | OGyuaromuiicst He | OOyvaromuics OO6yuatommiicss ¢ | OOyvaronuiics cBO-
BIIAJICET HaBbI- | cabo BJIQJIeeT | HEOOMbIIMMHU  3a- | OOJHO BIIAJICET

HaBbIKAMU peaan3o-
BEIBATh AJITOPUTM DKC-
MEepUMEHTa Ha IMpaK-
THKE JUIS TOCTHIKCHHMS
[IOCTABJIEHHBIX LIEIH U
3a1a4

N/I-4 YK-1 Pa3pabartbiBaeT CTpaTeTHIoO JOCTIKCHUS ITOCTABICHHOM I KaK ITOCIIeI0OBATEIFHOCTD I1aroB,
MIPEeBUS PE3YNbTAT KaXKI0TO U3 HUX U OLIEHWBAs X BIMSIHUE HAa BHEITHEE OKPYKEHHE IIAaHUPYEMOH JesiTeIb-
HOCTH Y Ha B3aUMOOTHOIICHUS YY4aCTHUKOB 3TOH JCSITEIbHOCTU
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[Tokazarenu Kputepuu u mkana olieHUBaHUs PE3YJIbTaTOB 00YUEHUS 110 AUCITUTIIMHE
ouenuBanus | Henocrarounsiii | JocraTounslii ypo- | CpeaHuil ypoBeHb BrIcokuii ypoBeHb
(3YH) YpOBEHb BEHb
b1.0.01 -3.4 | OGyuatomuiics He | OGyyaromuiics OOyuatonmiics ¢ | OOyuatomumiics ¢
3HA€T  CTpareruio | cIabo 3HAET crpaTe- | HE3HAUYUTEIBLHBIMU | TpeOyemMoi  cTere-
HOIIArOBOr0 JOCTU- | TMIO IIOIArOBOrO JO0- | OIMMOKAMH H  OT- | HBIO  IOJHOTBHI U
JKCHHA  IIOCTABJICH- | CTHOKCHMA IOCTABJICH- | nmeibHBIMU Hpo6e- TOYHOCTHU 3HaeT
HOM 1IeJIM NPEABUAS | HOW LENM TPEABUASA | jamu 3HACT cTpare- | CTPATErv0  MOLIaro-
pe3yNbTaTel OKCIE- | PE3YNbTaThl IKCNEPH- | rypo 1omaroBoro go- | BOTO JOCTHKEHHS MO-
PUMCHTOB MCHTOB CTUKEHMS [IOCTABJIEH- | CTABICHHOU 1enu
HOHU oenu npeaBuas npeaABUaA pE3yabTaThbl
PE3YIbTATBI OKCIECPU- OKCIICPUMCHTOB
MCHTOB
b1.0.01 -¥Y.4 | OGyuatomuiics He | OOyyaromuiics OOyuatommiics ¢ | OOyuaronmiics
yMeeT paspabatel- | CIa00 yMeEeT paspa- | He3HAUUTEIBHBIMUA | YMEET pa3padarhl-
BaCT CTPATCTrUro 1o- OaTbIBaeT CTpaTeruro O]_I_[I/I6KaMI/I yMeeT BAaCT CTPATCTHIO I10-
mraroBoro AO0CTHXKE- | ImomaroBoro JOCTHU- pa3pa6aTI>IBaeT CTpa- o1aroBoro JOCTHUKe-
HHUS TIOCTABJICHHOM | XCHHUS ITIOCTABJICHHOM | TETUIO IonIaroBoro | HUs nmoCTaBJICHHON
LENW OpeABUASA pe- | LeM NOpeaBUAS PE- | NOCTHXKEHUS TOCTaB- | LIEJIH MPEIBUAS pe-
3YyJbTATbl 3KCIICPpU- | 3YJIbTAThI JKCIICpu- JICHHOM e Mnpen- 3yJIbTAaTbl JKCICPU-
MCHTOB MCHTOB BHUJS PE3YJILTATHI DKC- MCHTOB
TICPUMCHTOB
b1.0.01 -H.4 | Obyuatommiics ne | OOyuarommiics OOyuatonmiics ¢ | OOyuaromumiics CBo-
BJIAJIEET HaBEI- | c1abo BJafeeT | HEOOJIBIINMU 3a- | 6ogHO BJIaJIEET
KaMH T[OLIaroBOrO | HABBIKAMHU MOLIAro- | TPYAHEHUSMH Bja- | HABBIKAMU TIOIIAro-
JOCTHXXCHUS I1I0- | BOI'0 JOCTUKCHHUA I10- | 1€CT HABBIKAMU I10- | BOTO JOCTUXXCHUS I10-
CTaBJIICHHOM  IIEJM | CTaBJICHHOM LI | aroBOoro JOCTHIKe- | CTaBICHHOU e
NPEABUISL  PE3yib- | IPEABUASA PE3YIBTATHI | HUS MMOCTaBJICHHOIT | IPEABUIS PE3YIIBTATHI
TaTbl OJKCIICPHUMCEH- | OKCIICPUMEHTOB nead INpeaBHast pe- OKCIICPUMECHTOB
TOB 3yJIbTaThbl SKCIICpU-
MCHTOB

VYK-4 CnocoGeH npuMeHTh COBpEMEHHbBIE KOMMYHHUKATUBHBIE TEXHOJIIOTHUH, B TOM YHCJIe HA HHOCTPaH-

HOM(BIX) SI3BIKE(aX), 711 aKaJIEMUYECKOT0 U MPOGECCHOHATHPHOTO B3aUMO/ICHCTBUS

3HACT O METoJax
UHTEpOpeTallud U
MPEACTABICHUS TIO-
Jy9EeHHBIX JKCITCPH-
MEHTAJIbHBIX  JaH-
HBIX C MCIIOJIB30Ba-
HUEM COBPEMEHHBIX
KOMMYHUKAaTHBHBIX
TEXHOJIOTHI

¢J1a00 3HAET O METO-
aax I/IHTepl'IpeTaLII/II/I n
Hpe,Z[CTaBJ'IeHI/IH HOJ'Iy—
YCHHBIX 3KCHepI/IMeH-
TAJIbHBIX HOAHHBIX C
HUCIIOJIB30BAHUEM CO-

BPEMEHHBIX KOMMY-
HUKATUBHBIX TEXHO-
JIOTUH

HE3HAYNTEIbHBIMA
ommOKaMH H#  OT-
JNeNbHBIMH ~ TIPOOe-

JJaMH 3HAECT O METO-
JaX WHTEPIPETAIlid U
MIPEACTABICHHS TIOJTY-
YEHHBIX JKCIEPUMEH-
TAlbHBIX JAHHBIX C
HCIOJb30BaHUEM CO-

BPEMEHHBIX  KOMMY-
HUKATUBHBIX TEXHO-
JIOTHI

[Toxazarenu Kputepuu u 1mkana olleHUBaHUs pe3yJabTaToOB 00YUYEeHUs IO AUCHUILUINHE

ouenuBanus | Henocrarounsiii | JocraTounslii ypo- | CpeaHuil ypoBeHb BeIcokuii ypoBeHBb
(3YH) YpOBEHb BEHb

b1.0.01 -3.5 | OGyuatomuiics He | OGyyaromuiics OOyuatonmiics ¢ | OOyuatomumiics ¢

TpeOyemMon  cTere-
HBIO MOJIHOTBEI U
TOYHOCTH 3HAe€T o
METOJIaX MHTEepIpeTa-
WU U TIPEICTABICHUS
MTOJTYICHHBIX ~ JKCIIe-
PUMCHTAIbHBIX JIaH-
HBEIX C UCIOJIb30Ba-
HHEM COBPEMEHHBIX
KOMMYHHUKaTHBHBIX
TEXHOJIOTHH
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b1.0.01-V.5

OOygaromumiicst He
yMeeT IIPUMCHATH
COBpPCMCHHBIC KOM-
MYHUKATHUBHBIC TEX-
HOJIOTUH TIpA HH-
TeprpeTannu u
MpeaACTaBJIICHUU I10-
JIYYCHHBIX B XO0OJ€
MMPOBCACHUA ISKCIIC-

OO0yyvarommiics
cnabo ymeeT mpume-
HATH COBpPCMCHHBIC
KOMMYHHUKAaTHUBHBIC
TCXHOJIOTMHU TpPU HH-
TCPIIPETAllU U TIPCI-
CTaBJICHUU IIOJTY4YCH-
HBIX B XOJI€ TIPOBEE-
HUA SKCIICPUMCHTAJIb-

OOyvarommiics ¢

HE3HAYUTEIbHBIMA
OIMOKaMU  yMEeT
MIPUMECHSTH COBpe-

MEHHBIC KOMMYHHKa-
TUBHBIE TEXHOJOTHH
TIPH UHTEPIIPETALNHN 1
MPEACTABICHUH TOJTY-
YEHHBIX B XO/I€ MPOBE-

OOyyarormmiics
YMEET NPUMEHSTh
COBPEMEHHBIC KOMMY-
HUKaTUBHBIE TEXHO-
JIOTUY TIPU UHTEPIIPE-
TallUy | MPEJICTaBIIe-
HUY TIOJTYICHHBIX B
X0J1e TIPOBEICHUS
AKCIIEPUMEHTAIBHBIX
HCCIIeJOBAaHNH JaH-

TEM JaHHBIX Ha
Hay4HBIX  KOH(e-
PEHIUAX C HCIIOJNb-
30BaHHEM  COBpe-
MEHHBIX KOMMYHH-
KAaTUBHBIX TEXHOJIO-
rupt

MyTeM JIaHHBIX Ha
Hay4YHBIX KOH(pepeH-
USX C UCHOJIbh30Ba-
HHUEM COBPEMEHHBIX
KOMMYHHKATHBHBIX
TEXHOJIOTUM

IKCTIEPUMEHTAIBHBIM
MyTeM JaHHBIX Ha
Hay4YHBIX KOH(epeH-
IIUAX C HCIIOJIb30Ba-
HHUEM COBPEMEHHBIX
KOMMYHHKAaTHBHBIX

TEXHOJIOTHH

PMMEHTAIBHBIX MC- | HBIX — UCCIICIOBAHUM | neHMs  JKCIIEPUMEH-
CIEIOBAHWI  IaH- | JAHHBIX TaJIbHBIX HCCIIEIOBA- | HBIX
HBIX HUI JaHHBIX

b1.0.01 -H.5 | O6yuaromuiicst He | OOyvaromuiics OO6yuatommiicss ¢ | OOyvaronuiics cBO-
BJIAJICET HaBBI- | c1a00 BIIaJIcET | HEOONBIIUMU  3a- | 0OJHO BIaceT
KaMHM  3aI0MINaTh | HaBBIKAMU 3al- | TPYAHEHUSMH BJa- | HABBIKAMHU 3a1M-
IMOJIYYCHHBIC 3KCIIC- | IIATh MOJYYCHHBIC | 1S€CT HaABBIKAMH 3a- | IIaTb IMMOJTYYCHHBIC
PUMCHTAJIBHBIM ITY- | SKCIICPUMCHTAJIbHBIM HMIIAaTh IIOJIyYCHHBIC SKCIICPUMCHTAJIbHBIM

IMyTeM JaHHBIX Ha
Hay9HBIX KOH(EpeH-
OHUSIX C UCIIOIb30Ba-
HHAEM COBPEMEHHBIX
KOMMYHUKaTHBHBIX
TEXHOJIOTHI

OIIK-4 Cnoco0OeH MpoBOANTH HAYYHbIE UCCIIEAOBAHUS, AaHAIM3UPOBAThH PE3yIbTAThl U TOTOBUTH OT-
YETHBIE JOKYMEHTBI

CIEeJIOBAaHUM U TOJI-
OupaTh MHCTPYMCH-
TalbHBIE CPEICTBA
JUTSE MIPOBEACHUS
JKCIIEPUMEHTA

cJIeJOBaHMHM U M0I0u-
paTh MHCTPYMEHTAJIb-
HBIC CpEJICTBA JUIS
MIPOBEJICHHS IKCIICPH-
MEHTAa

rpaMMy 3KCIepUMEH-
TaNbHBIX HCCIIEN0Ba-
HUHN U MoaOupaTh WH-
CTpyMEHTaJIbHBIE

CpeacTBa IJIsl TPOBE-
JICHHUSI 9KCTIEPUMEHTA

[Toxazarenu Kputepuu u 1mkasa olleHUBaHUS PE3YJIbTaTOB 00YUYEHHS MO AUCHUILTHHE
ouenuBanus | Henocrarounsiii | JocraTounslii ypo- | Cpeanuil ypoBeHb BoIcokuii ypoBeHBb
(BYH) YpOBEHb BEHb
b1.0.01 -3.6 | OGyuatomuiics He | OGyyaromuiics OOyuatonmiics ¢ | OOyuatommiics ¢
3HA€T O mporpam- | c1ado 3HAET o mpo- | HE3HAUYUTEIBLHBIMU | TpeOyemMoi  cTere-
Max M MCTOJax Mpo- | rpaMMax MU METOAAX 0H1H6KaMI/I U OT- | HBIO ITIOJIHOTHBI n
BCIICHUS  OKCIIEPU- | IPOBE/ICHUSA OKCIIEPH- | NeIbHBIMA ~ MPOOE- | TOUHOCTH 3HAET O
MeHTaJII:HLIx Hccie- MeHTaJII:HbIX ucclle- | pamp 3HAET O mpo- | IPOrpaMMax M MeTo-
JIOBAHUH B arpoMH- | JIOBAHUH B arPOMHAKE- | rpavvax M MeTomax | Jax TPOBEEHHs JKC-
JKCHEPUH 1 UCTIONb- | HEPUM M MCHONB3Ye- | npopejiennst SKCIepH- | ICPHMEHTATBHBIX HC-
3yeMOH TIpH O3TOM | MOM MNP 3TOM  MH- | \epranpHBIX  HCClie- | CIEJOBaHME B arpo-
HHCTPYMEHTAJIBHOM | CTPYMEHTAJIBLHOM JOBAHHUIl B arpOUHKe- | NHKEHEPUN H HCIIOIb-
OCHAIllCHUU OCHAIllCHUU HEPUM M HCIOJb3ye- | 3yeMOH IPH 3TOM HH-
MOH TpPH 3TOM HH- | CTPYMEHTAIbHOM
CTPYMCHTAJIbHOM OCHallCHUN
OCHAIIICHUH
b1.0.01 -¥Y.6 | O6yuaromuiics He | OOygaromuics Ob6yuatommiicss ¢ | O0ygaromuics
YMCCT COCTaBJIATH cna60 YMCCT cocTaB- | HCBHAUYUTCIIbHBIMU YMCCT COCTaBJIATH
IpOrpamMMmy 9KCIIe- | JIATh NPOTpaMMy 9KC- | OIMMOKAaMU  yMEET | MPOrpamMMy SKCIIepH-
PUMEHTANBHBIX MC- | IEPUMEHTAIBHBIX HC- | COCTABIATH npo- | MCHTAJIbHBIX HCCIIe-

JIOBaHUH U MTOI0MPATH
WHCTPYMEHTAJbHbIC
CpeICTBa ISl IPOBE-
JICHYSI SKCTIEPUMEHTA
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b1.0.01 -H.6

OOygaromumiicst He
BJIaJCET HAaBbI-
KaMU  TPOBOIUTH
JKCIEPUMEHTAIIb-
HBIE HCCIECIOBaHUS
B COOTBETCTBUU C
paszpaboTaHHOI
IporpaMMon

OO0yyvarommiics
citabo BJIaJIEET
HAaBBIKAMHM  MPOBO-
JTUTh  OKCIEpUMEH-
TaJbHBIC HCCIEI0BA-
HUSI B COOTBETCTBHH C
paspaboTaHHON TIpO-
rpaMMoit

OOyvarommiics ¢
HEOONIBIIUMH  3a-
TPYIHEHUSIMHU  BJIa-
JICeT HaBBIKAMH TIpO-
BOAUTL JOKCICPUMCH-
TaJIbHBIC HCCJICO0Ba-
HHS B COOTBETCTBUU C
pa3paboTaHHOH Mpo-
rpaMMoi

OOyuaromuiicst CBO-
00HO BJIaJIeET
HaBBIKAMM  TPOBO-
IUTh  DKCIEpUMEH-
TaJIbHBIC HCCIIEI0BA-
HUSI B COOTBETCTBUH C
pa3paboTaHHON TIPO-
rpaMMoi

ITKO-3 CriocobeH BbIOMpaTh METOUKHU MPOBEICHHSI SKCIEPUMEHTOB M UCIIBITAHUN, aHAJTHU3UPOBATh

WX pe3yJIbTaThl

KaM{ IpOBEACHHUS
CTaTHCTUYECKOM 00-
paboOTKH  TIOTyYCH-
HBIX  3KCIIEPUMECH-
TaJIbHBIX JAHHBIN

HAaBBIKAMH TIpOBe/ie-
HUS CTATUCTUYCCKOM
00paboTKN TOTY4CH-
HBIX JKCTIEpUMEH-
TaJbHBIX JTAHHBINA

TPYAHEHUSIMU  BJIa-
JIeeT HaBBIKAMU IPo-
BEJICHHS CTaTHUCTHYC-
CKO#l 00paboTKU TIO-
JYYCHHBIX  JKCIEpPH-
MCHTAJIBHBIX JTAHHBII

[Tokazarenu Kputepuu u mikana olieHUBaHUs PE3yJIbTaTOB 00YUEHHUS 110 AUCITUTIIMHE
ouenuBanus | Henocrarounsiii | JocraTounslii ypo- | Cpeanuil ypoBeHb BeIcokuii ypoBeHb
(BYH) YpOBEHb BEHb
b1.0.01 -3.7 | OGyuatomuiics He | OGy4aromuiics OoOyuatonmiics ¢ | OOyuatomumiics ¢
3HAET O METOAMKax | CJ1a00 3HAET O MeTo- | HE3HAUUTEIbHBIMU | TpeOyemMoi  cTere-
IIPOBCACHUS IKCIIC- | JHKaX IPOBENEHNS | OIIMOKAMH M OT- | HBI0O IIOJIHOTHI |
PUMCHTOB U CTAaTH- | SKCIICPUMCHTOB U CTa- JOEIbHBIMU Hpo6e- TOYHOCTU 3HaAeT o
CTMYECKOM  00pa- | THCTUYECKOH  00pa- | jamyr 3HAET 0 MeTo- | METOMHMKAX TpoBesie-
6OTKe MONYYCHHBIX | GOTKE — MONYYCHHBIX | jppax NpOBe/IeH s | HHS DKCIIEDUMEHTOB I
IKCTIEPUMEHTAIb- OKCIICPUMEHTATBHBIX | skcrepHMEHTOB H CTa- | CTATHCTHHECKOH  06-
HBIX JIaHHBIX JTAHHBIX THCTHYECKOH — o6pa- | PaGOTKe TOTydeHHBIX
0OTKe  TOJyYEHHBIX | PKCIIEPUMEHTAIbHbIX
SKCHEPUMEHTAIBHBIX | AAHHBIX
JTaHHBIX
b1.0.01 -¥.7 | OGyuatomuiics He | OOyyaromuiics OOyuatommiics ¢ | OOyuaronmiics
yMeEeT obocHO- | c1abo ymeeT o06o0c- | He3HAYUTENBHBIMA | YMEET 000CHOBAHHO
BAaHHO BHIOMPATH Pa- | HOBAHHO ~ BBIOMPATh | OMIMOKAMH  yMEET | BHIOMpATh paiuo-
[IMOHAIBHYI0 METO- | PAIHOHATBHYI0 METO- | 0GOCHOBAHHO BBIOM- | HAIBHYIO METOIUKY
JOUKY MMPOBEACHUA | TUKY IIPOBCACHUA paTh panuoOHaAJILHYIO IIPOBEACHUSA SKCIICPU-
IKCTIEPUMEHTAIIb- SKCNEPUMEHTANBHBIX | METOAMKY IIpOBefe- | MEHTAIIbHBIX HCCTIE-
HBIX MCCJIEIOBAaHUM | MCCIIENOBAaHUIH U 00- | HUs HKCIEpUMEHTANb- | JOBaHUI U 00pabOTKU
1 00paboTKM MMOJy- | paOOTKU HOJYYCHHBIX | HBIX HMCCIACIOBAHHI M | MOJYYCHHBIX JaHHBIX
YCHHBIX JaHHBIX JTaHHBIX 06pa60TKI/I MOJTyYeH-
HBIX JIaHHBIX
b1.0.01 -H.7 | O6yuaromuiicst He | OOyvaromuics OO6yuatommiicss ¢ | OOyvaronuiics cBO-
BIIaJIeeT HaBbI- | cabo BJIQJIeeT | HEOOMbIIMMHU  3a- | OOJHO BIIAJICET

HaBBIKAMH TpOBeJIe-
HUS CTaTUCTUYCCKOM
00paboOTKH TIOJTYYCH-
HBIX JKCTIEpUMEH-
TANBHBIX JTAHHBIH

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH

3HAHUI, YMEHHM i, HABBIKOB U (MJIM) ONbITA AeAITEJIbHOCTH, XapPaAKTEPU3YIO LM X

copMUpPOBaAHHOCTH KOMIIETEHIIHI B MpoIecce OCBOCHUS JUCIUIIIMHBI

TunoBble KOHTPOJBHBIC 33JAHMS U MAaTePHAIIbI, HEOOXOAMUMBIE JIJISl OIICHKU 3HAHHM, YMEHUN U

HaBBIKOB, COZiepKaTcs B yueOHO-METOIUYECKUX pa3paboTKax, MIPUBEACHHBIX HUXKE.
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1. MeTonuueckue yka3aHUs ISl CAMOCTOSITEIBHOU paboThl 1o nucturuinae " OCHOBBI TUTaHU-
poBaHMsI YKCIIepUMEHTa" [DIEKTPOHHBINA pecypc] : Ims 00yJaromuxcs O9HOM U 3a04HOU Gopme 00y-
YEHUS 110 HampaBJIeHUIO MoAroToBkH 35.04.06 - Arpounxkenepus. / coct. H Mampa6os ; FOxxHo-Ypanb-
ckuii 'AY, Uncturyt arpounxenepun .— Yensaounck: KOxHo-Ypansckuii [AY, 2018 .— 11 c. : Tabm.
— 0,2 MB .— JlocTym u3 jokanbHo# ceTr. http://nb.sursau.ru:8080/localdocs/tots/81.pdf

2. Metonuyeckue yka3aHusl 1 KOHTPOJIbHBIE 3aaHus 1o MmaTtematuke. Yacte 3. Teopus BeposT-
HOCTEW U MaTeMaTU4yecKasi CTaTUCTUKA JIJIsl CAMOCTOATEIbHOU pabOThl CTYJIEHTOB OYHOM (OpMBI 00Y-
YeHUs1, 00YJaOLIMXCs 0 HarpaBlieHUsIM «ArpourkeHepus» / coct. O.E. Axynuy, M.H. Apxumnosa. —
Yensounck: ®I'bOY BO HOxno-Ypansckuii [AY, 2017. - 57 c.
http://nb.sursau.ru:8080/localdocs/vmat/33.pdf

3. MeTonuueckne yKazaHus JIsl CaMOCTOSITENBHOU paboThl o AuciuIuinHe " CTaTuCTHYECKas
00paboTka JaHHBIX" [ DIEKTPOHHBINA pecypc] : Uit 00ydJaroMXCcsl OYHOM M 3a04HOM opme 0OyueHus
0 HampasJiieHHuto oAroToBKU 35.04.06 - Arpounxenepus. / coct. H Mammpa6os ; KOxxHo-Y panbckuit
I'AY, Uncturyr arponrkeHepun .— YenssOunck: FOxuo-Ypansckuii [AY, 2018 .— 11 c. : Tabn. —
0,2 MB .— JlocTtyn u3 nokansHoi cetr. http://nb.sursau.ru:8080/localdocs/tots/86.pdf

4. Taitnymnun, P.X. [IpoBeaeHune 3KkCriepuMEHTaIbHOTO UCCIIEA0BAaHMS U 00paboTKa ero pe-
3yJBTATOB : yueOHO-MeToauyeckoe nocodue / P.X. INaitaymmn, P.X. INaitnynoua, M.H. Bonnaes ; [To-
BOJDKCKHI1 FOCYJapCTBEHHBIN TEXHOIOTMUECKHT yHUBepcHTeT. — Momkap-Ona : IToBomkckuii Toc-
YAApPCTBEHHBIN TEXHOJIOTHYECKUH YHUBEpCUTET, 2019. — 94 c. : mi. — Pexxum goctymna: no noamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=560543 (nara obpamenus: 20.04.2020). — bu6-
quorp. B kH. — ISBN 978-5-8158-2060-9. — TekcT : 371eKTpOHHBIH.

5. MopaenupoBaHre MEXaHU3UPOBAHHBIX MPOLIECCOB B PAaCTEHUEBOJICTBE [ DJIEKTPOHHBIN pecypc]|
: METOIMYECKHUE YKa3aHUs K MpakThudeckuM 3aHsATusM / cocT. A. I1. 3eipstHoB, M. B. Ilsaraes ; IOxHo-
VYpanbckuit [AY .— Yenabunck: IOxuno-Ypansckuit ['AY, 2015 .— 58 c. — Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/emtp/16.pdf

6. [TnanupoBanue u 06paboTKa pe3yabTaToB ABYX(aKTOPHOTO aKTUBHOTO HKCIIEpUMEHTA [ DIeK-
TPOHHBINA pecypc]| : METO/. YKa3aHUs K MPaKTHUeCKUM 3aHsTHsIM / cocT.: M. B. [laraes, A. I1. 3pipsiHOB
; FOxkHO-Ypanbsckuit [AY, Uncturyt arpounxenepun .— Yenabunck: FOxuo-Ypansckuii [AY, 2016
— 22 ¢ : wr, Tabn. — C nmpun. — 04 MB . — Pexum gocryma:
http://nb.sursau.ru:8080/localdocs/emtp/65.pdf

4. MeToanyeckne MAaTepHAJILI, ONpeaeJasiionye Npoueaypbl OeHUBAHNS 3HAHUH, VMEHMHII,
HABBIKOB M (MJIM) ONBITA AeATeJIbHOCTH, XaPAKTEPU3VIOIIUX cPOPMHUPOBAHHOCTH KOMIIETEHIIUI

B nanHOM pasznene METOAMYECKHE MaTEPUAIIBL, OITPEAEIAIOIINE MPOLIEAYPHI OLICHUBAHUS 3HAHUM,
YMEHUM, HAaBBIKOB U (WJIM) OTIBITA IEATEILHOCTH, 110 TUCIHUIUIMHE «MeToIMKa SKCIIEPUMEHTAITBHBIX HC-
CJIEOBAHUI», TPUBEICHBI IPUMEHUTEIBHO K KaXKJIOMY M3 UCIIOJIb3yEMbIX BUJIOB TEKYILIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUYHON aTTECTAIIMN 00YJarOITUXCsl.

4.1. OneHoYHbIE CPEACTBA VISl NPOBEJEHHUS TEKYIIEro KOHTPOJISl yCIeBAeMOCTH

4.1.1. OTBeT Ha NPAKTHYECKOM 3aHATHH

OTBeT Ha MPAKTUYECKOM 3aHITHHU UCITOIB3YETCs IS OLIEHKH KaueCTBa OCBOCHHS 00 YJarOIIIMCS
OCHOBHOM TIpo()eCCUOHATBHOM 00pa30BaTeIHLHON MPOTPAMMEBI IO OT/IEIBHBIM BOIIPOCAM U TEMaM JIHC-
IUTUTAHEL. TeMBI U TIJIaHBI 3aHATHH 3apaHee coolmatoTcst ooydaromumces. OTBET OIIEHUBAETCS OIIEHKON
COTIUYHOY, «XOPOIIO», KyJAOBIECTBOPUTEIHHO» UIU «HEYAOBIETBOPUTEIHHO.

| No | OLeHOYHBIE CPEeNICTBA |
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http://nb.sursau.ru:8080/localdocs/tots/81.pdf

TumnoBsle KOHTPOJIBbHBIE 3aIaHUA U (MJIM) UHBIE MaTepHalibl, HEOOXOJUMbIC
JUIs OLIEHKU 3HaHMH, yMEHUH, HaBBIKOB U (WJIM) OIBITA JIESTEIbHOCTH, Xa-
pakTepu3yoImx chOPMUPOBAHHOCTH KOMIIETEHIMIA B IPOLIECCE OCBOCHUS
JUCHUILIMHBL

Ko n HaumenoBaHue
WHINKATOpa KOMIICTCH-
107051

Krnaccugukanys HayqHbIX podiieM

Hayunas npo6iema, mpooiemuast curyarus B AIIK.

Lenu 1 3a7a4u HAYYHOTO MCCIICAOBAHHUS.

[Ipobnema metona B puocopum.

CBsI3b MKy HayuyHOH Ipo0JieMoi, podaeMHol cutyanueii B AIIK

/-1 YK-1 Ananmmzu-
pyeT npoOJIeMHYIO CH-
Tyaluio KaK CUCTEMY,
BBISIBJISISI €€ COCTaBJISIO-
IME U CBS3U MEKITY
HUMH.

IIpuamaBr 06pa3oBaHmsI MPOOIEMHON CUTYAITHH.
TpeboBanus, MpebsIBIsEMBIC K HAYYHBIM TIPOOIIe-MaM.
Br16op 1 mocTaHOBKa HAYYHBIX IPOOJIEM.

PazpaboTka u perieHre HayYHBIX IPOOIIEM.

N/I-2 YK-1 OcymiecTs-
JISIeT TIOUCK BApPUAHTOB
pelIeHus TOCTaBICHHOM
MPOOJIEMHOM CUTYAITUH
Ha OCHOBE JIOCTYITHBIX
HCTOYHUKOB MH(pOpMa-
UK

COop 1 aHanM3 anpuopHON MHPOPMAIUK TIepe]] ITIAHUPOBAHUEM JKCIIC-
pUMEHTA.

TpeOGoBaHus IPEIBABISIEMBIC K allPHOPHON MH(DOpMAIIUY.

OnbIT, UCTIBITAHUE.

Buel sxcniepumenTa.

W-3 YK-1 Onpene-
JIIeT B paMKax BRIOpaH-
HOTO aJITOPUTMA BO-
MPOCHI (3a7a49u), MOJIJIe-
JKalye fajabHenmen
paspabortke. [Ipemra-
raeT CIocoObl UX perie-
HUS

Drarnbl B MPOBEICHUH WM CTPYKTYpa SKCIIEPUMEHTA, JIaTh HX XapaKTepH-
CTHKY.

OO01mue TpeboBaHuUs K IPOBEACHUIO SKCIIEPUMEHTA

CTpyKTypa nporpaMMbl UCCIICIOBaHUSI.

CymIHOCTh MTepBUYHOM 00paOOTKH TaHHBIX.

OO011ast METOIMKA SKCIIEPUMEHTATBHBIX HCCIICAOBAHUN

YacTHble METOJIKH SKCTIEPUMEHTATILHBIX UCCIICIOBAHHUI B arpOUHIKEHe-
pHH.

KadecTBeHHbIC U KOTMUYECTBEHHBIC METOAUKH UCCIICIOBAHUIM

N/1-4 YK-1 Pazpabatbi-
BaeT CTPATETHIO JOCTH-
YKEHUSI IOCTABIICHHON
[EJNTH KaK Mocye10Ba-
TEJILHOCTH IIAroB, Mpe/-
BHJIS PE3YNIBTAT KaX-
JIOTO M3 HUX U OIICHUBAs
UX BJIMAHHUEC HA BHCIIIHEC
OKpYXCHHUE TUIAaHUpYE-
MO JIeSITEILHOCTH U Ha
B3aMOOTHOIIICHUA
YYaCTHUKOB 3TOU Jes-
TEIBHOCTH

[TpuHIMIEI ¥ 3312491 IPOBEPKU 3HAYUMOCTH TIOTYYEHHOM MaTeMaTHue-
CKOM MOJIEIT M3y4aeMoTo mporiecca.

[TpuHIHITEL, UCTIONB3YyEMBIE PU HHTEPIPETAIIMN TTOTYYCHHBIX Pe3yIbTa-
TOB

OO6cyxaenune 1 anpooars MOIyYEeHHBIX PE3yIbTATOB Ha Pa3IMIHBIX
YPOBHSIX

N/-2 YK-4 Tlpencras-
JSIET Pe3yNbTaThl aKaje-
MUYECKOU U Ipodeccu-
OHAJIBHOM JCATEIbHOCTH
Ha pa3IMYHbIX HAYYHBIX
MEPOTPHUSITHSX, BKITFO-
Yast MK TyHAPOTHBIC

Ornpenenenne: HaOMIOACHNE, DKCIICPUMEHT, H3MEPEHUS.
TexHUKa UCCIeI0BaHUS.

[Ipouenypa ncciaenoBaHusl.

TpeboBanus kK HaOIIOICHHUIO.

HWror mccrnegoBanus — onrcaHue.

N/I-1 OIIK-4 ITpoBoaut
Hay4HbIC UCCIICIOBAHUS,
aHAIM3UPYET PE3yJib-
TaThI U TOTOBUT OTYET-
HBIC JIOKYMEHTEI

CTpyKTypa nporpaMMbl UCCIIEIOBAHUSI.

CyIIHOCTB MEPBUYHOM 00PabOTKYU TaHHBIX.

OcCHOBHBIE 3Talbl (HAPUMEP: MPEABAPUTEIbHbBIC YKCIIEPUMEH-THI; TTOWC-
KOBBIC 3KCIIEPUMEHTBI; BBIZICTICHHE (AKTOPOB, CYIICCTBEHHO BIHSIFOIIIUX
Ha Mpolecce).

W-1 TIK-3 Beioupaet
METOAMKHU MIPOBEICHUS
9KCIIEPIMEHTOB H HUCITBI-
TaHUH, aHATM3UPYET UX
pe3yabTaThl
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Kpurepun omnenku otBera (Tabi.) MOBOASATCS A0 CBEICHUS OOy4YaIOIIMUXCS B Hayaje 3aHATHM.
OrneHka oOBSBISETCS 00YJAIOMIEMYCsl HETIOCPEICTBEHHO MOCIIE OTBETA.

lkana Kpurtepum onieHuBaHus
- 00yJaIOIIUIICS MTOJTHO YCBOWII YUESOHBIH MaTepHal;
- IPOSIBIISICT HABBIKY aHAIN3a, 0000IIEHUS, KPUTUISCKOTO OCMBICIICHHUS U BOC-
NpUATHS WHPOPMAITUH, HABBIKK OMUCAHUS OCHOBHBIX (DM3MYECKHUX 3aKOHOB,
SIBJIEHUH U TIPOIIECCOB;
- MaTepuall U3JI0KESH TPAMOTHO, B OPEACIICHHON JIOTMUECKOM ITOCIIEI0BATEIb-
HOCTH, TOYHO HCIIONB3yETCS TEPMUHOJIOTHS;
- MOKAa3aHO YMEHHUE WILTIOCTPHPOBATH TEOPETHUECKHE MOJIOKEHUS KOHKPET-
HBIMH TIPUMEPaMHU, IPUMEHATh UX B HOBOW CUTYAaIlVH,
- MPOACMOHCTPUPOBAHO YMEHHUE PelaTh 3aaqw;
- MOTYT OBITh JOITYIIEHBI OJHA—JBE HETOYHOCTH MPU OCBEUIEHHH BTOPOCTE-
TICHHBIX BOMIPOCOB.
OTBET YIOBJIETBOPSICT B OCHOBHOM TPEOOBaHUSAM Ha OICHKY «5», HO TIPU 3TOM
Orenka 4 UMEET MECTO OJIMH M3 HEJIOCTATKOB:
(xoporto) - B YCBOCHHH y4eOHOTO MaTepuasa JOMyIIeHB HeOOIbIIue MPoOeITbl, HE HCKa-
3WBIIKE COACPIKAHNE OTBETA;
- B PCIICHUY 33134 JIOMYIICHBI HE3HAYNUTEIIbHBIC HETOYHOCTH.
- HETIOJTHO WMJTM HETIOCJIEJI0BAaTEeIbHO PACKPHITO COACPKaHUE MaTepuaa, HO T0-
Ka3aHo 0o0Ilee MOHUMaHHE BOMPOCa U MPOIEMOHCTPUPOBAHBI YMEHHS, JOCTa-
TOYHBIE JIJIS TaTbHEHUINET0 YCBOSHUS MaTeprara;
- IMEJHCh 3aTPYIHCHHS WK JOIMYIIEHBI OMTUOKY B ONPEICTICHUH TTOHITUH, HC-
MOJTb30BAHUN TEPMHIHOJIOTHUH, OTIMCAHNH (PHU3MUECKHX 3aKOHOB, SIBIICHUI U TIPO-
[IECCOB, PEIICHNH 3a/1a4, UCIIPABJICHHBIE MTOCIIE HECKOIBKUX HABOASIINX BOTIPO-
COB;
- HEMOJTHOE 3HAHUE TEOPETHYECKOTO MaTeprana; 00yJaronuiica He MOXKET MPH-
MEHHUTh TEOPHUIO B HOBOIl CUTYaITHH.
- HE PacKpPBITO OCHOBHOE COZICpKAaHKUE yUeOHOTO MaTepuaa;
- 00Hapy)XCHO HE3HAHWC WM HETMIOHUMAaHUE OOJBIICH WM Hauboliee BaKHOM
Onuenka 2 YacTH y4eOHOTO MaTepraa;
(HEeYIOBIIETBOPUTENBHO) | - TOMYIIEHBI OMIHOKH B OMPEICICHUH TIOHSTHIA, TPU UCIIOIB30BAaHUN TEPMUHO-
JIOTUH, B ONMCAHUM (DU3MUYECKUX 3aKOHOB, SIBICHUH U POIIECCOB, PEIICHUH 3a-
Jlad, KOTOpbIe HE UCTIPABJICHBI MTOCJIC HECKOIBKUX HABOMSIIIIUX BOIPOCOB.

Onenka 5
(oTnruHO)

Orenka 3
(YIOBIETBOPUTEILHO)

4.1.2. TecrupoBanue

TectupoBanme UCTIONB3YETCS IS OIEHKU Ka4ecTBa OCBOCHUS 00yJarOIIMMCs OCHOBHOM mpodec-
CHOHaJIbHOW 00pa3oBaTelbHOI MporpamMMbl O OTAEIbHBIM T€MaM WM pa3zesiaM JAUCHUIUIMHBL TecT
MIPEJICTaBISAET COOO0M KOMILIEKC CTaHapTU3UPOBAHHBIX 33aJaHH, TTO3BOJISIONINI YIIPOCTUTH MIPOLIETYPY
M3MepeHus 3HaHUN U yMeHuil oOyuaronuxcs. OOy4aromumcs BBIAAIOTCS TECTOBbIE 3a7aHus ¢ hopMy-
JUPOBKOW BOMPOCOB U MPEIOKEHUEM BBIOPATh OJIMH MPABUIBHBIA OTBET U3 HECKOJIBKUX BapUaHTOB
OTBETOB.

Ne O11eHOYHEIE CPEJICTBA Kon u HaumeHoBaHne
TunoBbie KOHTPOJIbHBIE 3a7jaHNA U (W) UHBIE MaTepHaIbl, HEOOXOIUMBIEC | MHAMKATOPa KOMIIETEH-
JUTSL OTICHKHW 3HAHUH, YMEHUM, HABBIKOB U (HJIM) OTIBITA ACITCIHHOCTH, Xa- 11504
paKkTepHU3yOIUX CPOPMUPOBAHHOCTh KOMIIETCHIIUH B TIPOIIECCE OCBOCHHUS
JUCTIMTIITHHBI

1. 1. Kakue BuaAbI NO3HABATEILHOI 1€SITEJILHOCTH UCIOJIb3YeT YeI0- /-1 YK-1 Aranuzu-
BeK? pyeT npoOIeMHYIO CH-
A) V3yueHue u ucnpITaHUES TyaluIo KaKk CUCTEMY,
b) Uzyuenue, nccnenoBanne U UCIIbITaHE™® BBISIBIISISI €€ COCTaBJISIO-
B) Uccnenoranue LIME U CBSI3H MEXKIY
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I') Uzyuenue

2. Yto o3HauaeT: ""cBOIICTBO 00bEKTOB OIHOI0 KJIACCA OTIHYATHCH
APYT OT APYra Mo OJTHOMY M TOMY :Ke NPU3HAKY Ja:Ke B OAHOPOIHBIX
COBOKYIHOCTHX'?

A) ITpon3BOAUTETHEHOCTH

b) N3menunBoCTH*

B) BapwsupoBanue

I') 3akonomepHOCTD

3. YUto o3HayaeT: "yacTh 00HEKTOB reHepaIbHOIl COBOKYITHOCTH,
BKJIIOUEHHBIX B 00cC/IeI0BaHMeE /LISl XaPAKTEPUCTUKH COBOKYITHOCTH
10 HY’KHBIM NpU3HaKam'"'?

A) OcHOBHBIE

b) Bribopka*

B) OmnpeneneHnoe MHOXECTBO

I') OnbITHBINM 00pas3ely

4. Kakue 3Tansl HAYYHOT0 NJIAHMPOBAHKSA BbIJIEJISIOTCS MPU MPOBe-
JAEHHMH NCCIe0BaHN?

A) IInanupoBanue, NpoBeACHUE SKCIEPUMEHTA, (OPMYIUPOBAHKE BHIBO-
JI0B

b) IlnanupoBaHue, 3aKiaKa SKCIEPUMEHTa, HAKOIUIEHHE NEPBUYHBIX
JaHHBIX, MATEMAaTHYECKUN aHaJIN3 C TOCJIEAYIOMNM (POpMyITHpOBaHUEM
BBIBOZIOB U MPE/IOKEHUN TIPOU3BOICTBY*

B) IIpoBenenue uccneaoBaHuii, MaTeMaTHIeCKast 00padOTKa MOTyUeH-
HBIX JTaHHBIX

I') [InanupoBaHue, HAKOTUICHUE TIEPBUYHBIX JaHHBIX, (POPMYTUPOBAHHE
BBIBOJIOB U IIPEUIOKEHUN IPOU3BOICTBY

5. Kakue MeTobl IPeIHA3HAYEHBI /151 HAKOIJIEHUS] IePBHYHBIX JaH-
HBIX 00 00bEeKTaX Hccaer0BaHus?

A) HaGmoaenue 1 AUCTIEpCUOHHBIN aHATN3

b) DkcniepuMeHT 1 BapraIllMOHHBIN aHAH3

B) Habmonenne u sxciepumenTt™

I') BapnaunoHHsIi aHaIU3 ¥ TUCIIEPCUOHHBIN aHAIN3

6. YTo HA3BIBAIOT BAPHAHTAMM ONbITA?

A) O6paboTKa pe3ymbTaTOB IKCIIEPUMEHTA

Bb) Onpenenennas pa3HOBUIHOCTH UCCIEyEMOTO (PaKTOpa, OT KOTOPOTO
HA/ICIOTCS TTONYYaTh JIyYllIne pe3yabTaThl *

B) IloBTOpEHMS B OIIBITE

I') Pa3HOBHAHOCTH OTIBITOB

7. YT0 Takoe cxemMa IKCIepUMeHTa?

A) Pa3menienne BapuaHTOB 1 MOBTOPEHHI HA OTIBITHOM 00pasiie

b) IlepeueHb ONBITHBIX ¥ KOHTPOJIBHBIX BAPUAHTOB, BKJIFOYAEMBIX B 9KC-
MEPUMEHT JJIsl POBEPKU TUIOTE3I™

B) UepTtek, Ha KOTOPOM pa3MelleHbl TPaHULIbl IKCIIEPUMEHTA

I') Ilepeuenp METOAOB UCCIIENOBAHUS, KOTOPBIE IUIAHUPYETCS IPOBOANUTH
B DKCIIEPUMEHTE

8. Kakasi npoa0/KMTe IbHOCTH BO BpeMEHH KPATKOBPEMEHHBIX OMbI-
TOB?

A) 1-3 roma

B) 4-10 ner*

B) 11-50 net

I') 6onee 50 net

9. Kakasi npoo0/KMTEJILHOCTH BO BpeMEHH MHOT0JICTHUX ONBITOB?
A) 1-3roma

b) 4-10 net

B) 11-50 net*

I') 6onee 50 net

10. B kakux onbITax u3y4aercst BIusiHHEe HECKOJIbKUX (aKTOpoOB?

HHUMH.
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A) MHoronetHux

b) MuorodakTopHbIX*
B) OnmHodakTopHbIX
I') MHOTOCEKTOPHBIX

1. Eciin Ha onbITax Ha0/I101aeTcsl CHJIbLHOE BAPLUPOBAHUE YCI0BMId,
TO B 3TOM cJIy4yae Hago...?

A) YBenu4uTh TOBTOPHOCTH OIBITA*

b) YBenuuuTh KONUYECTBO SKCHEPUMEHTOB

B) YBenmnuuTh 4ncio BApuaHTOB B CXEME IKCTICPUMEHTA

I') YMEHBIIUTE KOMHYECTBO KCIIEPUMEHTOB

2. Yto o3Ha4aeT: ""HayYHOE NPeaIoJI0KeHHe, NCTUHHOE 3HAYECHHE KO-
TOPOTO SIBJIsIETCHA HeonmpeaeJeHHbIM " ?

A) YMo3akitodeHne

b) Cyxnenue

B) Hdenyxmus

I') T'unoresa*

3. Yrto o3Ha4aeT: "'mesIeHaNPaBJCHHOE COCPeA0TOYeHe BHUMAHNS
uccie10BaTe sl HA ABJIEHUX IKCIIEPUMEHTA WJIM NPUPOABI, HX KOJIH-
YyecTBeHHAsl M KauyecTBeHHas1 peructpauus' ?

A) DKcriepuMeHT

b) Habmrogenue*

B) Cratuctuueckuii ananus

I') OnpiT

4. Yto o3HayaeT "'BOCIPOU3BOAUMOCTD Pe3y/IbTAaTOB ONbITa'"?

A) IIpu noBTOpE ONBITA B MIAESHTUYHBIX YCIOBHUSIX U PU aHATIOTUYHBIX
METOAMKAX JIOJDKHBI TIOYYUTh aHAJIOTHYHBIE PE3yIbTaThI™

B) Pe3ynbraTsl OnbiTa JOKHBI OBITH TAKMMU K€ U B IPYTHX YCIIOBUSAX
B) B cnenyromem rogy uccieqoBaHUN Pe3yJIbTaThl ONbITA JOJKHEI M0-
BTOPHUTHCS

I') Yto nake mpu M3MEHEHUH YCIOBHM OMBITA U METOJUK UCCIEAOBAHUS
Pe3yabTaThl OIbITa JOJDKHBI TIOATBEPIUTHCS

5. Ecain ypoBeHb 3HAYUMOCTH 5%-Hblii, YeMy Oy/JeT paBeH YPOBEHb
BEpPOSAITHOCTH?

A) 90 %

B) 95 %*

B) 99 %

') 100 %

6. Kak pacum¢possiBaetcs HCP

A) HanbGonpimmii cymecTBeHHBIN pe3yabTaT

B) Head Certain Point

B) Hanbomnpmas cpeansist pa3Huia

I') Hammenpmas cymecTBeHHasi pa3HOCTH ™

7. Kakast pa3HOBHAHOCTH OINIMOOK NPHBOANT K 3aBbIIICHUIO WJIH 3a-
HUZKEHUIO Pe3y/1bTaTOB HCCJIe0BAHMUI N0/ AeiicTBHEeM olpe/eJIeH-
HBIX (pakTOpOB ?

A) Cucremarnueckue*

B) I'pyOsie

B) Cnyuaitasre

I') OnnonanpasneHHbIe

8. Kak Ha3pIBaloTCsl 0LIMOKHU, BO3HUKAKOIIHE NIPU NPOCYETAX B MPO-
necce padoTni?

A) Cucrematndueckue

b) Cnyuaitasie

B) I'pyOnIe™

I') OmHoHanpaBiIeHHBIE

9. C kaKoii HeJIbI0 3aKJIAILIBAIOTCS TOBTOPEHUsI IKCIIepUMeHTa?
A) Jlyis yBEeTMYCHUS YUCIIA OIBITOB

NJI-2 YK-1 OcymecTs-
JSIET TIOUCK BAPHAHTOB
pEIICHUS TTOCTaBICHHOM
MPOOJIEMHOM CUTYaITUH
Ha OCHOBE JIOCTYITHBIX
HMCTOYHHUKOB HH(pOpMa-
UH
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B) lns yBenmueHus NOBTOPHOCTH IKCIIEPUMEHTA

B) s yueTa BIMSIHUS YCIOBHH B OITBITE

I') 151 yMeHbIIeHHsI MOTPEIIHOCTH dKCIIepUMenTa™®

10. Ipu paH10MU3MPOBAHHOM pa3MelleHUH BAPHAHTHI B ONbITE pa3-
MeranTces?

A) Tociie1oBaTeIEHO

b) cnyyaiino*

B) oauH BapuaHT KOHTPOJIS YepeayeTCs C OAHUM ONBITHBIM BapUaHTOM
I') onvH BapraHT KOHTPOJISI YePEayeTcs C IBYMS OTIBITHBIM BapHaHTOM

11. Kakoii n3 BApUAHTOB 0TBETA OTHOCUTCS K CHCTEMATHYECKOMY
pa3MeLleHHI0O BADHAHTOB B onbITe?

A)12345*

B)12131415

B)123145

35124

2. Kakoe pa3melieHue BADUAHTOB B ONbITE OTHOCUTCH K JJaKTHIb-
MeTony?

A)12345

b)12131415

B)123145*%

35124

3. Yem oTiIMyaeTcs MeTO/I MOJTHOW PEHAOMHU3ALMH OT METO/Ia PeHA0-
MH3MPOBAHHBIX OBTOPEHMIT?

A) B mMeToze noaHo# paHIOMHU3aMN HE CO3JAI0TCS IOBTOPEHUS *

b) B meTozne nmonHoit pannomMusanyu 60JbIle BApHaHTOB

B) B meToae nmomHOM paHIOMU3ALMK MEHBLIE OIPEIIHOCTD OMbITA

I') B MeToze monHO# paHIOMHU3aIK BAPUAHTEI BHYTPH TOBTOPEHUH pa3-
MEIIAI0TCS M0 XKPeOuto (CIydaifHo)

4. B kakoM MeToe pa3MellleHNs] BADMAHTOB MOBTOPEHUS 3aKJIA/IbI-
BAaKOTCH B 2-X HANPAaBJIEHUSAX — TOPU3OHTAJIbHO U BEPTHKAJIBbHO?
A) MeTon OJTHOM paHIOMHU3AIIAN

B) Meton pannoMU3UpOBaHHBIX TOBTOPEHUN

B) SIM0 - u JIakTHIIB-METOBI

I') JlatnHCKUMi KBagpaT ¥ JTATHHCKHUNA TPSIMOYTOINBHUK™®

5. B kakoMm MeTo/le pa3MellleHUsI BADHAHTOB YHCJI0 BADUAHTOB
HOJI’KHO PABHATBHCS YHCJIY MOBTOPHOCTEN?

A) MeTtoa MOITHOH paHIOMUA3AIAN

B) Meton pannoMU3UpOBaHHBIX TOBTOPEHUN

B) JlaTunckuit kBagpat*

I') JlatnHCKMH TPAMOYTOIBHAK

6. KakuM cumMB0J10M 0003Ha4YaeTcs qucnepeus?

A)s

B) g2 *

BV

INn

% 100
=22

7. Kakoii noka3arte/jib HaXoAuTcs 0 popmy.ie: ¥
A) CranaapTHOE OTKIIOHEHHE

b) Kosdduument Bapuanun™

B) Jlomyctumast oTHOCHTENBbHAS OITHOKA

I') O6beM BBIOOPKH

P!
HCP=q - |-

8. Kakoii nmoka3artesib HaxoauTces 1o gopmyie: ro?
A) Head Certain Point

b) Hanbonpmmii CymecTBeHHBIH pe3yabTaT

N-3 YK-1 Ompene-
JISIeT B paMKax BBIOpaH-
HOTO aJropuTMa BO-
npockl (3a71a4n), moaje-
JKalye JaabHeUIen
paspabotke. [Ipema-
raet CrocoObI UX perie-
HUS
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B) Hanmenbmas cyniecTBeHHas pa3HOCTh*
I') Haubonpmas cpeansis pa3HuIa
9. Ilo xakoii (popMyJie HAXOAUTCSH CTAHAAPTHOE OTKJIOHEeHHe?

X
A 5=
) -1
b) s=AX—x"
B) 5= 52 *
I s =4/x°

1. YTo Takoe NOBePXHOCTHb OTKJIMKA?

A). I'padmdeckas HHTEPIPETAIIUS PETPECCHOHHON MOICTTH™;

B). I'paduk, orpaskaromuii cteneHs BIUSHAA (GAKTOPOB Ha KPUTEPUH ON-
TUMH3ALINY;

B). I'paduaeckast nHTEpIIpETALINS 3aBUCUMOCTH KPUTEPHSI ONTHMU3AINN
OT KOHTPOJIUPYEMBIX (PAKTOPOB.

2. /I 4ero Npou3BOAUTCS PACKOAUPOBKA YPAaBHEHHUS perpeccun?
A). [Ins ncrons30BaHus B MHKEHEPHBIX pacueTax™;

b). ;1 mpoBepKU MOIETN HA aIeKBaTHOCTB;

B). nng uckinoYeHUs CTaTUCTUYECKH HE3HAUUMBIX KO3 PUILIMEeHTOB.

3. C kaKkoii HeJIbI0 NPOU3BOAUTHLCS NMPOBEPKA CTATHCTHYECKOI 3HA-
YHMOCTH K03()(PUIIMEHTOB YpaBHeHUsI perpeccuu?

A) U1 NICKITIOYEHHUS CTATUCTUUECKH HE3HAUUMBIX K03(puiimeHros™;

B) nns noGasnenus k03 PpUMeHTOB B ypaBHEHNE,

B) ¢ nenbio npuBeneHust ypaBHEHUS pErPecCUr K KAHOHUYECKOMY BUITY.
4.. Ha kaKuX YPOBHSAX BapbUpyI0Tcs GaKTOPbI MPH peaan3aluu nia-
HOB NOJIHBIX (PAKTOPHBIX IKCIIEPHMEHTOB?

A) HIDKHUH ¥ BEpXHUR™;

B) HwkHUN 1 OCHOBHOI;

B) HmxHUH, OCHOBHO# 1 BepXHUI

5. KakoBo 00s13aTe/IbHOE yCJI0BHE IS Peaju3aiiu MJIaHOB IPOOHBIX
(paKTOPHBIX IKCIEPUMEHTOB?

A) He3HAYUMOCTH KO3 PUITMEHTOB NpU PaKTOpax MapHOTO B3aUMOeH-
CTBUS™;

B) 3naunmocTts ko3 duimenToB npu GaxTopax HakToOpoB MaApHOTO B3aK-
MOJICHCTBUS,

B) BapprpoBaHue yrpaBisieMbiX paKTOPOB HA TPEX YPOBHSX

6. Kakue TuIIBI (PAKTOPOB BbIIEISIOTCS B TEOPHH NJIAHHPOBAHUSA
JKCIepuMeHTa?

A) ynpasisieMble, KOHTPOJIMPYEMbIe, HEYIPaBIIEMble 1 HEKOHTPOJIUPYe-
MBbIE™;

B) ynpasisiemMbie, KOHTpOJIHPYEMBIE;

B) ynpasnsieMbie, KOHTpOJIHpYEMbIE, MATO3HAUYUMEIE

7. Ha3oBUTe OCHOBHYIO LieJIb Peaau3alui OPTOrOHAJbHBIX LeH-
TPAJbHBIX KOMIIO3UIIMOHHBIX IUIAHOB?

A) IOBBICUTH TOYHOCTh MOJIEIIH™;

B) ycnoxxHuTh MO/IETH;

B) ucnons30Bate MOAEIb B MHKCHEPHBIX LIETISIX

8. HazoBuTe OCHOBHYIO LieJIb Peaju3alui OPTOrOHAJbHBIX 1eH-
TPAJbHBIX KOMIIO3UIIMOHHBIX IUIAHOB?

A) TIOBBICHTH TOYHOCTH MOJICTTH ™

B) ycnoxxHuTh MOJENB;

B) ucnonp30BaTh MOAETb B MHKCHEPHBIX LIEIISIX

-4 YK-1 Pa3zpabatsl-
Ba€T CTPATETUI0 JOCTH-
JKCHUS IIOCTaBJICHHOM
LICJIM KaK IIOCIIe0Ba-
TEJIbHOCTH I111aroB, MPe-
BUJIS pe3YJIbTAT Kax-
JIOr0 U3 HUX U OLICHUBAS
HX BJIMSHHE HA BHEIIHEE
OKpY>KEHUE TIJIaHUpYe-
MOM ACATEIHLHOCTH M Ha
B3aMMOOTHOIICHUS
YYaCTHUKOB ATOU ziesi-
TCILHOCTH
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9. Kak M0:KHO MOBBICUTHh TOYHOCTh PerpecCHOHHOI Momean?

A) YMEHBIIINTDH TUATIA30H BAPHUPOBAHHS,

B) yBenmuuuth quiama3oH BapbUPOBAHUS;

B) npoBecTu 3kcriepuMeHT B Ipyroi 001acTu (aKkTOPHOTO MIPOCTPAHCTBA.
10. Ecaiu Moeb onuchbiBaeTcsi MOJIMHOMOM NEPBOii CTENEeHH, TO Ka-
KHMM 00pa3oM OyJeT BbIrJsA/1eTh NOBEPXHOCTh OTKJIUKA?

A) B BUJIE TUIOCKOCTH™;

B) B BUzIE cemtoo0pa3HOil MOBEPXHOCTH;

B) B Buie MOBEPXHOCTH UMEIONTHH SIPKO BHIPAKCHHBIN ONITUMYM

1. ITo xakoii (popMyJie HAXOASIT MOTPENTHOCTH BHLIOOPOUHOIi cpexHeii?

5
A T
_ 5
> Rt
—_— I/’—
Y T
J— p’
D T n—1

2. Kakasi OyaeT cTeneHb M3MEHYUBOCTU Npu3HakoB npu V =12 %
A) Cnabas

B) CunpHas

B) Cpenusas™

I') Ouens cunbHAs

3. Kakas Oyaer cTeneHb M3MEHYHBOCTH NPHU3HAKOB npu V =35 %

A) Cnabas
b) Cunpnas™
B) Cpennsas
I') Ouens cunbHas
Fo5
4. ITo 370ii popmy.e 53 paccuyuTHIBAOT?

A) Pacnipenenenne CtproieHTa

b) 3akon HopmaibHOTrO pacnpenenenus ['aycca

B) Pacnipenenenne @umepa*

I') Pacnpenenenue [Iupcona

5. Kakast nposiBisiercst popMa KOppeIsiiuy, KOTAa NPy yBeTu4eHUH
OHUX NPHU3HAKOB COOTBETCTBEHHO YBeIUYMBAIOTCS Apyrue npu-
3HaKu?

A) KpuBonuneitHas

B) [Ipsimonuneiinas™

B) KauectBennas

I') KonnyectBennas

6. Koraa uccienyercsi CBA3b MKy ABYMsl IPU3HAKAMM, TO 3TO KOP-
peasiums?

A) Ipocras *

b) MHoXecTBeHHAs

B) Cpennss

I') IIpomexxyTouHas

7. CTenieHb M 0COOEHHOCTH U3MEHEHHs OJJHOT0 U3 Mpu3HakoB (X) Ha
eqununy apyroro (Y) —aro...

A) xoppensus

b) Bapuanus

NJ1-2 YK-4 Tlpencras-
JIIET PE3yJIbTAThI aKaJe-
MHUYECKOU U mpodeccu-
OHaJILHOM JesTEeIbHO-
CTH Ha Pa3JINIHBIX
HayYHBIX MEPOIIPUS-
THUAX, BKITIOYAsT MEXTY-
HapOJIHEIC
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B) nucnepcus
I') perpeccus™

8. Kak Ha3bIBaeTcs nmpoleaypa BLIOOPaA YKMCiIa U yCJIOBHIA TpoBee-
HUS1 ONIBITOB, HEOOXOJUMBIX U IOCTATOYHBIX /IJIsl pellIeHUsI OCTAB-
JICHHOM 3aa4H ¢ Tpe0yeMoii TOUHOCTbIO?

A) MeTonuKa,

B) meTononorus,

B) nmnanupoBanue skcriepumMeHTa* ,

I') mporpamma.

9. Kak Ha3pIBaeTcsl YHCTO IKCIIEPUMEHTAIBHAS MPOLEAYPa, NPOBO-
AUMAs C eJIbI0 BHISIBJIEHHS U3 AlIPHOPHOI0 MHOKeCTBa (PAKTOPOB
TeX, KOTOpble 0KA3bIBAIOT HAHDOJIbIIIee BJMsIHIE HA BHIXOHOI mapa-
MeTp 00beKTa uccae0BaHui?
A) MeTO[ anpHOPHOTO PAaHKUPOBAHNUS,

B) oTcenBaroniuii mociea0BaTeIbHbIA SKCICPUMEHT™ ,

B) meton ciywaitnaro 6ananca,

I') MeTo1 3BOTIOLIMOHHOTO JIAHUPOBAHHUA.

10) Yro Takoe cBepXHACHIIIEHHbIE IKCIIEPUMEHTAJIbHbIE IIaHbl?
A) KOT/Ia YUCJIO OMBITOB PAaBHO YHCIY (DaKTOPOB,

B) xorna unciio.onsIToB MeHbIe yucia (GakTopoB * |

B) xorna uncio oneiToB Oonklie yucia GakTopos,

I') aucino creneHeit cBOOO B! TTONOKUTEIBHO.

11. B yem cOCTOMT HA3HAYEHHE PAHJOMU3AINHU NlepeMelINBaHUA BCeX
ONBITOB 110 3AKOHY CJIy4YaiiHbIX yucea?

A) nony4yeHre He3aBUCUMON OLIEHKH BBIX0/1a,

b) BO3MOKHOCTBH BOCTIPOM3BOIUMOCTH SKCTIEPUMEHTA,

B) nepeBop cuctemMaTnyeckor B CIrydaiHy0*

I') cmemenune gucnepcuu BhIXOA.

1) Uto Takoe MaTpHLa NNIAHUPOBAHUS IKCIIEPUMeEHTa?

A) Tabnuna, obecreuynBaromas paHIOMHU3ALHI0 SKCIIEPUMEHTATBHBIX HC-
cIIeJOBaHMH,

b) Tabnmira, 3amarommas oo1ee 9rciIo SKCIEPUMEHTOB,

B) Tabnuna, 3agaronias nocuea0BaTeTbHOCTh IPOBEACHUS OTIEIBHBIX
9KCIIEPUMEHTOB,

I') Tabnuua, BKIOYAOLas ycJIOBUS POBEJCHUS OTAEIbHBIX IKCIIEPH-
MEHTOB * |

2.Yto Takoe COBMECTUMOCTb (PAKTOPOB IPH MHOTO(PAKTOPHOM IKC-
nepuMeHTe?

A) QyHKIIMOHATBHAS 3aBUCUMOCTE (DAKTOPOB OT BEJIWYMH JIPYTUX (hakTo-
poOB,

b) nanuuue nuHeHOM KOppesiuu Mexny (hakropamy,

B) ocymiectBUMOCTh 1 6€30MaCHOCTD MPU B3aUMOJICHCTBUH (aKTOpoB * ,
I') 3HaunTenbHBIC KonebaHIsl HaKTOPOB, HOCSIIUX CIyJalHBIA XapaKTep.
3. Uro Takoe uHTepBaJ BapbUpoBaHus pakTopos?

A) naTepsai ot 0 10 HaUMEHbIIIETo 3Ha4eHus (akropa,

B) nomypazHocTs HanOOJIBIIET0 U HANMEHBIIIETO 3HAYCHUS PakTopa *,
B) untepsan ot 0 1o HanbobIIEro 3Ha4eHUs (haKkTopa,

I') pazHOCTH HaMOOJIBIIETO M HAMMEHBINETO 3HAUEHUsI (haKkTopa.

4.Yto Takoe MOJHBII (PAKTOPHBINA IKCTIEPUMEHT?

A) 3KCIIEpUMEHT, UMEIOIINI 1Ba YPOBHS BapbUpOBaHUs (PaKTOPOB,

B) sxcniepuMenT, IMEIOIKI TpH yPOBHS BapbUPOBAHUS (PAKTOPOB

B) skcniepuMeHT, Korzia BEIIOJIHAIOTCS BCE BO3MOXHBIE COYETaHUs YPOB-
Hel

(hakTopoB * ,

I') sxcniepuMeHT, B MOZIENIH KOTOPOI'O UMEIOTCS CMEIIaHHbIE B3aUMOICHi-
CTBHS.

NJI-1 OIIK-4 [TpoBogut
Hay4YHBIC UCCIICA0Ba-
HUS, aHATTU3UPYET pe-

3yJILTAThl U TOTOBUT OT-

YETHBIC IOKYMEHTBI
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5.Cko0JbK0 cepuii NapajuIeJIbHBIX IKCIIEPUMEHTOB BKJIKOYaeT ABYyX-
YPOBHEBBIH MOJTHO(PAKTOPHBII IKCTIEPUMEHT NPU Tpex ¢akTopax?
A)12,B5)8*,B)9,T) 16.

6.Kaxoii kpuTepuii MCIOJIb3yeTCsl VI OLEHKH aJJeKBATHOCTH perpec-
CHOHHOI Moaeu?

A) IMupcona,b) Creronenrta,B) ®umep* a ,I") Koxpena.

7.YT0 nociay:kuio MaTeMaTH4eCKOH 0CHOBOI pa3padoTku APOOHOr0
(akTOpHOrO 3KCNIEpHMeHTA?

A) Hanmure U30BITAYHON HHPOPMAIINH IS TOCTPOEHHS THHEHHOI MO-
JEIIH,

b) ne 3HaunMoCcTh KO PULIMEHTOB MTPHU CMELIAHHBIX B3aUMOJEHCTBUSIX,
B) cokparmenne komndecTBa OMBITOB , *

I') yBenuueHnne ckopocTy pocTa Yrciia OMBITOB TI0 CPAaBHEHUIO C POCTOM
KOJINYECTBA UCCIIEAYEMBIX (PaKTOPOB.

8.CkoJbK0 cepuii napajiebHBIX ONBITOB BKJI0OYaeT APOOHBIN ABYX-
YPOBHeBbIi (aKTOPHBII IKCIIEPUMEHT B BH/Ae MOJIYPEIJIMKH TpeX
(paxTopoB?

A)4* Bb)6,B)8,1)9.

9.B muane JI®D 2XP p - at0:

A) nokazatend ApoOHOCTH TaHa [IOD* |

B) xonnyecTBO BO3MOMXHBIX FEHEPUPYIOLINX OTHOLIEHUH,

B).uucio npoBeeHHbBIX NapauIeNbHBIX OIBITOB,

I') koaunmenHT, Moka3pIBaIOMINiA, BO CKOJIBKO Pa3 YMEHBIIUTCS KOJIHNYe-
CTBO

9KCIIEPUMEHTOB 110 cpaBHEeHHIO ¢ [1DD 2k.

10.Cko0J1bK0 MOKHO MOJYYUTDH PA3IUYHBIX F'eHEePUPYIOLIHUX COOTHO-
mennii aas JdD 2417

A)4* Bb)3,B)2,) 1.

1.Kakoii kpuTepuii CJIYKUT JJIs1 OLEHKU CTATHCTHYECKOI 0HOPOIHO-
CTH JUCTIEPCHH BbIX0Ha?

A) xputepuii Kommoroposa,

b) xpurepuit Koxpena *,

B) xputepnii [Iupcona,

I') xpurepuii CrpionenTa.

2.Yncjo onbiToB B iane JI®D 25! menbmie, yem B miane IdD 2°:
A) B 1Ba paza *,

B) B ueTkIpe paza,

B) Ha BoceMb OTIBITOB,

I') Ha geTwIpe OmEbITA.

3.Kak Ha3bIBaeTCsl BeJMUYHHA, IOKA3BIBAKOIIAS ¢ KAKUM U3 dPdex-
TOB CMeIIaH OCHOBHOM 3¢ dekT pakTopa npu JPI?

A) neneBoi QyHKIUEH,

b) penntukoit,

B) renepupyroiiee cooTHOLmEHNE *,

I') onpepenstommii KOHTpPACT.

4.Yucno onbiTos B mwiane 1P 2% pasno:

A)8,b) 16,B)32 *,T') 64.

5.4ucs0 onbiToB B miane @D 252 menbme, yem B muiiane IdI 2° :
A) B 1Ba pa3za,

B) B uetnIpe paza *,

B) Ha BOoCceMB OMBITOB,

I') Ha tIecTHAATH OTBITOB.

6.Uncs10 onbiToB B maane AP 252 pasno:

A)8,Bb) 16 *,B) 32, T') 64.

7.4ucio onbiToB B mwiane AP 25! pasno:

A)8,b) 16 * B) 32, T) 64.

W-1 IIK-3 Brioupaet
METOJMKHU POBEICHUS
9KCIIEPUMEHTOB U UC-
MBITAHUM, aHATU3UPYET
UX pe3yJIbTaThl

38




8.Uncs10 onbiToB B miane P 2°2 pasHo:

A) 8*,b) 16,B) 32, ') 64.

9.Uto onenuBaeTcst npu noMouy kpurepust Koxpena?

A) 3Ha4MMOCTb K03 (HUIIHEHTOB YpacHEHHS PErPECCHH,

b) cratnctudeckas OMHOPOAHOCTD TUCTICPCHH BBIXOJIA , *

B) amexBaTHOCTH perpecCHOHHON MOJIETH,

I') 3HauUMOCTb (hakTOpa MpU NPOBEJCHNUN TUCTIEPCHOHHOTO aHAJIH3a.
10.YT10 ouenuBaercsi npu nomomu kpurepust Creronenra?

A) 3Ha9MMOCTH KO (UITMEHTOB YPaCHEHHUS perpeccun *,

B) cratuctuueckas oAHOPOJHOCTD AUCIIEPCUH BBIXO/a;

B) anexBaTHOCTH perpecCHOHHON MOJENH,

I') 3rauuMocCTb (hakTopa MpU MPOBEJCHUN TUCTIEPCHOHHOTO aHaJI3a.
11.Yto0 ontennBaeTcs npu noMouy kpurepusi ®umepa?

A) 3Ha4MMOCTb K03 (HUIIHEHTOB YpacHEHHS PErPECCHH,

B) cratucrudeckast 0 JHOPOJHOCTD AUCIIEPCHH BBIXOIA,

B) agekBaTHOCTB perpecCHOHHON Moaenu™ ,

I') 3HAUUMOCTH (hakTOpa MpU NPOBEJCHUHN TUCIIEPCHOHHOTO aHAJIH3a.

I[To pe3ysibpTaTaM Tecta 00YJArOIIEMYCs BRICTABIIACTCS OIICHKA OTIMYHOY, «XOPOII0», «yIOBIIC-
TBOpI/ITeJ'IBHO» Nnin ((Hey,Z[OBJIeTBOpI/ITe.HBHO».

Kpurepuu onennBanus orBeTa (Tabi1.) TOBOJATCS 10 CBECHUS 00yUYaIOIMMUXCs 10 Hayana TECTH-
poBanus. Pe3ynbpTar TecTUpOBaHus OOBSBISETCS 00YJAOMIEMYCsl HETIOCPEICTBEHHO MOCIIE €ro CIauu.

Mhkaaa (% mpasmaa orneton
Orenka 5 (OTJIMYHO) 80-100
Orenka 4 (Xoporro) 70-79
Onenka 3 (YIOBICTBOPUTEIBHO) 50-69
Onenka 2 (HeyIOBJIETBOPUTEIHHO) MmeHee 50

4.1.3. KonTpoJabHasi pabora

KontponbHast paboTa MCHOIB3yeTCs ISl OLCHKH KauecTBa OCBOEHUS o0ywaromemcst oopa3oBa-
TEJIBHOM IPOrpaMMBI 110 OTIEIbHBIM TEMAM AUCHUIUINHBL. [IpH BBIOIHEHUN KOHTPOJILHON pabOThI aB-
TOP PacKpbIBAET CYTh UCCIIEIYEMOT0 BOIIPOCA, IPUBOAUT pa3IMuHbIC TOUKH 3PECHUS, a TAK)KE COOCTBEH-
HOE IOHMMaHMe POOJIeMbl, TOKa3bIBA€T YMEHMS pelaTh 3aauu.

JUist BBITIOJTHEHUSI KOHTPOJIbHOW paboThl 00ydaroUHiics, MPexae BCero, TOKEH IITyOOKO U3y-
YUTh PEKOMEHJOBAHHYIO JINTEPATYPy U APYr'YyI0 MHPOPMALUIO U3 Nepuoaudeckoil neyatu. OnHum u3
OCHOBHBIX TPeOOBaHU, IPEAbABIAEMBIX K KA4eCTBY pabOTHI, SBISETCA CAMOCTOSATEIIEHOCTD €€ BBITOJ-
HeHust. Henb3st BKiItoyaTs B paboTy JOCIOBHO NEPENUCAHHBIN TEKCT U3 OIyOJUKOBAaHHBIX MaTepPHAJIOB,
3a UCKJIIOUEHHEM HeOOJIBIINX M0 00beMy IUTAT (C yKa3aHUEM MX HMCTOUYHUKOB). CaMOCTOATENBHOCTD
IPOSIBIISIETCS. U B YMEHUU aHAIM3UPOBATH MCIIOJIB3yEMbI MaTepHal, 00001IaTh ero U JeaTb COOCTBEH-
HBIN BBIBOJIBL. /1151 3TOTO HCTIONB3yeTcst HH(OpMAIHs, OyOJIMKOBaHHAS B O(HUIIMATBHBIX HOPMATHBHBIX
JIOKYMEHTaX, Hay4YHO-TEXHHUUECKONW U CIIPABOYHOM JInTepaType, MOHOTpapusIX yueHbIX, KypHalax, ra-
3erax. [lone3Ho ncnoap30BaTh JOKYMEHTHI, OTPAXKAIOIINE AECSITEIbHOCTD IPEAIPUATHS, OPraHU3aL1H.

O0BeM KOHTPOJBHOM paboThI JoMKeH ObITh OT 20-25 nmuctoB hopmata A4. PaboTy cinexyer nu-
caTb B TOYHOM COOTBETCTBUU C PUBEJCHHBIM IIJIAHOM, B TEKCTE HY)KHO yKa3bIBaTh Ha3BaHUE K00
13 BONpPOCcoB TeMbl. CTpaHUILIbI JOJKHBI ObITh IPOHYMEPOBAHBI, OCTaBJIEHBI NOJI Ul 3aMEeYaHuil pe-
1eH3eHTa. B koHIe paboThl HEOOXOIMMO MTPUBECTHU CITUCOK JIUTEpaTypbl. KoHTpoIbHAs paboTa COCTOUT
n3 2-3 TEOPETUYECKUX BOIPOCOB U 3a/1aUH.
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22,
23.

24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

Bomnpocs! 11t KoHTposbHON paboThl Nel
Yro moHUMAIOT MO (PyHKIMEH OTKINKA?
UYro Takoe dakTop?
Yro BKIIIOYAET B ceOsl OHATUE «UEPHBIHN SALTHK»?
Yro nmoHMMaeTcs 1o ypoBHeM daxTopa?
Kak onpenenstorcss COCTOSIHUS 4YEPHOTO SALMKa?
Yro nmoHUMaeTcs Mol 00bEKTOM HCCIIEJOBAHUS?
Kakwue Buzibl mapaMeTpoB CyIIECTBYIOT?
Uto noHuMaeTcs o napameTpoM ONTUMH3ALNH?
Uto Takoe paHroBbIN MOAXO/ K TapaMeTPy ONTUMHU3BALUH?

. Kakue mapaMeTphl BBICTYIIAIOT B KAYECTBE OrPaHUUYEHUI?

. Kakue TpeboBanus BbIIBUTalOTCS K MapaMeTpam ONTUMU3ALUN?
. Uto moHmMaeTcst o1 001acThio onpenencHus haxkropa?

. UTo moHMMaeTCs o1 yIpaBiasieMoCThIo pakTopa?

. C ueM cBsI3aHO OTpe/ieieHue TOUHOCTH u3MepeHus (akropa?

. UTo moHMMAaETCs 101 HE3aBUCUMOCTBHIO (haKTOPOB?

. Uem ompenensercs KouuecTBO GakToOpoB?

. st yero HeoOXxoauMa MaTeMaTHIeCKas MOJICIIb?

. UTo BK/IIOYAET OHATHE AJCKBATHOCTHU MOI[GJII/I?

. C xaKkoil 1enpio UCIOJIB3YeTCs anpropHas HHPopMaLus 00 U3ydaeMoM mporecce?
. UTo Takoe OCHOBHOM YpOBEHB?
. K 4YeMy, B KOHCYHOM UTOIC, CBOAUTCA MOCTPOCHUC IJIaHA SKCTICPUMECHTA, CCJIN U3BCCTCH OCHOB-

HOU ypoBeHb?
Yro Ha3bIBaeTCs MHTEPBAJIOM BapbUPOBAHUS?

[TpuBenure hopmyny mpeodbpa3zoBaHus JEHCTBUTENBHBIX 3HAUCHUH YpOBHEH BapbHpPOBAHUS K

KOJMPOBAHHBIM 3HAUCHUSIM.
Yo Ha3bIBaeTCs MOJTHBIM (DAKTOPHBIM SKCIIEPUMEHTOM?
Kak (opmupyeTcs MaTpula IaHupoBanus 1y [IdD 2K7?

[IpuBeanTe OCHOBHBIE MPUEMBI TOCTPOCHUS MAaTPUIIBI TUTAHUPOBAHUSI SKCIIEPUMEHTOB.

Yo Takoe CHMMETPHYHOCTb IJIaHa TIOJHOT0 (JaKTOPHOTo SKcHepuMenTa 2K?
Yro Takoe HOPMHPOBKA IJIaHA TTOITHOTO (haKTOPHOTO dKcrepumenTa 2K?

YTo Takoe OPTOrOHAILHOCTH IJIaHA TIOJTHOT0 (PAKTOPHOro sKcHepumenTa 2X?
Yro Takoe poTaTabeabHOCTh MIaHa MOMHOTO (aKTOPHOro SKcrepuMenTa 2X?
Kax Bpraucnsirorcst ko3 puimeHTsl TMHEHHONH MoIen?

KaxoB cMbIcn k03¢ (ULIHEHTOB MPU HE3aBUCUMBIX IEPEMEHHBIX ?

Yo moHUMaeTcs M0 aA€KBATHOCTHLIO MOJEIN?

Jl51g 9yero He06X0AMMO MUHUMH3UPOBATH YHCIIO OMBITOB?

Kaxum o6pa3om ocyriecTBiseTcss MUHUMU3ALUS YU CIIa OMBITOB?

Urto Takoe apoOHas peruMKa MoJIHOTO (DAKTOPHOTO AKCIIEpUMEHTA?

Kak o6o3nauaeTcs qpoOHas perumka’?

Yro Takoe onpeenaomui KOHTpacT?

UYto Takoe reHepupyrolee COOTHOLIEHUE?

Yro Takoe onpeenaomui KOHTpacT?

Yro Takoe pazpemiaronas CrioCOOHOCTh MOITyPETUTuK?

Kak onpeznenuts ommnbouHOE 3HAYEHUE PE3yIbTaTa OIbITa?

Kak omnpenensercs nucnepcus napamerpa OnTUuMu3annun?

Yro Takoe qucnepcus BOCIPOU3BOAMMOCTH 3KCIIEpUMEHTA?
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45. [Touemy HEOOXOUMO TIPOBOAUTH TPOBEPKY OJHOPOJTHOCTH JUCTIEPCHIA?
46. YUrto Takoe paHoMH3anus’?

47. Yo 03Ha4yaeT MpoBepKa aJeKBaTHOCTH MOJIETH?

48. Kak ompenenseTcst qucrepcus aaeKBaTHOCTU?

Tunosble 3a7a4un

1. Tlo 3amanubM pe3ynabTatam [1OD u AP (tabnuna 1,2,3,4,5) Hanucath ypaBHEHHUE pErpeccuu, yuu-
THIBAIOIIEE BCE BO3MOXKHBIE () (DEKThI B3aMMOACHCTBHS (PAKTOPOB.

1.1 TIpoBeputh CBOMCTBA MJIAHOB MATPHUI] TJITAHUPOBAHHS.
1.2 BoIMOAHUTE MpoLeaypy MOUCKA U UCKIIIOUEHHS TPYOBIX OMMOOK B 33aHHOM BEIOOPKE pe3yIbTaToB
HapajIeNIbHbIX OIBITOB.
1.3 IIpoBepuTh runoTe3bl OJHOPOIHOCTH JUCIIEPCUI.
1. 4 [IpoBepUTh TUIIOTE3Y O BOCITPOU3BOAMMOCTH U3MEPEHU.
1.5 IlocTpoeHne MaTeMaTH4YECKON MOJIENH MTPOLIECCa.
1.6 Ompenenenue mapameTpoB MOJENH Mpoliecca Uil KO3((UIIMEHTOB PErpecCui.
1.7 HaxoxaeHue qucnepcru OMMOKU onpeaeneHus: KO3 PUIMEHTOB PerPeCcCU.
1.8 Onpenenenne 3HaUNMOCTH KOA(PPUIIMEHTOB PETPECCHH U MPOBEPUTH TUIIOTE3Y O 3HAUUMOCTHU KO-
a3 purmeHToB.
2. ITpoBepka aieKBaTHOCTH MOJIEIH.
2.1 OnpeneneHue UCTIEPCUN aIEKBATHOCTH MOJETIH.
2.2 IIpoBepka afieKBaTHOCTH MOJIENH 1o Kputepuio durepa.
CraenaTb BBIBOJIBI IO TOJYYEHHOMY YPaBHEHHUE PErpeccuu
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Tabnuua 1 - MNMnad 0PI 241, pesynbTathl Ans 06paboTkm TonwmHel (Yn) HannaeneHHoro cnosi, cnocooom BAH (nepsas cepwus)

Tabnuua 2 - MNMnax 0PI 241, pe3

Ne mq mo ms Xo X1 Xz X3 X4 X1 Xo X1 X3 XoX3 y1 y2 y3
1 1 4 5 1 -1 -1 -1 -1 1 1 1 57 60 53
2 6 3 4 1 1 -1 -1 1 -1 -1 1 43 43 46
3 7 6 2 1 -1 1 -1 1 -1 1 -1 44 41 40
4 4 7 8 1 1 1 -1 -1 1 -1 -1 42 44 47
5 8 1 3 1 -1 -1 1 1 1 -1 -1 50 49 48
6 5 8 7 1 1 -1 1 -1 -1 1 -1 55 53 56
7 2 5 6 1 -1 1 1 -1 -1 -1 1 57 62 60
8 3 2 1 1 1 1 1 1 1 1 1 44 41 46
KoadppuumeHTs! b; MpoB ogHOp Agncnepcun [MpoBepka agekBaTHOCTU Mogenu
[MpoBepka 3Ha4YMMOCTN KO3IPPULMEHTOB Cymma Cymma (Yv-Y,,)?
SA{Y} Sb} Makc S
q, % S{b} G F
V3H ti q, % Qad %
teo ti-tkp Vis Viad
BbiBoa 3/H 3/H 3/H 3/H 3/H 3/H 3/H 3/H Vs V32.ad
Koadhd-Tbl ypaBH. perpeccu G Fio
G-Gy F-Fyo

BbiBOA: 0AHOPOAHDI

BbiBoa: Mopenb - agekBaTHa

ynbTaTbl Ans 06paboTkm rpebHncTocTn (¥o) HannaeneHHoro cnosi, cnocobom BAH (nepsas cepus)
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Ne m; my ms Xo X1 Xz X3 X4 X1Xo X1 X3 XoXy y1 yz y3 Yv SZV Yv,. (YV'Y\/J_)2
1 1 4 5 1 -1 -1 -1 -1 1 1 1 17,1 16,4 17,9
2 6 3 4 1 1 -1 -1 1 -1 -1 1 16,8 17,3 16,3
3 7 6 2 1 -1 1 -1 1 -1 1 -1 17,2 15,1 16,0
4 4 7 8 1 1 1 -1 -1 1 -1 -1 17,6 17 17,2
5 8 1 3 1 -1 -1 1 1 1 -1 -1 17,5 19,6 15,1
6 5 8 7 1 1 -1 1 -1 -1 1 -1 21,8 18,5 19,1
7 2 5 6 1 -1 1 1 -1 -1 -1 1 14,8 16,3 17,9
8 3 2 1 1 1 1 1 1 1 1 1 18,1 19,4 17,4
KoadhduumeHTsl b; MpoB. ogHop Ancnepcun lMpoBepka agekBaTHOCTU MoAeNu
[MpoBepka 3HAYMMOCTU KO3(ULIMEHTOB Cymma Cymma (Yv-Y,,)?
S*Y} SHb} Makc S
q, % S{o} G F
V3H ti q, % Cad , %
th ti-th Vl.B Vl.ad
BbiBoa 3/H 3/H 3/H 3/H 3/H 3/H 3/H 3/H Vop V2.ad
Koadhd-Tbl ypaBH. perpeccu G Fip
G-Gyp F-Fio

BeiBopa; OQHOPOAHbI

BeiBog: Mofenb - agekBaTHa




abnuua 3 - Mnax O3 241, pesynbTathl ANs 06paboTkM TonwmHbl (Yh) HannaeneHHoro crnos cnocobom BAH (BTopas cepus)

Ne m; m; mz Xo X1 Xz X3 Xa | XaXzo | XiXs | XoX3 Y1 Y, Ys Yv S YV, (YV-Yy)?
1 1 4 5 1 -1 -1 -1 -1 1 1 1 77 79 81 79,00
2 6 3 4 1 1 -1 -1 1 -1 -1 1 91 85 89 88,33
3 7 6 2 1 -1 1 -1 1 -1 1 -1 65 75 69 69,67
4 4 7 8 1 1 1 -1 -1 1 -1 -1 63 73 67 67,67
5 8 1 3 1 -1 -1 1 1 1 -1 -1 77 79 81 79,00
6 5 8 7 1 1 -1 1 -1 -1 1 -1 71 65 67 67,67
7 2 5 6 1 -1 1 -1 -1 -1 1 85 98 91 91,33
8 3 2 1 1 1 1 1 1 1 1 102 102 104 102,67
KoadpduumeHThbl b MpoB. ogHOp Ancnepcumn [MpoBepka agekBaTHOCTU MogeN
[MpoBepka 3HaYMMOCTN KO3(DPULMEHTOB Cymma Cymma (Yv-Y,,)?
SAY} S{b} Makc S
q, % S{b} G F
V3H t; q, % Qad , %
to ti-tkp Vig Viad
Beison 3/H |3/ |3/ |3/M |3/H| 3/H | 3MH| 3/H Vas Vzad
Koadpd-Tbl ypaBH. perpeccu G Fp
GGy F-Feo
BbiBOA: 04HOPOAHbI BbiBoA: Mogenb - ageksaTtHa
Ta6nuua 4 - Mnad P 241, pesynbTaTthl ANns 06paboTkm rpebHncTocTu (¥Yo) HannaBneHHoro crosi cnocob6om BAH (BTopas cepust)
Ne m; m, m3 Xo X1 Xz X3 X4 XaX2 XiXa XoXa Y1 Y, Ys Yv S YV, (YV-Yy1)?
1 1 4 5 1 -1 -1 -1 -1 1 1 1 16,5 15,6 14,5
2 6 3 4 1 1 -1 -1 1 -1 -1 1 18,1 18,5 18,2
3 7 6 2 1 -1 1 -1 1 -1 1 -1 12,8 12,6 13,9
4 4 7 8 1 1 1 -1 -1 1 -1 -1 12,4 11,6 12,2
5 8 1 3 1 -1 -1 1 1 1 -1 -1 17,6 16,4 17,5
6 5 8 7 1 1 -1 1 -1 -1 1 -1 16,2 16,2 17,9
7 2 5 6 1 -1 1 1 -1 -1 -1 1 15,1 16,1 14,6
8 3 2 1 1 1 1 1 1 1 1 1 18,8 17,6 18,7
KoadhdouumeHThbl b 15,817 0,55 -1,117 1,075 0,908 | -0,033 | 0,125 1,04 MpoB. ogHOp Aucnepcum [MpoBepka agekBaTHOCTN Mogen
[MpoBepka 3Ha4YMMOCTN KO3IPPULMEHTOB Cymma Cymma (Yv-Y,,)?
SHY} S?{bi} Makc S%q
g, % S{b} G F
V3H ti q, % Qad , %
th ti-th Vis Viad
Beisoa 3/H 3/H 3/H 3/H | 3/H | 3/H | 3/H 3/H Vas Va.ad
Koadhd-Tbl ypaBH. perpeccu G Fip
G-Gy F-Fi
BblBOA: 04HOPOAHbI BbiBOA: Mogenb - afekBaTHa
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Tabnuua 5 - MNnan P 274, pesynbTaThl ANs 06paboTku
rpebHucToctn (Yo) HannaeneHHoro cnos cnoco6om BAH (TpeTbs cepus)

Ne m1 maz ma Xo X1 X2 Xz | XaX3 | XaX3 | XuX2 | X1XoX3| VY1 Y2 Y3 Ya Yv S, Yv,L (Yv-Yy,L)?
1 1 4 5 1 -1 -1 -1 1 1 1 -1 10,1 | 13,6 |14,2| 11,3
2 6 3 4 1 1 -1 -1 1 -1 -1 1 14,7 1 19,1 | 20 18,2
3 7 6 2 1 -1 1 -1 -1 1 -1 1 12,4 |11,7|13,6 | 10,7
4 4 7 8 1 1 1 -1 -1 -1 1 -1 116 | 12,2]12,7| 10,4
5 8 1 3 1 -1 -1 1 -1 -1 1 1 17,3 | 14,1148 | 15,1
6 5 8 7 1 1 -1 1 -1 1 -1 -1 20 |18,6|188| 19,2
7 2 5 6 1 -1 1 1 1 -1 -1 -1 11 |105|11,1 10
8 3 2 1 1 1 1 1 1 1 1 1 17,4 16,8 |17,2| 19,1
KoadhpuumneHTsl bi MpoBepka ogHOp Aucnepcui [MpoBepka agekBaTHOCTM Moaenu
lMpoBepka 3HAa4YMMOCTU KO3(PPULMEHTOB Cymma Cymma (Yv-Yy,)?
SAY} Sbi} Makc S%ag
g, % S{bi} G F
V3H ti q, % Oad , %0
two ti-tkp Vis V1.ad
BuiBoa 3/H | 3/H | 3/H | 3/H | 3/H | 3/H | 3/H | 3/H V2s V2.ad
Koadhdp-Thl ypaBH. perpeccu Gip Fp
G-GKP F'FKp
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Bomnpocs! 11 KOHTpOIbHOH paboTh! Ne2

1. Yto Ha3bIBaeTCsA reHepaibHOM COBOKYITHOCTHIO?

2. Uto Ha3wiBaeTCs BHIOOPKOH? B ueM cOCTOUT penpe3eHTaTUBHOCTD BHIOOPKH?

3. Kak cTtpouTcst BapuamOHHbIN psa?

4. Kak crpoutcs rucrorpamma? [lomuron? I'paduk BeIOOpoYHOM PyHKITUN
pacnpeneneHus?

5. Kak Beramncisiercst Beibopounoe cpennee? Beibopounas aucnepcusi? BribopouHoe cTaHmapTHOE OT-
KJIOHEeHue?

6. Kak onpenensercs Beroopounas moga? Menuana?

7. Kakue oneHky napaMeTpoB Ha3blBatoTcsa TouedHbIMU? [lepeunciure

OCHOBHBIE CBOIMCTBA TOYEUHBIX OLICHOK.

8. KakoBbI TOUEUHBIE OIICHKH MaTEMAaTUYECKOTO OXKHJIAHUS U AUCTIEPCUU?

9. B 94em cocTOUT METO] MAaKCUMAIBHOTO TIPaBaI0No100us?

10. /loka3aTb HECMEUICHHOCTb U COCTOSITEIFHOCTh BBIOOPOYHOM CpeaHen Kak
OLIEHKM MaT€MaTU4YECKOI0 0’KUIaHUS.

11. Ilepeuniciute OCHOBHBIE PACIIPEAEIEHUS, UCIIONb3yEMbIE B CTATUCTUYECKUX pacueTax. Kak ompe-
JENAI0TCS KBAaHTWIN ATUX pactipeneneHuii? OT 4ero oHu 3aBUCAT?

12. Kak cTpouTcsi JOBEPUTENBHBIN HHTEPBAJ AJI1 MaTEMaTHUECKOro oxkunanus? Jucnepcun?
13. Kakas runore3a Ha3bIBaeTCsl HyJeBOM? AnbTepHaTUBHOM? B uem coctosT
OIMOKH MEPBOTO U BTOPOTO poxaa?

14. B xako# nmociaeaoBaTeIbHOCTH IPOBOAUTCS MTPOBEPKA MapamMeTPUUIECKOM
TUIIOTE3bI?

15. Kak npoBepsieTcs runoTre3a 0 paBEHCTBE ABYX JAUCIEPCUI, €CITU
MaTeMaTHYECKUE OKUaHus u3BecTHbI? HenzBecTHbI?

16. Kakue kputepuu UCIOIb3YIOTCS ISl TPOBEPKHU THUIIOTE3 O BUJIE

pacnpeneneHus?

17. B 4emM COCTOUT KpUTEPHil corjiacusi Xu-KBaapar?

18. JlokazaTh OCHOBHOE TOXIECTBO OHO(GAKTOPHOTO AUCTICPCUOHHOTO aHAIHN3a.

19. C nomombto rpaduka GyHKIMHN pacnpeneneHus Ouriepa mosSCHUTH, B KAKUX
Cily4asix IPUHUMAETCS, a B KAKMX OTBEPraeTcs HyJjeBas runoTesa.

20. Kakue runote3sl IpoBepsIOTCS B IBYX(AaKTOPHOM JAMCIIEPCUOHHOM aHaIn3e?

21. Kak BBIYMCIUTD OCTATOYHYIO CYMMY KBaJIpaTOB B TPEX(aKTOPHOM JTUCIIEPCHOHHOM aHajm3e?
22. Ot yero 3aBUCUT KPUTHUECKOE 3HAUeHHUE cTaTUCTUKN Duinepa?

23. Kakast 3aBUCHMOCTb Ha3bIBACTCSI CTOXACTUYECKOM?

24. Yo 03Ha4aeT HEKOPPEIUPOBAHHOCTD CIIy4allHbIX BEIUYUH X U Y?

25. B xakoM cirydae k03 (HUIUEHT KOPPESALUH PaBEeH 0 MOIYJIIO eIUHHIIE?

26. BeiBeaute Gopmyity A onpeeneHusi KOBapHaluy IByMEPHON BBIOOPKH.

27. Kak mpoBepUTh 3HAYMMOCTb KO PHUIMEHTa MAPHON KOppersauuu?

28. Kax BeIYHCISAIOTCS KOAPPHUIMEHTHI KOPPETALMOHHON MaTpHUILIbI?

29. Yrto o3HayaeT paBeHCTBO KO3 (UIIMEHTA IeTEPMUHAIIUN HYIIIO? eAUHUIIE?

30. Jlyis yero onpenensieTcs 4aCTHRIM KO3 GUIUEHT KOPPEIISIIIH?

31. Kak nmpoBepuTh 3HAYMMOCTh KO3 dHUIIMECHTA JeTEpMHUHAITUN ?

32. B 4yem 3akiroyaeTcs MpoBepKa 3HAUMMOCTH MTAPHON PErpeCCUMOHHON MOAETN?

33. IIpuBectu nmpuMepsI aJIEKBATHBIX U HEQJEKBATHBIX MOJIEINIEH C MILTIOCTpale Ha
rpadukax.

34. Ucnosib3ysi HOpMaJbHYIO CUCTEMY, BBIBECTH YPAaBHEHUS JIJIsl OLICHKHU MTapaMeTpPOB
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perpeccun y =B + B x3.
35. IIpeoGpa3oBaTh HeIUHElHYIO 110 MapameTpaMm Mozieb y = B XP! B nuneiinyio
MO/IEIb.
36. ChopmynupoBaTh OCHOBHBIE TPEIIONOKEHUS PETPECCUOHHOTO aHAIH3A.
Tunosble 3aga4u
1. HauyanbHble cBeAeHUS
3amava. CTOMMOCTH 3aIMaCHOW YacTH B TPHULIATH PA3IMYHBIX JUJIEpax okazajach (B pyo):
200, 198, 201, 203, 203, 204, 196, 200, 203, 198, 199, 197, 197, 199, 199, 196, 199,
200, 201, 200, 200, 200, 203, 200, 200, 199, 204, 202, 205, 199.
[TocTpouTs TabMUILy 4aCTOT, pa30UB JaHHBIE HA 6 UHTEPBAJIOB, TpaUK BHIOOPOUHON (DYyHKIHH
pacnpesieNieHus: U TUCTOTpaMMy 4YacTOT. BBIUMCINTH YMCIIOBBIE XapaKTEPUCTUKN BHIOOPKH.
2. OueHKa napamMeTpoB U NPOBEPKA CTATUCTUUECKUX TUIIOTE3
3agayva 1. Haittu 95%-Hb1i OBEpUTENbHBIN HHTEPBAJ AJIsI MATEMATHYECKOTO OKUAAHUS TBEP-

JIOCTH CIUIaBa (B YCIOBHBIX €IMHUIAX ), €CIIU I10 PE3yJbTaTaM U3MEPEHUN NIOJyUEHBI CIEAYIOIINE 3Ha-
yenus: 14,2; 14,8; 14,0; 14,7;13,9; 14,8; 15,1; 15,0; 14,5.

3agayva 2. [IpoBepUTh TUIIOTE3Y O TOM, UTO CPEHUN TUAMETP BaJIUKOB,
M3rOTaBJIMBAEMBIX Ha CTaHKe-aBTOMaTe, paBeH m0 = 12 mm, ecnu 1o BEIOOpKE U3 n =
16 BanukOB HalEeHBI cpeaHee 3HaueHue [ X = 11,7 MM 1 HecMelleHHas qucnepcus s2
= 0,25 mM2. Pactipenenenue nuaMerpa BajlMKa MPeAIoaracTcs HOpMaabHbIM.

3anaya 3. Mcnonb3ys IBYCTOPOHHUN KpUTEPUH, IPOBEPUTH T'MIIOTE3Y O
pPaBEHCTBE BHYTPEHHUX JUAMETPOB BTYJIOK, U3TOTABIMBAEMBIX Ha ABYX CTaHKaX IO
OJTHOMY 4epTexy. M3 meraneil, U3TOTOBIEHHBIX HA MIEPBOM CTaHKe, 0ToOpaHo nl =
12 BTYnOK; IpH 3TOM cpeanuii nuametp [1x1 = 8,5 MM, Ha BTOpoM cTaHke — N2 = 14,
[1x2 = 8,3 Mm. Pacnipesieienuie 1MaMeTPOB MPEAIIONAraeTcs HOpMaTbHBIM, JUCTIEPCHH
M3BECTHBI M PABHBI COOTBETCTBEHHO 61°=0,2 MM%; 02°=0,25 MM?

3. luctiepcuoHHbII aHanu3

3amaua 1. OeHUTH BIUSHUE TEXHOJIOTUH YUCTOBOM 00pabOTKH (TpH BHIA TEXHOJIOTHI) Ha
TOYHOCTH M3TOTOBIIeHUs AeTanu. [IpoBoasTcs mo 4 3amepa (MpU KaxI0M BUIEC TEXHOJIOTHH ) OTKJIOHE-
HHS pa3Mepa IeTalid OT HoMUHana B MKM. [Ipunsats a = 0,05.

Homep 3amepa Bun TexHonmorun
1 2 3
1 1 5 3
2 2 1 >
3 2 3 >
4 1 5 3

[Tpumep 3.2. Tpebyercs oreHUTh BIusHKE naBieHus (paktop A, 4 ypoBHs), TeMIIEpaTypbl IPH Mpec-
coBanui ((akrop B, 4 ypoBHs) 1 BpeMeHH BbIAEPKKH B mipecc-popme (paxtop C, 3 ypoBHS) Ha mpe-
7IeJ71 IPOYHOCTH OOJITOB U3 CTEKJIOBOJIOKHHUTA, €CIIU MPHU KaXKJJOM COYETaHUHN YPOBHEH UCIBITHIBATIOCH
o 5 o6pa3noB. B pesynbraTe npeaBapuTebHOM 00pabOTKH ONBITHBIX JaHHBIX HAlACHBI 3HAYCHUS
cyMM kBazapatoB: QA = 22400, QB = 3200, QC = 2700, QAB =
3800, QAC =4600, QBC = 1900, QABC = 10300, Q = 108500. [IpuHATh YpOBEHb 3HAUUMOCTH 0, =
0,05.

4. KoppensimoHHbIA aHaTu3
3agaua .1. [Ipy mpoM3BOACTBEHHBIX UCIIBITAHUSX ONPEENAETCS TOJIIINHA CEPALIEBUHBI CBEpIIA
X B MM U CTOHKOCTb — BpeMs paboThI cBepiia 10 3aTymiieHust Y B MUH. [IpoBecTr KOppesuOHHbII
aHAJIN3 CBSI3U MEXKAY TUMH I10KA3aTEIIIMU.
X 0,75 0,79 0,81 0,82 0,84 0,85
Y 14 23 42 39 46 40
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X 0,86 0,89 0,90 0,94 0,95 0,98
Y 42 45 49 51 85 78
3amaua 2. [Ipu MOIEBBIX UCTIBITAHUSX MTOI3EMHBIX CTATBHBIX TPYOOIIPOBOIOB ITOTYYEHBI 3HA-
yeHus nedopmanuu TpyoornpoBoaa X (MM) B 3aBUCUMOCTH OT KECTKOCTH Y (KIC/CM) OCHOBaHUS TpaH-

IIeH, B KOTOPYIO YKJIAJBIBAETCS TPYOOTIPOBO/I:

X 1,08 0,94 0,96 0,73 0,64 0,68 0,63 0,60 0,67 0,52
vy 5,7 7,2 10,1 11,2 13,4 13,7 13,9 14,2 16,0 18,2

Onpenenutb K03(PHUITUEHT KOPPEIAIHUH U POBEPUTH €r0 3HAYMMOCTh Ha YPOBHE 3HAYMMOCTH 0, =
0,05 mpu anpTepHaTuBHOM runoreze H1: p <0

3amaua 3. MccnenoBanoch BIMsHUE Ha TON3y4decTh OeToHa (X 1), pacxona niemenTta Ha 1 6eToHa
(X2) u Bnaxxroctu cpens (X3).

X1 27 64 123 147 189 214 327 412
X2 340 300 250 180 140 110 70 60
X3 80 75 68 63 59 52 48 40

[TocTpouTh KOPPENAMUOHHYIO MATPHUILY U OTIPEIEITUTH BHIOOPOYHBIC YaCTHBIE KO (DUIIMESHTHI
koppensun. [IpoBepuTh 3HAYNMOCTh YaCTHBIX KO3 OUIIMEHTOB KOppesaIuu. Berancnuth kodddurm-
€HT JIETEPMUHAIIUU U TIPOBEPUTH €TO
3HauyuMOCTb. [IpunsaTe a = 0,1.

5. PerpeccuonHbIi aHanus3

3agauva 1. Mccrnenyercst 3aBUCUMOCTh MEXIY MPEACIIOM MPOYHOCTH MPECCOBAHHOM JETaIu y
(MIIa) u Temnepatypoii IIpu npeccoBanuu X (rpaf.). Ilpeanonaraercs Hanuuue JIMHEHHON 3aBUCUMO-
CTH MEXAY 3THUMH MOKa3aTeIsIMU. DKCIEPUMEHTAIbHO MOJYUYEHBI CISAYIOUINE TaHHBIE:

X 120 125 130 135 140 145 150 155 160 165
y 110 107 105 98 100 95 95 92 86 83

3anaua 2. [IpoBeeHbI HCTIBITAHUS CTAIBHOTO 00pa3iia Ha pacTsDKEHUE: TIPH 3aJaHHBIX Harpy3-
kax X (kH) onpenensercsa yanmuaenrne Y (MM); UIsl HEKOTOPBIX 3HAYCHHUI HArpy3KH YIJTMHCHUS U3Me-
psinuck Tprkabl. [Ipenmonaraercs, 4To cTainb UMEET JIMHEMHOE YIIPOYHEHUE, T. €. CBA3b MEXKAY YIJIH-
HEHUEM U HArpy3Kou mpsMo mponopiroHanbHas. Onpenenuts napaMeTpbl JMHEHHONW MOJIETH, TTPOBE-
PUTH €€ 3HAaUUMOCTb U aJIeKBaTHOCTb, IPUHUMAas ypoBeHb 3HaunmocTtu a=0,05.

X 20 21 21 21 22 23 23 23 24 25 25 25
Y 0,2 1,2 1,0 1,1 1,9 2,8 2,8 2,7 39 5,0 4,8 4,7
KommnekcHble 3amaun

3anaul. Jlng 3amanHON BEIOOPKHU OIPEEIUTh YUCIOBBIE XapaKTEPUCTUKHU (BEIOOPOUHOE Cpel-
Hee, JUCIIEPCUI0 CMELICHHYIO M HECMEILIEHHYIO, CTaHAAPTHOE OTKIOHEHHE, KO3((PUIIMEHTHl aCUMMET-
PHH 1 KcIlecca), TOCTPOUTD paKU BHIOOPOUHOM (PYHKIIMH pacripe/ieieHUs] U THCTOTPaMMy 4acToT,
IIPUHAB YHMCJIO MHTEPBAJIOB PaBHBIM §; B MPEAIOI0KEHUH HOPMAJIBHOCTH paclpeieeHNs JaHHBIX 110~
CTpOUTH 95% IOBEPUTEIBHBIA HHTEPBAI 111 MATEMATUYECKOTO OXKH/IaHUS F€HEPAIbHON COBOKYITHO-
CTH.

Bapuanrtsl. 1o pe3ynpraTaM MEXaHUYECKHUX UCIBITAHUM MAPTUH CTAJIbHBIX
00pa3IoB MoTy4YeHbl 3HaUeHUS TIpeesia mpounocty (B MIla):
854, 903, 872, 892*, 933**, 881, 919, 903, 868, 932, 904, 865, 897, 868*, 905,
943** 901, 868*, 947**, 908, 895, 853, 893, 878, 862, 857, 928, 919*, 925, 901,
911, 883*, 947**, 945, 881, 884, 939, 891, 885, 902, 938, 864*, 904, 895, 872, 896*,
878, 913, 875, 894, 878, 935, 878, 918, 891, 873*.
(K 3nagenusim, oTMeueHHBIM *, mpubaBuTh 3N; oTMedeHHBIM ** — mpubaButh V. (3HaueHus V u N
JTAeT TPETIOIaBaTeNb ).

Mertoanl aHaIM3a JaHHBIX
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3amaul. [IpoBepuTh BIUSIHUE HA H3HOCOCTOMKOCTH ACTAIM MaTepuaia (Tpu BUa), U3 KOTOPOTO
OHa u3rorosiieHa. [loy4eHbl JaHHBIE IO U3HOCOCTOMKOCTH ITATH JETAJIEH I KaXKI0T0 MaTepHuaa:
BpeMs pabOThI JIeTallv 0 U3HOCA, THIC. Yac.
Martepuan 1 1,25 1,32** 1,28 1,26 1,29
Marepuan 2 1,12* 1,15* 1,26 1,19 1,21
Martepuan 3 1,32 1,33** 1,34** 1,29 1,30
(Ot 3nauenuit, ormeueHHbIX *, oTHATH 0,01N; ormMeueHHBIM ** — mpubaButh 0,02V,

3anmauva 2. (mapHas perpeccusi): st 3a1aHHO# BRIOOPKH BO3MOKHO IPUMEHEHUE JINHEHHOM
WU TIapaboIMYecKoi mapHo# perpeccuoHHoi Mozenu. [Toctpouts 06e Moaenn u
OTIpEICTUTh, KaKas U3 HUX JTy4llle allllPOKCHMHPYET OTBITHBIC JaHHBIC. B KauecTBe KpuTepus Kade-
CTBa MOJIEJIM UCIIOJIb30BaTh KOAhGUIMEHT neTepMuHanuu. Ha nuarpamme paccemBaHus oKa3aTh JIn-
HUU, COOTBETCTBYIOIINE TOCTPOECHHBIM MOJIEISM
JlanHble: Y CTaHOBUTH CBSI3b MEXAY MaKCUMAJIbHBIM HaMpsyKEHUEM
u3ruba B 3youarom koiece X (MIla) u 9uciaoM UKIIOB Y (THIC. IUKIIOB) 110
paspyuieHus:
x 900 850 800 750 700 650 600 550 500 450 400
y 627%% 64**% 70 81 94 111 120 212 347* 542* 1230*
(Ot 3Hauenuit, ormeveHHbIX *, OTHATH 10N; oTMedeHHbIM ** — mpubaBuTh V. (3HaueHus V u N gaer
MPENO/1aBaTelb).

3anaun 3 (MHOXXECTBEHHAs pErpeccusi):

Jlnst 3amanHO# BEIOOPKY TPOBECTH MHOKECTBEHHBIM PErPECCUOHHBIN aHAIH3
Mozmenu y =+ P1 X1+ P2 X2 + B3 X3 . Bapuantsr 1-10. Jlana Tabnuiia 3KCIEpUMEHTATBHBIX TAHHBIX
3aBUCHUMOCTH MPOU3BOAUTEILHOCTH Y BBITyCKa KOJIEI| IOJIIMITHUKOB (THIC. IIIT.) OT COAEpKaHUS Me-
XaHUYECKUX TIpUMeceit X1 (M%/1) coapl X2 (I/71) ¥ HUTpaTa HATpHs X3 (I/1) B
CMa304HO-0XJIaX/IaI0IeH )KUIKOCTH, UCIIOJIb3yeMOil B mpoiiecce NuTu(OBaHUS KOJIEL.

*Kk

X1 309 | 220 | 90 100 | 156 | 110 | 140 | 200 | 135 | 46** | 40** | 32**
X2 | 18* | 40 56 | 51* | 75 6,9 6,5 6,4 6,7 6,9 8,5 7,5
X3 18 | 40 | 56* | 51 6,6 7,6 8,0 92 | 83* | 15 | 19 | 20
vy 61 54 65 53 56 54 57 70 82 57 51 68

[To pe3ynpTaTam KOHTPOJILHOH PabOTH 00YyYAIOIIEMYCsI BEICTABIISICTCS OIICHKA «3aUTCHO HITH «HE
3aYTEHO».

HIkana Kpurepun oueHuBanus

O1nieHKa «3a4TEHO Conepxanre KOHTPOJIBHOM pabOThl COOTBETCTBYET 3afaHuio. KOHTpOb-
Hasi paboTa UMeeT JOTUYHOE, TIOCTIeI0OBATEIbHOE U3TI0KEHUE MaTepuaa ¢
COOTBETCTBYIOIIMMU BbIBOJIAaMU M OOOCHOBAaHHBIMHU MOJIOKEHUSMHU.
321,[[3.‘-13. pceuicHa B MOJIHOM O6I>GM€, CACIaHbl COOTBCTCTBYIOIIHC BLIBOJKI,
MPOAEMOHCTPUPOBAHO YMEHHUE pelaTh MoI00HbIe 3a/1a4H;

Onenka «He 3aureHoy | CONEPKAHUE KOHTPOJILHOM PAbOTHI YACTHYHO HE COOTBETCTBYET 3a/JaHHIO.
KonTposbHas paboTa He UMeeT aHaK3a, He OTBeYaeT TpeOOBaHUSIM, U3JI0-
’KCHHBIM B METOJJMUECKUX peKOMEHAaNusX kadenpsl. B pabote HeT BHIBO-
JI0B TUOO OHU HOCSIT JEKIapaTUBHBIN XapakTep.

IIpy yaCTMYHOM 3HAHUU TEOPETUUYECKOTO MaTepuaja BbISBIEHA HEJOCTa-
ToyHasi CcHOPMUPOBAHHOCTH KOMIIETEHIIMH, YMEHUI U HAaBBIKOB, 00ydYaro-
IIMHACS HE MOXKET NPUMEHHUTh YMEHHE pelarh Nog00HbIe 3a1a4H.

Kpurepun omnenku otBera (Tabi.) MOBOASATCS A0 CBEICHUS OOydYaIOIMMUXCS B Hadaje 3aHATHM.
Onenka 0OBSABISIETCS 00YYAOLIEMYCS TTOCIIE€ TIPOBEPKU KOHTPOJIHHOM pabOTHI.
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CHUA JUCHUTIIIMHBI NPUBCACHBI HUXKC B TaGHI/ILIG

O1eHOYHBIE CPEICTBA XapaKTEPU3YIOIINX C(HOPMUPOBAHHOCTh KOMIIETEHITHH B MTPOIIECCE OCBO-

TpebGoBaHUs K HAOJIIOACHHIO.
HWror uccienoBanus — onucaHue.
Kontponbnas padora Nel

Ne O1eHOYHBIE CPENICTBA Kona u nHaumeHoBaHue
TumoBsle KOHTPOJIBHBIC 3a/JaHNS U (WJIH) HHBIE MaTepHajbl, HEOOXOJUMbIEe | MHIUKATOPA KOMIIETEH-
JUTSL OLICHKW 3HAHWH, YMEHUH, HABBIKOB U (WJIM) OIBITA IESTEIHHOCTH, Xa- 002078
PaKTepU3YIOMUX ¢(hOPMUPOBAHHOCTH KOMIICTEHIINH B POLIECCE OCBOCHUS
JUCUUIUINHBL

1. Hayunas npoGnema, npobiemuas cutyanus B AIIK. UA-1 YK-1 Ananusu-
Ienu 1 3a7auu HAYYHOT'O UCCIIEAOBAHMUS. pyeT pobJIeMHYO Cu-
CBsI3b MKy Hay4yHOH Ipo0JieMoi, podaeMHol cutyanueii B ATIK Tyalllio KaK CUCTEMY,
KonTponbhas pabora Nel BBIABJISISL €€ COCTaBIISIEO-

M€ U CBA3U MEXTY
HUMHU.

2. TpeboBanus, npenbsBIsiEMbIE K HAYYHBIM MTPpoOIeMam. NA-2 YK-1 OcymecTs-
Br160p 1 mocTaHOBKA HAYYHBIX MTPOOIIEM. JISIeT IOUCK BapUaHTOB
Pa3paboTka u pemreHre HaydHbIX TPoOIeM. peIeHus TTOCTaBIICHHOM
Kontponbnas padota Nel, 2 MpOOJIEMHON CUTyalluH

Ha OCHOBE JIOCTYIHBIX
HCTOYHUKOB MH(pOpMa-
LUH

3. COop 1 aHanu3 anpuopHOi HHPOPMALIUH [Iepe] IUTAHUPOBAHUEM DKCIIe- UA-3 YK-1 Onpene-
pUMEHTA. JISIeT B paMKaX BbIOpaH-
TpebGoBaHMs peabABIIEMbIE K alPHOPHOH HH(HOPMAIHH. HOTO JITOPUTMA BO-
OnebIT, UCTIBITaHUE. pockl (3a7a4un), moase-
Bune! skcniepumMenTa. JKalue najgbHenen
KouTponbHas pabora Nel, 2 paspabortke. [Ipemra-

raeT CIocoObl UX pelie-
HUS

4, DTarbl B IPOBEICHUN WM CTPYKTYypa IKCIIEPUMEHTA, aTh uX xapakrepu- | MJ[-4 YK-1 PazpabaTsi-
CTHKY. BaeT CTPATETHUIO JOCTH-
Oo6ure TpeboBaHMs K IPOBEICHUIO IKCIIEPUMEHTA KEHUS TTOCTAaBJICHHON
CTpyKTypa IporpaMMbl HCCIEJOBAHUSL. LIEJIA KaK MOCIIeI0Ba-
CymHoCcTh epBUYHOM 00pabOTKN JaHHBIX. TEJIBHOCTh 11aroB, Ipea-

OOmas MeToIMKa YKCIIEPUMEHTAIBHBIX UCCIICAOBAHUH BUJSI pE3yNIbTaT KaxkK-
KauecTBeHHBIE M KOJTMUECTBEHHBIE METOIUKH UCCIIEIOBAHUI JIOTO U3 HUX U OLIEHUBAs
KouTponbHas pabora Nel, 2 VX BIIFSTHUE HA BHEIITHEE

OKpY’KEHHE TUTaHUpYe-
MO JeSATENBHOCTH U Ha
B3aMMOOTHOILIEHUS
YYaCTHUKOB 3TOM Jiesl-
TEIbHOCTH

5. [IpuHUIMITEI ¥ 3a7a4X TPOBEPKHU 3HAUMMOCTH MOJIYYEHHON MaTeMaTHue- UA-2 YK-4 Ilpencras-
CKOM MOJIENIN U3y4aeMoro npolecca. JSIET Pe3yJIbTaThl aKaje-
[IpuHIMIbI, UCIIOJIB3yEeMbIE IPU UHTEPIIPETALMY [TOJIyYEHHBIX pe3yibTa- | MUYecKoil u npodeccu-
TOB OHAJILHOW JESITETbHOCTH
Ob6cy>xaenue u anpodanys MOTy4YeHHBIX Pe3yIbTaTOB Ha Pa3IMYHbBIX Ha pa3NIUYHbIX HAYYHBIX
YPOBHSIX MEPOIPUSITUSX, BKIIIO-
Kontponsnas padota Nel, 2 yasi MEXJAYHapOJHBIE

6. Onpenenenue: HaOMIOACHUE, SKCIIEPUMEHT, U3MEPEHHUSI. NJ-1 OIIK-4 [IpoBogut

Hay4HbIC UCCIICIOBAHUS,
aHAITM3UPYET pe3yiib-
TaThl ¥ TOTOBUT OTYET-
HBIC JIOKYMEHTBI
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7. CTpyKTypa nporpamMmsl UCCIEAOBaHUS. NJ-1TIK-3 BriOupaer
CymHOCTh MTepBUIHON 00paOOTKH TaHHBIX. METOIMKHU TTPOBEICHUS
OcHoOBHBIE 3Tarnbl (HampUMep: MPeABAPUTEIbHBIE SKCIIEPUMEHTHI; IOUC- | IKCIIEPUMEHTOB U UCTIbI-
KOBBIE 3KCIIEPUMEHTHI; BBbIAETICHNE (PAKTOPOB, CYIIECTBEHHO BIMAIONINX | TaHWUH, aHAIM3UPYET UX
Ha Tporiecc). pe3yIbTaThI
Kontponpnas pabora Nel, 2

4.2. llpoueaypsl M OLIEHOYHbIE CPEACTBA /sl MPOBEJIEHUS MPOMEKYTOUHOM aTTeCTALNHU

4.2.1. Ixk3amen

DOk3aMeH sBisieTcs: GOpMON OLIEHKH KadecTBa OCBOCHHs O0y4aloMIMMCS OCHOBHOHM Mpodeccro-
HaJIbHOW 00pa30BaTeIbHON MPOrpaMMBl 10 pasjiesiaM AUCHUIUIMHBL 110 pe3ynpraTaM sK3aMeHa o0yda-
IOLIEMYCsI BBICTABIISIETCS OLICHKA KOTIMYHOY, «XOPOIIO», «yJOBICTBOPUTEIHHOY UITH «HEYIOBIETBOPH-
TEJIBHOY.

DK3aMeH 10 TUCIMIUIMHE IPOBOAUTCS B COOTBETCTBUH C pAaCMCaHUEM IPOMEXYTOUYHON aTTecTa-
LIUH, B KOTOPOM YKa3bIBa€TCsl BPEMS €ro MPOBEACHUS, HOMEP ayAUTOPUH, MECTO NPOBEICHHSI KOHCYIIb-
TalK. Y TBEPXKACHHOE paclucaHue pa3MeIlaeTcsi Ha HHPOPMALMOHHBIX CTEHIaX, a TakKe Ha oduLu-
QJTBLHOM CaiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUH A TPOMEKYTOUHOM aTTECTAIUN 00YJalOMIUXCsl yCTaHaBIUBaeTcsl pado-
4el mporpaMMoi AMCLUUIUIMHBI U JOBOAUTCS 0 CBEIEHUS 00yJarOIIKUXCs B Havalle CeMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MPaBUIIo, JekTopamu. C paszpenieHus 3aBeIyonero kageapoit Ha
9K3aMEHE MOXET MPUCYTCTBOBATh MPENOAABATENb Ka(eIpbl, IPUBICUEHHBIH I TOMOLIM B IpHUEME
sK3aMeHa. B ciydyae oTCyTCTBHS BEAYIIErO IMPENoaaBaTelis SK3aMeH MPUHUMAETCs MpenogaBaTesem,
Ha3HA4YEHHBIM PaCHOPSHKEHUEM 3aBEIYIOLIET0 Kadeapo.

[IpucyrcTBUE Ha SK3aMeHe MperoaaBaTeneil ¢ pyrux kagpeap 6e3 COOTBETCTBYIOIIETO paciops-
KEHUS PEKTOPa, MPOPEKTOpa Mo y4eOHOM paboTe uin JAeKaHa (paKyabTeTa HEe JOMYyCKaeTCs.

OOyuaromiuecs MpH sIBKE Ha HK3aMeH 0053aHbl UMETh IIPU ce0e 3aUeTHYI0 KHUKKY, KOTOPYIO OHU
HPEIbSBIAIOT IK3aMEHATOPY.

Jnist mpoBeieHus SK3aMeHa BEIYIIHA MPero1aBaTellb HaKaHyHE MOTyYaeT B AeKaHaTe 3a4eTHO-
HK3aMEHAllMOHHYIO BEOMOCTh, KOTOpasi BO3BPAIAETCs B JIEKAHAT MOCIE OKOHYAHUS MEPOIPUSITUS B
JIEHb POBEACHUS SK3aMEHA UM YTPOM CJIEIYIOIEro JHS.

DK3aMeHbI IPOBOJATCS MO OMieTaM B YCTHOM MIJIM IMMCbMEHHOM BHJIE, 100 B BUJE TECTUPOBA-
HUS. DK3aMEHAIlMOHHBIE OMIJIETHI COCTABIIAIOTCSA MO YCTAHOBICHHOH (hopMe B COOTBETCTBHH C YTBEP-
KJIEHHBIMU Ka(enpoll 5K3aMEHALMOHHBIMHM BOIPOCAMU M YTBEP)KIAIOTCS 3aBENyoIUM Kadenpoi
eXeroJHo. B Ouiere cogep >KUTCs TPH TEOPETHUECKUX BOTIPOCA.

DK3aMeHaTOpy MPEJOCTaBIAETCs PaBO 3a/1aBaTh BONPOCHI CBEPX OmieTa, a TakKe IOMUMO T€O-
PETUYECKHX BOIPOCOB JaBaTh JUIsl PEIICHUS 3a1a41 U IPUMEPHI, HE BBIXOISIINE 32 PAMKH MTPOHIEHHOTO
MaTepHaa 1o U3y4aeMoi JTUCIUIUIMHE.

3HaHUs, YMEHHUSI M HaBBIKM OOYYaIOLIMXCS ONPENENSIOTCS OICHKAMU «OTJIMYHO», «XOPOLIO»,
«yIlOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHO» U BBICTABIISIOTCS B 3aU€THO-3K3aMEHALMOHHYIO Be-
JIOMOCTB ¥ B 3a4€THYIO KHIDKKY 00YYaroIIerocs B JIeHb SK3aMeHa.

ITpu npoBeeHUH YCTHOTO 3K3aMEHa B ayJAUTOPUH HE JIOJIKHO HAaXOAUThCS Oosiee MATH 00ydaro-
IIMXCSl Ha OJHOTO MPETOAaBaTEIs.

ITpu npoBeeHUH YCTHOTO 3K3aMEHa CTYJISHT BBIOMPACT 3K3aMEHALMOHHBIA OWIIET B CIy4ailHOM
MOpsIKE, 3aTE€M Ha3bIBACT (PaMUIIMIO, UMsI, OTYECTBO M HOMEP 3K3aMEHAIIMOHHOTO OHJIeTa.

Bo Bpems sk3aMeHa o0yuaromuecss MOr'yT HOJIb30BaThCs € PA3peLICHUs HK3aMeHaTopa Mporpam-
MO TUCIMIUIMHBI, CIIPABOYHON M HOPMAaTUBHOM JIUTEPATYpPOH, APYTUMH MOCOOMSIMUA U TEXHUYECKUMU
CpeACTBaMH.

50



Bpems moAroToBku oTBETa MpU cade dK3aMeHa B YCTHOU (popMe JOIKHO COCTaBISTH HE MEHEe
40 MuHYT (TI0 KeNaHUI0 00YYaIOIIerocss OTBET MOKET OBITh JOCPOYHBIM). Bpems oTBera — He Gonee 15
MUHYT.

OOy4Jaromuiicst, UCTIBITHIBAIONIUIN 3aTPYJHEHHS TIPU MOATOTOBKE K OTBETY IO BHIOpAaHHOMY UM
OouseTy, UMeeT IPaBo Ha BEIOOP BTOPOTO OMjIeTa ¢ COOTBETCTBYIOIIMM MTPOJUIEHUEM BPEMEHHU Ha MOATO-
TOBKY. [Ipu OKOHYaTETLHOM OLICHWBAHUU OTBETA OIICHKA CHIKAETCS Ha OJuH Oaul. Beigaua Tpetbero
Owiera He pa3peniaeTcs.

Ecnu oby4aromuiicst SBUJICS Ha SK3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOXOXKIACHHUS aTTeCTallun
B CBSI3U C HEMOATOTOBJICHHOCTHIO, TO B BEAOMOCTH €MY BBICTABIISIETCA OLIEHKA «HEYIIOBJIETBOPH-
TEIBLHOY.

Hapymenne nucuuIiivHbl, COUCHIBAHKUE, UCIIOJIb30BAHUE O0YYarOMIMMUCS HEpa3pelIeHHbIX Ie-
YATHBIX U PYKOITMCHBIX MaTePUAIOB, MOOMIBHBIX TeIe(OHOB, KOMMYHUKATOPOB, TUTAHIIETHBIX KOMITh-
I0TE€POB, HOYTOYKOB U IPYTHX BUIOB TUYHONH KOMMYHHKAIIMOHHOMN U KOMITBIOTEPHOU TEXHUKHU BO BpeMs
aTTeCTAIlMOHHBIX HCIIBITAHUN 3ampenieHo. B ciaydae HapyiieHusi 3TOro TpeOOBaHMS IMpernoaBaTellb
00s13aH yaluTh 00y4aroIIerocs U3 ayJUTOPUH U MPOCTABUTH EMY B BEJOMOCTH OLIEHKY «HEYIOBIIETBO-
PHUTEIBHOM.

BricTaBneHue o1eHoK, MOJy4YeHHBIX MPU MOABEACHUN PE3YIbTaTOB IPOMEKYTOYHON aTTeCTaIlHH,
B 3a4€THO-7K3aMEHAIIMOHHYIO BEJIOMOCTh ¥ 3a4ETHYIO KHUKKY IIPOBOIUTCS B IPUCYTCTBUU CaMOT0 00Y-
yaromierocs. [IpenogaBaTenu HeCyT NepCOHANBHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh U TOUHOCTD
BHECEHHS 3allucell 0 pe3yibTaTaXx MPOMEXKYTOUYHOM aTTeCTallUd B 3a4€THO-PK3aMEHAIMOHHYIO BEO-
MOCTb U B 3a4€THBIE KHUKKH.

HesiBka Ha 5K3aMeH OTMedYaeTcsi B 3a4€THO-3K3aMEHAIIMOHHOW BEJOMOCTU CIIOBAMH «HE
SIBUJICS».

Jlist oOydaronuxcsi, KOTOpbIe HE CMOTIIH CIaTh K3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIIMBAET MEPHUO]I JIMKBUAALNHU 3310JKEHHOCTU. B 3TOT mepuon npenopaBareinu, IpUHUMAaBIINE
9K3aMEH, JJOJKHBI YCTAHOBUTH HE MEHEe 2-X JHEH, Koraa OHU OyayT IPUHUMATH 3aI0JDKEHHOCTH. MH-
dbopMarus 0 TUKBUIAIUH 33J0PKEHHOCTH OTMEUYaeTCsl B 3K3aMEHAI[MOHHOM JIUCTE.

OO0ygarommmcs, TOKa3aBIIUM OTIHYHBIC U XOPOIIINE 3HAHUS B TEUSHUE CEMECTPa B XOE MOCTO-
STHHOT'O TEKYIIIET0 KOHTPOJISI YCIIEBAEMOCTH, MOKET OBITh MPOCTaBJIEHA SK3aMEHAI[MOHHAS OLIEHKA J10-
CpO4HO, T.e. 0e3 caaun sk3ameHa. OIEHKa BBICTABISETCS B SK3aMEHAIIMOHHBIA JIUCT WA B 3a4E€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

WNHBanunapl ¥ nuna ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 37J0POBbSI MOTYT C/IaBaTh 3K3aMEHbI B
MEKCECCHOHHBIN MEPHOJ] B CPOKH, YCTAHOBJIEHHbIE MHIMBUya IbHBIM YU€OHBIM MJIaHOM. VIHBanu bl 1
JIU1A C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 37J0POBbSI, UMEIOIIUE HAPYILICHUS OTIOPHO-/IBUTATEIBLHOTO all-
napara, IOIMyCKaloTCsl Ha aTTeCTAllHOHHbIE UCIIBITAaHUS B COMPOBOKICHUH aCCUCTEHTOB-COITPOBOXKIA10-
1111708

[Iponienypa npoBeAcHUST TPOMEKYTOUHOM aTTeCTAlMK JUIsl OCOOBIX ciydaeB u3noxeHa B «llo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAlMU OOYy4aIoUIUXCs 10
OIIOII 6akamaBpuara, cneruanutera 1 Mmaructparyps» @I'BOY BO HOxuo-Ypansckuii [AY (FOYp-
['AV-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OLeHOYHBIE CPEeICTBA Kon u HaumMeHOBaHMNE
TunoBbIe KOHTPOJILHBIC 331aHUS U (MJTN) UHBIC MaTepHabl, HEOOXOJUMBIE | MHIUKATOpa KOMIICTEH-
JUISL OTICHKY 3HAHWM, YMEHUH, HABBIKOB U (MJIN) OIBITA ACSITEILHOCTH, Xa- 111071
PaKTEPHU3YIOLINX CPOPMHUPOBAHHOCTH KOMIIETCHIIHI B MMPOLIECCE OCBOCHUS
IUCIUATUIMHBL

1. Henu u 3agaun qucuuuinHbl. OCHOBHBIC MTOHSTHUS U ONIPEACICHUS. HUJ-1 YK-1 Ananusu-
Uro Takoe skcriepuMeHT? KakoBa ero poiib B MHKEHEPHOH TIPaKTUKE? pyeT npoOJIeMHYIO CH-
Kaxkue o0mue uepThl HIMEIOT HayYHBIE METOJIBI HCCIICIOBAHUN IS Tyaluio KaK CUCTEMY,
U3Yy4Ye HHUS 3aKOHOMEPHO-CTEU Pa3IMYHbIX MPOIECCOB U SBJICHUHN B IPO- | BBIABIIASI €€ COCTABISIO-
MBIIIEHHOCTH? IITE W CBSI3U MEXTY

HHUMH.
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[IpuBeaure xnaccuukaunuy BUAOB SKCTIEPUMEHTATBHBIX HUCCIIEAOBAHHT,
UCXOJISl U3 LIeJIM IIPOBEJCHNUS SKCIIEPUMEHTA U (POPMBI NIPEJICTABICHHUS pe-
3yJIbTaTOB, @ TAKXKE B 3aBUCUMOCTH OT YCJIOBHH €T0 peaan3anun
Knaccugukanust HayqHbIX poOiieM

Hayunas npo0iema, npodiaemHas cutyanus B ATTK.

Lenu 1 3a7auu HAYYHOT'O UCCIICAOBAHMUS.

[Ipobnema metona B puocopum.

CBsI3bp MeXy Hay4YHOU npoOieMoid, mpobiaemMHoi cutyanueii B AITIK

B 4em 3akiro4aroTcs MPUHIMITHAIBHBIC OTJIMYHS AKTHBHOTO DKCTICPH-
MEHTa OT ITACCHUBHOT0?

[MosicHuTe MpenMyIIecTBa U HEAOCTATKH JTAOOPATOPHOTO U TIPOMBIIII-
JICHHOTO DKCIIEPHUMEHTA.

B 4yeM oTnHure KOMTUYECTBEHHOTO M KAYECTBEHHOTO SKCTICPUMEHTOB?
JaiiTe onpenencHus CIeIyOIIUM TEPMUHAM: OIIBIT, AKTOpP, YPOBEHB
(hak—TOpa, OTKIIMK, GYHKIUS OTKJIMKA, TUTAaH U IUIAHUPOBAHKUE YKCIIEPH-
MEHTA.

[Ipuunabr 00pa3zoBaHMs MPOOIEMHONM CUTYAITUH.

TpeOGoBaHus, IpeAbSBIIEMbIe K HAYYHBIM TPOOIEMaM.

Br100op 1 MocTaHOBKA HAYYHBIX IPOOJIEM.

Pa3paboTka 1 peneHre HaydHbIX TPo0JIeM.

N/I-2 YK-1 OcymiecTs-
JISIeT TIOUCK BApUAHTOB
PEIICHHUS TIOCTaBICHHOM
IPOOJIEMHOM CHTYaITHH
Ha OCHOBE JIOCTYITHBIX
UCTOYHUKOB HH(OpMa-
UH

Yro Takoe ciryyaiiHas BennunHa? B ueM 3aKitoyaroTcs OTINYHS JUCKPET-
HOW OT HENpepBIBHOH ciy4aiiHo BennuuHb? [IpuBeanre npumepsl,
Kakue BeposTHOCTHBIE XapaKTEepUCTUKU UCIIOIb3YIOT TSl OIIMCAHUS pac-
TIpeJiele "HUH CITy4ali-HbIX BETUYNH?

C KxaKoil LeNbIo UCIIONB3YIOT 3aKOHBI pacipeeseHrs Ipu 00padoTke
JaHHBIX 3KC-TIEPUMEHTAJIbHBIX UCCIIEI0BaHUI?

[Touemy HOpMaJIBHBIHN 3aKOH paclpeeneHus Haubojee NPUMEHUM B 3KC-
MEPUMEH "TaIbHOM NpaKTHKe?

COop u aHaIM3 anpUOPHON MH(POPMALIMK TIEpe/] IJIAHUPOBAHUEM IKCIIE-
pUMEHTA.

TpeboBanus NpeabsABIIEMbIE K allPHOPHON HH(OpMAIIHU.

OnbIT, UCTIBITAHHUE.

Buibl sxcniepuMenTa.

N-3 YK-1 Ompene-
JIIET B paMKax BBIOpaH-
HOT'O aJITOPUTMa BO-
npockl (3a1a4n), moaje-
JKalllue JajJbHeHIIeH
paspabotke. [Ipemia-
raeT CTI0COOBI MX pere-
HUS

Kaxkwne 3amaun pemaior B X0/ IPEeIBapUTEIHPHON CTATUCTHIECKON 00pa-
OOTKH SKCIEPUMEH-TAJIbHBIX TaHHBIX?

UYro Takoe reHepabHasi COBOKYIHOCTh U BBIOOpKA?

B gem 3akirouaeTcst OCHOBHAS HJesI OLICHUBAHMUS C TIOMOIIBIO JOBEPH-
TesnbHOro HHTepBaia? C MOMOIIBIO KaKUX paclpeae’cHUil IPOUCXOIUT
MOCTPOCHUE JOBEPUTEIBHBIX HHTEPBAJIOB IJI1 MATEMAaTHIECKOTO OXKH1a-
HUS U AUCTIEpCUn?

Ortansl B IPOBEACHUH WIN CTPYKTYpa SKCIEPUMEHTA, AaTh UX XapaKTepH-
CTHKY.

OO6m1re TpeOboBaHUs K IPOBEJCHUIO IKCTIEPUMEHTA

CTpyKTypa nporpaMmbl UCCIIEIOBaHUSI.

CyILIHOCTb MEPBUYHON 00padOTKM TaHHBIX.

OOwiast METOIMKa KCIIEPUMEHTAIBHBIX HCCIIEA0BAHUN

UacTHble METOJIMKH SKCTIEPUMEHTATILHBIX UCCIIEJOBAHUI B arpOUHKEHe-
pHH.

KadecTBeHHbIE U KOJTMUYECTBEHHbIE METOAMKH MCCIICIOBaHUH

N/1-4 YK-1 Pa3pabatbi-
BaeT CTPATErUIO TOCTH-
JKCHMS TIOCTABIICHHOM
IEIU KaK MOCeI0Ba-
TEIbHOCTH 111aroB, Mpe-
BU/JIS PE3YNIbTAT KaXK-
JIOTO M3 HUX W OIICHUBAs
WX BIWSHHE Ha BHEIIIHEE
OKpY>K€HUE IJIaHupYye-
MOM JIEITEILHOCTH U HA
B3aMMOOTHOILICHUS
YYaCTHUKOB 3TOU Aesi-
TEIBHOCTH

B uem 3akir0o4aeTcs CYIIHOCTh CTATUCTHYSCKUX TumoTe3? Uto Takoe Hy-
JIeBasi ¥ aJbTePHATHB-HAS CTATUCTUUCCKHUE THITOTE3bI?

C MOMOIIIBbIO KAaKUX KPUTEPUEB TPOU3BOIUTCS OTCEB TPYOBIX MOTPEIITHO-
cTen?

Kakwue 3a1a4i BOSHUKAIOT [IPH CPABHEHHUHU ABYX PAZ0B HAOJIOACHUM DKC-
MIEPUMEHTAIBHBIX JaHHBIX? C MOMOIIBIO0 KAKUX KPUTEPUEB OHH Pellla-
FoTCs?

NJ1-2 YK-4 Tlpencras-
JISIeT Pe3yJIbTAThI aKkaje-
MUYeCcKor U nmpodeccu-
OHAJILHOM JIeSTENBHO-
CTH Ha Pa3Iu4HBIX
HAYYHBIX MEPOTIPHUS-
THSIX, BKJTIOYAsT MEXKTY-
HapOJIHBIE
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Urto Takoe kputepuii cornacusi? KakoBa oCHOBHAs UEs €r0 UCIOJIb30Ba-
HUSI TTPU TIPOBEPKE TUMOTE3 O BUJe QYHKIIMK pactipeielieHus ?
[TpuHIHMITEI 1 33241 TPOBEPKHU 3HAYMMOCTH TIOJTYYCHHON MaTeMaTHye-
CKOH MOJENN U3y4aeMoro mporiecca.

[IpuHIHAIIEI, HCTIONB3YyEeMbIE IPH HHTEPIPETAIINN TTOTYISHHBIX Pe3yIbTa-

TOB
OO0cyxieHre U anmpo0arys MoMyYeHHBIX PE3yIbTaTOB Ha PA3TUIHBIX
YPOBHSIX

6. Kaxk orenmBaeTcs aieKBaTHOCTh CTATHCTHUSCKON MOIEITH? N/I-1 OIIK-4 ITpoBogut
Urto Ha3bIBaETCS YACTHBIM KOA(PGUIIMEHTOM KOPPEISIH? Hay4YHbIC UCCIIEIOBA-
Uto Ha3bIBaCTCS MHOXKECTBEHHBIM KO3 (UITMSHTOM KOppEsIu? HUS1, aHATTU3UPYET pe-
38. Kakumu cBoiicTBamu 00:1a1ar0T K03()HUIIHEHTHI KOPPEIISIUH? 3yJIBTaThl H TOTOBUT OT-
Onpenesnenue: HaOMIOICHUE, YKCIIEPUMEHT, U3MEPEHHSI. YEeTHBIC JIOKYMEHTBI

TexHHKa UCCIIeTOBAHU.
[Ipouenypa nccienoBaHusl.
TpebGoBaHUs K HAOJIOCHHIO.
Htor uccneqoBaHus — OIMCAHHE.

7. C Kako# LENbI0 NCIONB3YIOT TEOPHUIO IIIAHUPOBAHUS IKCIIEpUMEHTA? NJ-1T1K-3 BriOupaer
W3 xakux cooOpakeHHii BEIOMPAIOT OCHOBHBIE (haKTOPBI, UX YPOBHH, & METOAMKH IIPOBEICHHUS
TaKXe HHTepBaJibl Ba-pbUpoBaHusl (hakTopoB Ipu nposeaeHun [1OD u 9KCIEPUMEHTOB U UCIIbI-
JD2? TaHUl, aHATU3UPYET UX

Ha Tporiecce).

B uem 3akmrouaercs ocHoBHas uzaes JOI? pe3yabTaThl
B uewm 3akirovaroTcs mpuYMHBI HeaIeKBATHOCTH MaTEeMaTHIeCKON MO-
nenu? Kak npou3BoAUT-Cs OIICHKA aJeKBATHOCTHU?

CrpyKTypa mporpamMmbl UCCIEIOBAHMUS.

CyIIHOCTD MEPBUYHOM 00PaOOTKHU TaHHBIX.

OcHoOBHBIE 3Tanbl (HaIpUMep: IpeaBapUTENbHbIE SKCIIEPUMEH-ThI; ITOHC-
KOBBIC SKCIIEPUMEHTBI; BhIJICIICHNAE ()aKTOPOB, CYIIECTBCHHO BIIMSIOIINX

[IIkana v KpUTEpUU OLIEHUBAHMS OTBETA O0YYAIOIIETOCs MPEICTaBICHbI B TAOIHULIE.

MIxana

Kputepun onennBanus

Onenka 5
(oTyIM4HO)

- 00yJaIOIIUIICS MTOJTHO YCBOWII YUESOHBINH MaTepHal;

- IIOKa3bIBACT 3HAHNE OCHOBHBIX MOHITHN JUCIUILUINHBI, TPAMOTHO TIOIB3YETCS
TEPMUHOJIOTHEH;

- IPOSBJISICT YMEHUE aHAIIM3UPOBaTh U 000011aTh HHPOPMALIUIO, HABBIKU CBSI3-
HOTO OIKCAHUs SIBIICHUH U MPOIECCOB,;

- IEMOHCTPUPYET YMEHHE H3JIaraTh MaTepHal B OMPeaesIeHHON JIOTHIECKOH Mo-
CJIeI0BaTEeIbHOCTH;

- TIOKa3bIBAaCT YMEHUE WJUTIOCTPUPOBATh TEOPETHUCCKUE TMOJOKEHUS KOHKPET-
HBIMH TIPUMEPaMU;

- IeMOHCTPHUpPYET CHOPMHPOBAHHOCTh M YCTOWYMBOCTH 3HAHWH, YMEHWUH U
HABBIKOB;

- MOTYT OBITh IOMYIICHBI OJTHA—/[BE HETOYHOCTH IPHU OCBEIICHUN BTOPOCTEIICH-
HBIX BOIIPOCOB.

Orenka 4
(xoporo)

- OTBET YAOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OIEHKY «5», HO TIPU 3TOM
HMMEET MECTO OIMH U3 HEJIOCTATKOB:

- B YCBOCHHMH Y4EOHOTO MaTrepuaia IOMyIIeHbI TPOOeibl, He HCKa3UBIIHE CONEP-
JKaHUE OTBETA;

- B M3JIOKCHUH MaTepHalia JIONYIICHB He3HAYUTEIbHbIC HETOUHOCTH.

Ornenka 3
(YIOBIIETBOPUTEIHHO)

- 3HAHHWE OCHOBHOTO MPOTPAMMHOTO MaTepHalia B MHHUMAJIbHOM 00beMe, MOo-
TPEIIHOCTH HENPUHIMITHAIFHOTO XapakTepa B OTBETE HA DK3aMEHE: HEIOJIHO
WJIN HETOCIIeIOBATEBHO PACKPBITO COJIEpKAHNE MaTepualla, HO TI0Ka3aHo 00-
111e¢ TOHUMAaHUE BOMPOCOB;
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- UMEJTUCH 3aTPYJHCHHS WU JAOMYIIEHBI OIUOKU B ONPE/ICIICHUN TIOHATUH, UC-
MOJTE30BAaHUH TEPMUHOJIOTHH, ONMCAHNH SBJICHUH U MPOIIECCOB, UCTIPABICHHBIC
MOCTIE HABOSIINX BOIIPOCOB;

- BBISBJICHA HEJOCTAaTOYHAas C(OPMHUPOBAHHOCTh 3HAHWH, YMEHUI U HABHIKOB,
00yJaroniicsi He MOXET MPUMEHUTH TEOPHIO B HOBOW CUTYAITHH.

Onenka 2
(HEyIOBIETBOPUTENHHO)

- MpOOEIBl B 3HAHUSX OCHOBHOT'O MPOTPAMMHOTO MaTepualia, IPUHIIUITHATbHEIC
OMMUOKH TIPU OTBETE HA BOTIPOCHI;

- 00Hapy>KEHO HE3HAHWE WJIM HEMOHWMaHUE OOJNBINCH WM HanboJee BaKHOM
YacTH y4eOHOr0 MaTeprania,

- IOTYIICHBI ONIHOKU B ONIPECIICHUH TIOHITHH, TPH UCTIOIh30BAHIH TEPMUHO-
JIOTUH, B OTIMCAHUU SIBIICHUI W TPOIIECCOB, KOTOPHIE HE MCIPABIICHBI ITOCIIC HE-
CKOJIBKMX HaBOISIINX BOIIPOCOB;

- He c(hOpMHUPOBAHBI KOMIICTCHITUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS,
YMEHUSI M HaBBIKH.
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JUCT PETUCTPAIIUU U3SMEHEHUI

Homep

MCHC-
HUA

Howmepa nucros

3aMCHCH-
HBIX

HOBBIX

aAHHYJIUPO-
BaH-HBIX

OcHoBanue JJIs1 BHCCCHU A N3MEHEHHH

Iloanuce

Pacmud-
pOBKa MO~
MTUCH

Jlata BHECE-
HUSA U3MCHC-
HUS
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