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1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

Ilenpto ocBoeHUsT MOAYJS AMCHUIUTHHBI TI0 BeIOOpY b1.B.JIB.09.02 BapmaTuBHON dacTh
mucuuiuimH - Oioka 1 yuebHoro aHa «OOpaboTKa AKCIEPUMEHTANBHBIX — JTaHHBIX)
(ampTepHaTuBHAs aucnmiuiiHa 1o Beioopy - b1.B.JIB.09.01 «IlmanupoBanue SKCHIEpUMEHTA»)
SIBIIIETCS. TOATOTOBKAa OakamaBpoB 1o HampaBineHuto 22.03.01 «MarepuanoBenenue u
TEXHOJIOTHSl MaTepHalioB» U MNPOQPIII0 MOATOTOBKH «MarepraloBeeHHE U TEXHOJIOTHUS
MaTepHajoB (B MAIIMHOCTPOCHUHU)» K MPOPECCHOHATBHON AEATEIFHOCTH B COOTBETCTBUH C
TpeboBanusiMu denepanbHoro ['ocyaapcTBeHHOr0 06pa30BaTENbHOIO CTaHAAPTA.

3ajgadyeil W3ydYeHHs JUCHMIUIMHBI SIBJISETCS TOATOTOBKA CTYACHTOB K TBOPYECKOMY
IMPUMECHCHUIO ITOJIYYCHHBIX 3HAHUN npru CO3JaHHMU HOBBIX U COBCPIICHCTBOBAHUIO HeﬁCTBYIOH[HX
TEXHOJIOTUYECKHUX TPOIeccoB, (OPMUPOBAHUIO Y CTYAEHTOB CHCTEMBbI 3HAHUI MO 00paboTke
HKCIEPUMEHTAIBHBIX BO BCeX cepax yueOHON U MPOU3BOJICTBEHHOM IEATENFHOCTH. DTa 3a/1a4a
pelaeTcs CleAyIUMU CI0OCOOaMuU:

- OCYIIECTBJICHHE KOPPEKTHOTO cOopa MH(OpMAIUK MPH MMACCHBHOM JKCIIEPHUMEHTE H
MPABUJIBHOTO U3MEpeHUs (PaKTOPOB U MapaMeTPOB 0OBEKTA UCCIIEIOBAHMUS;

- (¢opmupoBaHHE MOHATUH 00 OIICHKE OSKCIIEPUMEHTAIBHBIX JAHHBIX, TE€HEPAITbHOU
COBOKYITHOCTH U BBIOOPKH M3 HEE CIyYaiHbIX BEIUYMH;

- IPUBUTHUE CTY/AECHTaM INPEACTABIEHUS O KOPPEISALUOHHOM U PErPECCMOHHOM aHaIN3ax,
METOJIMKE OIICHKU M OTCEMBAHHUH PA3IMUHBIX ()aKTOPOB BEIOOPOK CITYyYaiHBIX BETUYHH;

- NPUMEHEHHE METOJOB IIJJAHUPOBAHHOIO HKCIIEPUMEHTA IPHU IOJHOM (PAKTOPHOM
SKCIIEPUMEHTE U ISl COKpAIlleHUs KOJMYECTBA ONBITOB MPU HCIOIB30BAaHUH JPOOHOTO
(aKTOPHOTO SKCIIEPUMEHTA,

- o0yyeHne MeToJaM IIIAHUPOBAHHOTO YKCIEPUMEHTA U TTOUCKA ONTUMAIIbHBIX 3HAUCHUHN
(GYHKIMU OTKIMKAa B ONPEACICHHOW O0JIaCTH CYyIIECTBOBAaHMS (PAaKTOPOB TEXHOJIOTUYECKOTO
nporecca.

2 MecTO JUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM
NporpaMMbl NOATOTOBKH 0akajiaBpa

Juctmmumza o Beioopy b1.B.JIB.09.02 BapuaTHBHOM YacTH AMCIUIUIMH Onoka 1
yuyeObHoro miaaHa «OO0paboTka S3KCIEPUMEHTAIBHBIX JaHHHBIX» SIBISETCS OCHOBOM JUIS
JUCIUIUINH TPOo(eCCUOHATBHOIO LUKJIA.

Jns  w3yyeHMs ~ JUCHMIUIMHBI ~ HEOOXOAMMBI  3HaHUsA  (YMEHMs,  BJIAJCHMS),
chopMUpOBaHHBIE B  pe3yJlbTaTe€ U3Y4YEHMs JAMCLUMIUIMH  €CTECTBEHHO-HAYYHOTO U
npoeCCHOHATIBHOIO IMKJIOB, TakKUX Kak Oa3oBble mucuumianHbl b1.5.09 «MaremaTukay,
b1.5.10 «®usuka», b1.b.11 «Xumusay», guctunianasl BapuatuBHoi yactu b1.B.01 «®Pusndeckas
xumus», b1.B.JIB.03.01 «Anamu3 uucnoBoir  uHpopmammm» uam  b1.B.J[B.03.02
«MatemaThueckas CTaTUCTUKA B METAJULYPTUU», a 3HAHUS, YMEHUS U HABbIKU, IOJy4YEHHBIE NTPU
e€ u3yyeHMH, OYyIyT HCHOJIb30BAHBI B MPOIECCE OCBOCHMS CIELUUAIBHBIX IMCLUUIUIMH, MPHU
KypCOBOM MPOEKTUPOBaHUHU, oAroToBke U 3aummre BKP, B npaktuyeckoil npodeccrnonanbHON
JESATEIIBHOCTH.

[Tocnenyronme NUCHUIUIMHBI, KOTOpble OazupyroTcs Ha aucuuiuinHe «llnanupoBanue
skcnepuMmeHTta» -  bl.b.21 «MogenupoBaHne W ONTUMHU3ALUSA CBOWCTB MAaTEpUajoB U
TEXHOJIOrM4eckux mnporueccoB», b1.B.06 «Meroasl uccienoBaHus MaTEpPUAIOB U MPOLIECCOBY,
b1.B.07 «®usuveckue cpoicrBa marepuanoB», b1.B./IB.08.01 «HMP» wau B1.B.[IB.08.02
«OcHoBbI Kpuctaiiorpagpumn», [ MA.

3 KomnereHuuu oOy4damomierocsi, (popmupyembie B pe3yjabTaTe OCBOCHUS
AUCHUILVIMHBI (MOYJIS) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHHu s

B pesynbrare ocBoeHuss AucUMIUIUHBL (Moayns) «OOpaboTka SKCIEPUMEHTAIbHBIX
JAHHBIX» 00yUaIOIIMKACS TOJKEeH 001a1aTh CAeTyIOIUMH KOMIETEHIIUSIMHU:



CTpyKTypHBII
AJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl 00y4eHUS

Kon u conep:xanne kommnerennuu: OIIK-2 - cmocoOHOCTBIO UCTIOIB30BATH B

HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH 3HAHUA O IMOAXO0JaX U METOJAaX IMOJIYYCHHA PE3YJIIbTATOB B

TEOPCTUUCCKUX U SKCIICPUMECHTAJIbHBIX NCCICAOBAHUAX

3HaTh

- 3(hpexTUBHBIE METO/IBI COOpa U MPEACTABICHUS SKCIIEPUMEHTAIbHON
uHpopManuy,

- KOppEJSIMOHHBINA aHAIU3;

- pPErpECCUOHHBIN aHAIU3

VYmMmern

- NpPUMEHATH MeToabl 3(dexkTuBHOrO cOOpa M IMpeACTaBICHHUS SKCICPUMEH-
TaJIbHOW MH(POPMALIUY;

- HCIOJb30BaTh KOPPEISIIMOHHBIA aHATU3 Ui OLEHKH HCXOIHOW BBIOOPKH,
OTCEMBAHMUSA HE3HAYMMBIX (DAKTOPOB, ONpenesieHHs] 3HAUMMOW CTaTHCTUYEC-
KO CBSI3U MEXIy 3aBUCHMBIMH U HE3aBUCHMBIMU TIE€PEMEHBIMH;

- I0JIb30BaThCsl MATEMATHUECKUM alIapaToM PerpecCHOHHOIO aHAIN3a

Bnaners

- IpreMamM# cOopa 1 MpeACTaBICHHUS SKCIIEPUMEHTAILHOW HHPOPMALINH;

- HaBBIKaMH KOPPEJSIIMOHHOTO aHAIM3a JJIsl 00pabOTKU BBIOOPKU CITydallHBIX
BEJIMYWH;

- mpaBWwIaMH pacyera KOd3((UIMEHTOB PErpecCHOHHBIX YPAaBHEHHUH CBS3H
3aBHCUMBIX U HE3aBUCHMBIX TIEPEMEHHBIX BHIOOPKH

Koxa u conep:xkanue komnerenuuu: [1K-2 - cnocoOHOCTBIO OCYIIECTBIIATE COOp TaHHBIX,
U3y4yaTh, aHAIM3UPOBATh U 0000IIATh HAYYHO-TEXHUYECKYI0 HH(DOPMAIIUIO IO TEMaTHKe
UCCIIEIOBaHMsI, pa3pabOTKe U UCIIOJIb30BAHUIO TEXHUUECKOHN JTOKYMEHTALUH, OCHOBHBIM
HOPMAaTUBHBIM JOKYMEHTaM I10 BOIIPOCAM MHTEJUIEKTyaJIbHOH COOCTBEHHOCTH, MOATOTOBKE
JJOKYMEHTOB K IIATEHTOBAaHUIO, 0(OPMIICHUIO HOY-Xay

3HaTh

- METO/Ibl IUNTAHUPOBAHUS HKCIIEPUMEHTOB Pa3HOI'0 YPOBHS;
- crocoObl COCTABJICHNUS TNIAHOB MAaTEMAaTHYECKOT 0 SKCIIEPUMEHTA;
- IPOUEAYPHI IONCKA ONTUMAIIBHBIX pENIEHUHN

YMmern

- IPUMCHATH MECTOABI INIAHUPOBAHUA SKCIICPUMEHTOB PA3HOI'O YPOBHI ;
- COCTABJIATH IJIaHBI MAaTEMATUYCCKOTO OKCIICPUMCHTA,
- HAXOJUTH OINITUMAJILHBIC PCIICHUS N3BECCTHBIMU MCTOJaMU

Bnanets

- METOJaMU IJIAHUPOBAHUS DKCIIEPUMEHTAMU Pa3HOTO YPOBHS;

- METOJIMKOM MOJHOTO U POOHOT'0 MaTEeMAaTUUYECKOTO KCIIEPUMEHTA;

- METOJAMU ONIPEAEIIEHUS IKCTPEMAIIbHBIX 3HAYEHUN [IPU ITOUCKE ONTUMAIIb-
HBIX 3HAUCHUI

4 CTpyKTypa U coJeprkaHue JUCUMILIMHBI (MOIYJIs)

OO6miast TpyI0EMKOCTh JUCHUIUIMHBI COCTaBIISICT 4 3a4eTHBIE €IUHUIIBI WUITU
144 akan. yaca, B TOM 4HCJIC:

— KOHTaKTHas paboTa — 72 akaj. yaca:

— ayauTopHas — 68 akaj. 4acos;

— BHeayauTopHas koHTakTHas pabora (BHKP) — 4 akan. gaca,

— caMocrosTelbHas pabora — 36,3 akaj. Jaca,

— TMOATOTOBKA K 3K3aMmeHy — 35,7 akaj. Jaca.
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1. Benenue. CBeneHust U3 TEOpUU Be- 6 4 - 4 4 [Ipopabotka Teoperndeckoro | TeKyluil KOHTPOJIb OIIK 2-
POSITHOCTH U MAaTE€MAaTHYE€CKOM CTaTUCTHU- (JIEKIIMOHHOT0) MaTepuaa. yCII€Ba€MOCTH. 3yB
KH (TeHepalibHas COBOKYIHOCTh, BBIOOpKa Nzyuenune nononuutensHoro |IIpoBenenne pacueTHBIX
CITy4ailHBIX BEIMYMH, XapaKTEPUCTUKU MaTepuaa. paboT ¢ mpuMeHEeHuEM
BBIOOpKH ) . [ToHsATHE O BUIaX IJIaHUPOBA- ITK. - AKP Ne 1
HUSI MATEMAaTUYEeCKOTO M (PU3HUECKOTO
AKCIIEPUMEHTOB, IPUHIIUIIAX TEOMETPH-
94eCKOTo M (PU3MYECKOTr0 MOA00Hs 00BEK-
TOB YIIPaBJICHHUS.
2. COop ¥ TpeICTaBJICHNE YKCIICPUMEH- 6 4 - 421 4 [Mpopabotka Teopetndeckoro |TeKymIuil KOHTPOJIb OIIK 2-
TaJbHBIX IAHHBIX (TaOIHIIBI-IUCTKU pac- (JIeKIIMOHHOT0) MaTepuaa. YCIIEBAEMOCTH. 3yB
cerBaHusl, rpaduueckoe NpeCcTaBlIeHUE B Nzyuenne nonomuautensHoro |IIpoBenenue pacueTHbIX
BUJIE THCTOTPaMM U JIp.). CtaTuctuyec- Marepuana. paboT ¢ mpuMeHEeHNEM
Koe 000CHOBaHuE 00beMa BHIOOPKHU IIPH ITK.- AKP Ne 2
KOHTPOJIE Y MOCTABLIMKA U NOTPeOUTES.
3. XapaKTepUCTUKH BUJIOB dKCIIEPUMEH- 6 5 - |521 5 [Mpopabotka Teoperndeckoro |Texkymuii KOHTPOJIb OIIK 2-
TOB (TEOPETUUYECKUM TTOX0], MaTeMaTH- (JIEKIIMOHHOT0) MaTepuaa. yCIIEBAE€MOCTH. 3yB
YeCKOe CUMYJIUPOBaHUE YCIOBUH KCIIe- Nzyuenue nononuutensHoro |IIpoBenenue pacueTHbIX
pUMeHTa, (PU3HUYECKHI SKCIEPUMEHT), YC- MaTepHaa. paboT ¢ mpuMeHEeHNEM
TIOBUSI TOA00UST PUBNYECKOTO 0OBEKTA U ITK. - AKP Ne 3
MaTepuaabHOU Konuu. Beibop Hanbonee
3¢ dexTUBHOM cxembl 3kcriepuMenTa. Co-
CTaBJICHHE TUTaHa MPOBEJCHUS YKCIIEPH-
MEHTOB Pa3HbIX YPOBHEH (OMBITHBIMH, Ja-
O0paToOpHBIH, MOTYIPOMBIIUIEHHBIH, IPO-
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MBIIIJICHHBIN, H3TOTOBJIEHUE OIBITHO-
MIPOMBIIIIJICHHOM MMapTUH)
4. KoppensiimoHHbINA aHaJIU3 B paMKax 6 4 - 1421 5 [Mpopabotka Teoperndeckoro |TeKymIuii KOHTPOJIb OIIK 2-
OTCEUBaHUS HE3HAYUMBIX (PaKTOPOB IKC- (JIeKLIMOHHOT0) MaTepuaa. YCIIEBAEMOCTH. 3YB;
MEPUMEHTAILHOW BEIOOPKH JIAHHBIX, yC- Nzydenne nononmautensHoro |IIpoBeneHye pacyeTHbBIX
TaHOBJICHUS BHJIA PETPECCUOHHBIX YpaB- MaTtepuana. paboT ¢ MpUMeHeEHNEM
HEHUM C TOCTPOECHUEM KOPPEIISAIIMOHHON ITIK. - AKP Ne 4
TaOIUIBI (MATPHUIIHI)
5. Perpeccuonnsiii ananus. Onpenenenne | 6 4 - 421 5 [Mpopabotka Teopetndeckoro |TeKymIuil KOHTPOJIb OIIK 2-
K02 (HUIIMEHTOB PErPECCHOHHOTO ypaB- (JIeKIIMOHHOT0) MaTepuaa. yCII€Ba€MOCTH. 3yB
HEHUS C MPUMEHEHUEM METO0/1a HauMEHb- Nzydenne nomonmautensHoro |IIpoBeneHue pacyeTHbBIX
mux kBajaparoB (MHK). Pacuer nokasa- MaTepuaa. paboT ¢ MpUMeHEHHEM
TeJel KauyecTBa (TOYHOCTH, aJIeKBaTHOC- ITK. - AKP Ne 5
TH) perpeccuu
6. [TonHbI 1 APOOHBIN (aKTOPHBIHA KC- 6 4 - 1421 ) [Mpopabotka Teopetndeckoro |TeKymIuil KOHTPOJIb [IK 2-3yB
nepuMeHT. [IpaBuna mocTpoeHus miaHoB (JIeKIIMOHHOT0) MaTepuaa. yCIIEBA€EMOCTH.
sKcIepruMeHTOB. OCHOBHBIE CBOMCTBA Nzyuenne nonomuautensHoro |IIpoBeneHue pacueTHBIX
MaTpPHUIIBI MATEMAaTHYECKU TUIAHUPYEMOTO MaTepuana. paboT c MpUMeHEHHEM
JKCIIEpUMEHTa (OPTOrOHAIBHOCTh, POTO- ITIK. - AKP Ne 6
TabeNbHOCTh, CHMMETPUYHOCTh, HOPMHU-
POBKa dKCIIEPUMEHTAITBHON MaTPHIIHI).
7. Meronuka pacuera K03(h(HUIUEHTOB 6 4 - 421 4 [Mpopabotka Teoperndeckoro |Texkymiuii KOHTPOJIb IIK 2-3yB
SMIUPHUYECKOTO YPABHEHHUS 110 JTAHHBIM (JIEKITMOHHOT0) MaTepHaa. yCIIEBAaEMOCTH.
MPOBEJICHHOTO MJIAHUPYEMOTO IKCIIEPH- Nzyuenue nononuutensHoro |IIpoBenenue pacueTHbIX
MeHTa. CBs3b 2 dekra pakropa ¢ Kodh- Marepuasa. paboT c MpUMeHEHNEM
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¢dbunuentamu ypaBuenus. Kpurepuu or- IIK. - AKP Ne 7
TUMAaJbHOCTH TUTAHOB DKCIICPUMECHTA.
8. BBenenue B pelieHne 1o NoucKy ontu- | 6 5 - |521 4,3 |IIpopaborka Teopetnueckoro |TeKyIiui KOHTPOJIb TIK 2-3yB
y y
MaJbHOT'O SKCTPEMATILHOTO 3HAUCHUS T1a- (JIEKITMOHHOT0) MaTepHaa. YCIIEBAEMOCTH.
pameTpa ONTUMHU3AIHNH B 00IaCTH OTIpe- Nzydenne nononmautensHoro |IIpoBeneHye pacyeTHbBIX
neneHus (GYHKIUU ABYX U MHOTO(AKTOP- MaTepuala. paboT ¢ mpuMeHEeHuEM
HBIX ypaBHEHUH (METO/1 KPyTOTO BOCXO0XK- IIK. - AKP Ne 8
nenust bokca-Ywuiicona u nip.)
HToro 3a cemectp 6 | 34 - 34/ 36,3 JK3aMeH
14U

N -8B TOM YuClC, YaCbl, OTBCACHHBLIC HA pa60Ty B HHTepaKTHBHOﬁ (l)opMe.




5 Oopa3oBaresbHBbIC H HH(POPMAIIMOHHBIE TEXHOJIOTHH

B mpouecce mpenogaBanusi ucuIuIMHbl «O0pabOTKa IKCHEPUMEHTAIbHBIX JaHHBIX )
IPUMEHSIIOTCS TPAAULIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTUH.

Jlexiuu mpoxXoAsT Kak B TPAJIULMOHHON GopMme, Tak U B popMe JEeKIUNH-KOHCYIbTaIHH,
I7le TEOPETUUECKUI MaTepuall 3apaHee BbIIAETCS CTYIAEHTAM JUIsl CaMOCTOSTENIbHOIO U3YUEHUS,
JUISL TIOJITOTOBKU BOIIPOCOB JIEKTOPY, TaKUM 0O0pa3oM, JIEKLHUS MPOXOAMUT MO TUILYy BOMPOCHI-
OTBETHI-IUCKYCCHUS. JIEKIIMM YUTAIOTCSI C UCIIOJIb30BAHUEM MYJIbTUMEAMMHOIO 000OpYyr0BaHUS,
MIPE3EHTALMOHHBIX MaTEpUaJOB.

JIeKuMOHHBIN MaTepual 3aKperuIsieTcsl B X0J€ MPAKTUUECKUX 3aHATHH, Ha KOTOPBIX BbI-
MOJIHSIFOTCS TPYIIIOBbIE WIIM MHAUBUAYAIbHBIE 33JIaHUs 110 IpoiaeHHOoM Teme. [Ipu npoBenenun
NPAaKTUYECKUX 3aHATHH HUCMOJIB3YeTCS METOJ KOHTEKCTHOrO OOyuYeHHsI, KOTOPBIH MO3BOJISET
YCBOUTh MaTepHall IyTEM BBIABICHHUS CBSI3€M MEXIYy KOHKPETHbIM 3HAHMEM H €ro
IPUMEHEHHUEM.

[Ipy BBINOJHEHMH MPAKTUYECKHX 3aHATHI HMCHOJIB3YETCS TEXHOJOTHSI KOJIEKTHUBHOTO
B3aUMOJICHCTBUA. 3aHATUS MPOBOAATCS B BUAE OOCYKICHHS MOIYYEHHOTO 3a/JaHUs, IPU STOM
CTYJIEHTBHl pabOTal0T COBMECTHO C MOCIEAYIOIIUM TPYIIOBBIM AHAIM30M MOJIYUYEHHBIX pe-
3yJbTATOB.

B y4eOHOM mpoliecce MCHONB3YIOTCS aKTHUBHBIE U MHTEPAKTUBHBIE (POPMBI MPOBEACHUS
3aHATUH (KOMIBIOTEPHBIE CUMYJISLUU, pa300p KOHKPETHBIX CUTYyallUi) B COUYETaHUU C BHeay-
TUTOPHOU paboToil ¢ 1enbio (GOPMUPOBAHUS U Pa3BUTHs MPOGECCHOHATBHBIX HABBIKOB 00Y-
YaroIIMXCA.

CaMocrtosiTenbHass paboTa CTYICHTOB CTUMYIUPYET CTYACHTOB K WHAMBUAYAIbHON
npopaboTKe TeM B Mpoliecce HanucaHus pedepaTtoB, BHIIOJHEHUS HHANBUAYAIbHbBIX 3aJaHUM, B
MpoILecce MOATOTOBKH K KOHTPOJIbHBIM pab0TaM M UTOTOBOM aTTECTAIIUH.

6  YdyeOHO-meTOOMYecKOe  oOecmeyeHHE  CAMOCTOAITEIbHOH  padoThI
00y4YarIIHUXCs

Ouenounvie cpedcmea 0Jisl _NpPOo8eOeHuUs. MmeKyue20 KOHMPOAs 6 6uoe  ayoumopHou
kKoHmpoavHou pabomul (AKP)
Ilepeuenv mem 0151 NOO2OMOBKU K CEMUHAPCKUM 3AHAMUAM.

AKP Ne 1. COop sKcriepMEHTaIbHBIX TaHHBIX - JIUCT pACCEHBAHUS

[ToctpouTh M 3amONHUTH JIUCT pacceMBaHUs (KOHTPOJBHBINM JIMCT) — MO 3aJlaHHIO
IpernoiaBaTesns

Hwxe npuBeneHs! ABa TUIIA JINCTA PACCEUBAHUS DKCIIEPUMEHTAIbHBIX IaHHBIX.

Kapra (IncT)KOHTPOJ/IA Ka4eCTBA TEXHOJIOTHYECKOr0 Nmpouecca

TexHoaoruueckui DNEeMEHTBI KOHTPOJIS Bun OrtBercTBeHHbIE | M3Mep. Koppexkr.
Tporecc nedekra mna npu6o- BO3/ICHCTBUS
Howmep Bun IMokaszarens | HopmatusH. | (Hecoor- | TexHo- | Komn- j93 OtBer- | Croco-
orepalyu | Omepanuy | KadecTsa 3HAY. IOK. | BETCTBUS Jor TpoJiep CTBEH- 051
Ka4yecTBa HBIH

Kapra (1ucToK) 1aHHBIX
Oo6mwexT: ITAO «MMK — ctan 370
HanmenoBanue npoayKiuu: apMaTypHbIi IPOKAT HOMUHAJIBHBIM AUAMETPOM 12 MM
kiacca npouHoctu A 500 o 'OCT 34028




TexHoormYecKkuii Mporecc: MpepBaHHas 3aKallka ¢ CAMOOTITYCKOM C MCIIOJIb30BaHHEM
TeIl1a MPOKaTHOT'O HarpeBa
Ilepuon nabmronenus: | xB. 2019 1.

Ne dakTopsl, Xi OyHKIWMA OTKIHKA, Yi
HCIIBI- X1 (C) Xz (Mn) X3 (Si) X (teor) Y1 (o) Y2 (3s)
TaHuUsl
1 0,15 0,60 0,15 650 525 14
2 0,18 0,50 0,20 580 560 12
3 0,19 0,55 0,18 570 570 12,5
4 0,20 0,40 0,16 600 540 13
200 0,16 0,50 0,17 610 540 12

AKP Ne 2. T[TocTpouTh TUCTOTPaMMBbI CTyYalHBIX BEIHMYUH (Tpaduueckoe pacipeeiecHue
CIIy4aifHOM BEJIMYUHBI) U CPABHUTH UX C TEOPETHUECKUMU paCIIpeIeICHUSIMU

Jlns KOHKpeTHOM chydaitHOoi BenuuuHbl (Xj, Y;) ee pacmpeseicHrHe B BbIOOpKE
ONpENENsAeTCs NOCTPOCHUEM THMCTOrpaMMbl. AJTOPUTM 3TOrO IOCTPOEHHUS 3aKIIOYaeTCs B
CIIEIYIOIEM:

- Ha OCH OpAMHAT OTKJajbiBaeTcs vactora (Nj) wim dYactocth (Ni/N) — KOJHUYECTBO
3HAQYECHUH CIy4allHOM BEJIMYMHBI, NONANAIOIMIMX B ONPEAEICHHBIN MHTEpPBal 3HAYCHMI; HA OCU
ab1uce OTKJIAbIBACTCS] HECKOJIBLKO MHTEPBAJIOB BHYTPH pa3Maxa CIyYalHOW BEIMYMHBI, YUCIIO
ATUX UHTEPBAJIOB OIPENEISAETCS] CTATUCTUYECKH, B OOJIBIIMHCTBE CIy4aeB 3TO YUCIIO COCTABIISAET
10 unTEpBAIIOB;

- NPU 3TOM MPOBEPOYHBIMH KPHUTEPUSIMH TMPABHWIBHOCTA TOCTPOEHUS THCTOTPAMMBI
SIBJISIETS BBIMIOJIHEHHS YCJIOBHIA XN = N wiu X(ni/n) = 1.

CpaBHUTBH pacnpelenene CllydaHON BEIMYMHBI C HOPMAaJbbIM pAaCHpPEICICHUEM IO
KoadduIMeHTaM dKciiecca 1 aCUMMETPHH.

AKP Ne 3. [Ipoanaim3upoBaTh KaKoW THIT IKCIIEPUMEHTa HanOoJee MOIX0IUT K
YCIJIOBHSIM, 33JJaHHBIMH TIPEToaBaTeIeM

AKP Ne 4. KoppensauMoHHbINA aHAIN3 BIOOPKU

Pacuurare npu momoru mporpammoro npoaykra Exel (Haxars Ha knaBuiy fy, BEIOpaTh
B TMO3ULIUU «CTATUCTUKa» (YHKIUIO «KOPpeN», yKa3aTh KOOPJIMHAThl COOTBETCTBYIOIIMX Iap
CJlydyaliHBIX BEJIMYMH, MOJYYUTh 3HAUEHHUS NapHBIX KO3((PHUIMEHTOB KOPPENALUHU) MOMapHbIe
KOA((UIIMEHTHI KOPPETSAILUN MEXKTy HE3aBUCMBIMU CIyYailHBIMU BETMUMHAMMU — [yjxi+1 U MEKIY
3aBucuMbIMU (Yj) ¥ He3aBHCHMBIMHU (Xj) NMEPEMEHHBIMH -[yii; ONPEICIUTh UX 3HAYUMOCTD
MyTE€M CPABHEHMSI C TAOJUYHBIMU, KPUTUUECKUMHU 3HAYEHUSIMH K03 (PHUIIMEHTa KOPPEIALINH.

Tabnuua ¢ KpUTUYECKUMHU 3HAYEHUSIMHU K03 UIlmeHTa KOppessul B 3aBUCUMOCTH OT
o0bema BbIOOpKH (N) U ypOBHS 3HAUMMOCTH (a); & = 1 — P, A€ P — BEPOSTHOCTh COOBITHS,
IIPEJICTaBJIEHA B CIIPABOYHKAX 10 MAaTEMATUYECKOM CTaTUCTHUKE.

B Exel 3an0xenbr hopMyJsl 1 pacdeTa monapHoro Ko3dduiimeHTa Koppesiim:

- i+t = 2(Xi — Xicp) ( Xir1 — X(i+1)ep) XiXi+1/NSxiSX j+1

-Tyixi = Z(Xi — Xicp)( Yi— ch)YiXi/ nSxiSyi.

3HauyMMOCTh  KO3(puLMeHTa MapHOH KOppENSLUU  ONpeAessieTcss CpaBHEHUEM
dakThyeckoro 3Ha4eHHs KOIPPUIMEHTa KOppEeNsuuu ¢ TaOJIMYHOM 3HAUYE€HUEM: €eCiH
(akTHueckoe 3HaYeHHuEe OOoJIblIe TaOJIMYHOTO, TO CYLIECTBYET MEXAYy HEH3BECTHBIMU 3HAUMMast
CTaTHCTUYECKas CBS3b, B IPOTUBHOM CIIyyae TaKOBas CBSI3b OTCYTCTBYET.

OTcenBanne He3HAUYUMBIX (PAKTOPOB M OIpPENEIEHUE CTATUCTHUECKH 3HAYMMBIX CBS3€H
MEX/y 3aBUCHUMBIMH M HE3aBHCHUMBIMHU INEPEMEHHBIMU M BHJA PErPECCMOHHON 3aBUCHUMOCTHU
YCTaHABJIMBACTCS aHAIM30M KOPPEISALMOHHOMN TaObIUIIbl (MATPHUIIBI).

WrepanioHHO OTcenBaloTCs Hambojee 3HAYUMMO KOppeaupyemble Xi, JOTOJHUTEIBHO K
ATOMY ONpPEAEISAIOTCS 3HAaUUMBIE CBA3H MEXAY Yi U Xj, YTOOBI 3aT€M pacyUTaTh perpecCUOHHBIE
YpaBHEHHUS.




AKP Ne 5. Perpeccronnsiit ananu3. MHK. ITokasaTtenu kauecTBa perpecCMOHHBIX
ypaBHeHUU. [Ipy momMomy mpuMEHEHHs] PErPECCHOHHOTO aHAIM3a PACCUYUTATh KOAPDUITUEHTHI
PErpecCUOHHOI0 YpaBHEHUS, TUM KOTOPbIX ycTaHOBJIEH B AKP Ne 3

Hus pacuera kod()PUIMEHTOB ypaBHEHUU 4y, & MPUMEHSETCS PACUETHBIA METOJ
HanMeHbIux kBaapatoB (MHK) ¢ ucnonb3oBaHueM MCXOMHON BBIOOPKH CIIYYaHBIX BEJIWYHH.
MHK npezamnonaraer moUcK 3KCTPEMAIBHOTO (MUHUMAIBHOTO) 3HaYCHUs (DYHKIIMOHAA CYMMBI
pa3HOCTH B KBajipaTe MeXAY GaKTUYECKUMHU M PACUETHBIMH 3a4€HUAMU (PYHKLIUU OTKIIMKA:

F = Z(Ygaxr — ypacq‘)2 — min (0). B ypaBHeHHE MOACTABISAIOTCS MOCTPOYHO (HaKTUUCCKUE
3HAYEHUSA Ygpacr- U Ypacu. B BUAE ypaBHEHHA, noaydeHHoro B AKP 3. Jlns pemieHus ykazaHHOIO
¢GyHKIIMOHATa HEOOXOIUMO MONYYUTh CUCTEMY YPaBHEHUU B YACTHBIX MPOU3BOJIHBIX U KaXII0€
U3 YpaBHEHUH MPUPABHATH K HYNI0. Takum o0pa3om, Moixydarcs 3HA4€HHs CBOOOJHOrO 4jieHa
ypaBHEHUS &y U KOA((UIIMEHTHI TPU HE3aBUCHMBIX MEPEMEHHBIX 8 = ayj. 1 omepatuBHOTO
pemeans MHK npumensiercss mporpammuoe  obecmeuenne Exel (fx —  sawmmeiin). B
MNOANPOrpaMMe <JIMHEWH» YKa3bIBAlOTCA KOOPJWMHATHI Yi U Xj, 3aT€M HAOUpAIOTCS MO3UIUU
«MCTHUHA» u 3arem Shift+Ctrl+Enter. B mpenBaputenbHO BBIAEICHHOE IOJIE MPOIPAMMHO
MOMEIIAIOTCS PE3YJIBTATHI pacdeTa — KOIPPUIIMCHTHI &g, 8j = axj (TepBast cTpoka), kodhduimeHt
JIeTEPMUHAITUN R? (3-s crpoka, 1-ii cromben), kpurepuii Pumepa F (4-as crpoka, 1-brit
croJidern).

AKP Ne 6. [TocTpoHTh MaTpUILy I0JIHOrO (paKTOPHOro SKCHepUMeHTa Turna 2" —2%n 2,

B ocHOBaHWMM CTENEHHOW 3aBHCHMOCTH TIPEICTABICHO KOJIMYECTBO  ypPOBHEW
BapbupoBaHus (akTopoB. MiMeeTcs nBa BapuaHTa ypOBHEH: 2 - MUHUMAJIbHOE M MaKCUMAIIbHOE
3HAYCHHS U 3 — MUHMMAaJIbHOE, MAaKCUMaJIbHOE M CpeJHee 3HaueHus (akTopoB. B mokazarene
CTENICHHOW 3aBMCHUMOCTH TIPEJICTABICHO KOJUYECTBO (akTOpoB. [IpM COCTABICHUU MaTPHIIBI
IUIAHUPOBAHMS JKCIIEPUMEHTa HEOOXOIMMO YUYUTHIBATH YETHIPE CBOMCTBA CYLICCTBOBAHHUS
ypOBHEH  (aKTOPOB: CHUMMETPUYHOCTb, OPTOTOHAIBHOCTh, POTATa0EIBHOCTh, YCIOBHUE
HOPMHUPOBKH.

OmnpenenuTh K03(GGUIMEHTHI ypaBHEHHS 10 U3BECTHOMY aliroputmy: & = (ZXiyi)/n, ap =
Eyi/n.

AKP Ne 7. TloctpouTh Bce BO3MOKHBIE BAPMAHTHI MATPHIIBI JPOOHOTO 3KCIIEPUMEHTa
mima 2%, 2°7 Onpenenutph Kod(pGUIUEHTHl ypaBHEHHUS 1O W3BECTHOMY aITOPUTMY: @ =
(Zxiyi)/n, ap = Zyi/n.

AKP Ne 8. Haiitu sKkcTpeMallbHOE€ 3HAY€HHME MapaMeTpa ONTUMH3AlMU B 00JacTu
onpezaeneHuss QyHKIUU JBYX U MHOTO(AKTOPHBIX YpaBHEHHH (METOJ KPYTOro BOCXOXKICHHS
bokca-Yuiicona) ¢ NpPHUMEHEHHWEM HUTTEPALMOHHOIO IIOIIArOBOrO0 METOAA B HAIPABICHUU
rpagueHTa.

Memoouueckue pexomenoayuu O0as NOO2OMOBKU K CEMUHAPY -  NPAKMUYECKUM
SAHAMUAM

CeMuHap - BHUJ TpYNIOBBIX 3aHATUN IO KakoW-mubOO Hay4yHOM, ydyeOHOM u npyroi
npoOiieMaTuKe, aKTUBHOE OOCYKIEHHE YYaCTHUKAMU 3apaHee MOJIOTOBJICHHBIX COOOIIEHUH,
TOKIaoB U T.1. C TEMaTHKOW CEMUHApPOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM IOJTO-
TOBKHM K CEMHUHapy CIIEAYIOIIUNA: BHIOpAB TEMY, CTYIACHT COCTaBIISET CBOH MiIaH-TpaduK MoA-
TOTOBKH K ceMuHapy. [y mproOpeTeHus] MIMPOKOT0 BUJICHUS MPOOJIEMBI CTYACHT CTapaeTrcs
OCMBICIIUTH €€ B 00I11eM 00beMe; TO3HAKOMUTHCS C TEMOM 1Mo 6a30BOMY y4eOHOMY TOCOOHIO HITH
JPYrOl OCHOBHOH PEKOMEHJYeMOW JIMTEpaType; BBISBUTH OCHOBHBIC HJCH, PACKPBIBAIOIINC
JMaHHYI0 MpoOJIeMy; CBEpUTh HX OINpEAENeHUs CO CIPABOYHMKAMH, OSHIIUKIIONENWEH; MO/-
TOTOBUTH TUTAH-KOHCIIEKT PACKPBITHS JAHHOW MPOOJIEMBI; BBIIBUTH HESCHBIC BOIIPOCHI M TIOJI0-
OpaTh OMOTHUTENBHYIO JTUTEPATypPy AJIS MX OCBEUICHHS; COCTABUTHh TE3UCHI BHICTYILJICHUS Ha



OTJIENbHBIX JMCTAX IS MOCIEAYIOIEr0 BHECEHHS JOTIOJIHEHUM U MOATOTOBUTH JOKJIAA WIH pe-
depaT 11 COOOIICHUST Ha CEMHHApE; MPOAHATN3UPOBATh COOPaHHBIM MaTepHas JJIs JTOMOJHH-
TEJIbHOW MH(OPMAIMK MO TeMaM CEMHHAapa; TOTOBSACH K BBICTYIJICHHIO Ha CEMUHApe, MO BO3-
MO>KHOCTH NPOKOHCYJIbTUPOBATHCA C IMpernojaBaTesieM; OTHOCUThCS K cOOpaHHOMY MaTepuaiy,
KaK K HCTOYHUKY OyyIIIUX UCCIIETOBAaHUMA.

CeMuHapcKue 3aHATUS PACIIUPSIOT U 3aKPEIUISIOT 3HAHUS, 3aJ0KEHHbIE B TEOPUU
npeamera. Ha HUX BBIHOCATCS BONPOCHL, 0COOEHHO HEOOXOAWMBIE ISl MPAKTHKH, WIH MPoo-
JIEMHBIE BOIPOCHI, KOTOPble BO3MOXKHO PEUIUTh TOJIBKO B Ipolecce coTpynHuyectBa. Cpenu
00s13aTeNIbHBIX TPEOOBAHUN K CEMHHAPY - MPEIBAPUTEIHHOE 03HAKOMIICHHE C TEMOM, BOIPOCaMuU
Y JTUTEPaTypou Mo TaHHOU TeMeE.

CoBpeMeHHas NpakTUKa MpeUIaracT IIUPOKUH KpPyr THUIOB CEMHHAPCKUX 3aHATHH.
Cpeau HUX 0c000€ MECTO 3aHMMAaeT CEeMHHAp-AUCKYCCHUS, T/Ie B JUAJIOTe XOPOILO YCBaWBaeTCs
HOBasg MH(OpMaIus, BHIHBI YOeXKIEHHUS CTYJCHTa; OOCYKIAIOTCS NMPOTUBOpEUYUsl (SBHBIC U
CKpBITbIE) M HEAOCTaTKW; Al OOCyXJIeHus OepyTcs KOHKPETHBIE aKTyallbHbIe BOIPOCHI, C
KOTOPBIMM CTYJEHTBI IPEABAPUTEIBHO O3HAKOMIIEHBI. TaKkKe B CEMUHAp BKJIIOYAIOTCS BOIPOCHI
JUISL UH-TEJUIEKTYaJIbHON pa3MHUHKHU (MHOT/Ia 3TO JHUCKYCCHOHHASI CTaThd, [0 KOTOPOW CTaBATCS
po0-JIeMHBIE BOIPOCHI); JUCKYCCHUS MOXKET Pa3BEPTHIBATHCA 3a0YHO KAK KPYrOBOM CEMHHap.
Jlanee moABOJSATCS WUTOTU JIUCKYCCHH, 3aCIYIIMBAIOTCS U 3AIIMINAIOTCS MPOCKTHBIC 3a/IaHUA.
[Tocne sToro mpoxoaut "MO3roBoW mMITypM" MO HEpEIIEHHBIM Mpo0iIeMaM JUCKYCCHH, a TaKXkKe
BBISIB-JIAIOTCST TPUKJIATHBIE AaCMEKThl, KOTOPHIE MOXKHO PEKOMEHIOBAaTh MJisi BKJIIOYEHUS B
KypCOBbI€ U JUIUIOMHBbIE pabOThI WM B ampodOauuio Ha npaktuke. Ha ceccun mpernopaBaresnb
0000111aeT pe3ynbTaThl MPOJICTAHHON CTYACHTOM paOOTHI.

CeMUHapbI-IMCKYCCUU TPOBOJATCS C LIEJBI0 BBIABICHUS MHEHUS CTYJEHTOB IIO
aKTyaJIbHBIM BOIIPOCAaM HU3Y4aeMOTro IpeaMeTa.

CemuHap-uccieoBaHUE TMpeIoiaracT MpeABapUTeIbHYI0 paboTy - HamucaHue pede-
parta, JOKJIaJa 1Mo UTOraM OMBITHOM paboThl. YUacTHE B HEM - 3TO, MPEXIIE BCETo, TUAIOT CTY-
JIeHTa C mpernojasareneM. Pe3ynpTaTsl 00CyX1al0TCd Ha CEMUHApE C HAIJISIIHBIM IOKa30M HC-
CJIEIOBATENLCKOrO MaTepuana (Cxembl, TaOmuIpl, TpaduKh, IUATHOCTHYECKUE METOJUKH).
Yactuuno wmartepuan MoxeT ObiTh BikiItoueH B BKP. Ilpu moaroroBke k ceMuHapy-
UCCIIEJOBAHUIO CTYIEHT M3y4aeT pE3YJbTaTbl TEOPETHUUECKUX MCCIENOBAHUM, COCTABISET
O6ubauorpaduro Mo TemMe, yuuTcs mucaTh 0030phl 110 TEXHUUECKOH 3a7jaue-1pooieme.

[TpobnemMHbII ceMUHAp TOTOBUTCS MpPENoJaBaTeseM JOCTaTOYHO OCHOBATENIBHO: IMOJI-
Ouparorcsd NpoOJeMHBIE M KOHTPOJIBHO-IIPOBEPOUHBIE BOIpPOCHL. Takoil ceMuHap BO3MOMKEH
TOJIBKO IIOCJIE NMPOXOKIAEHUS TeMbl. K HEMYy CTYIEHTBI TOTOBATCS IO JINTEPATYPHBIM HUCTOYHH-
KaM: MOHoOrpaguu, CIpaBOYHUKHU, CIOBapH, *ypHaibl. K mpobiemMHOMY ceMuHapy Npocmar-
pUBaeTCsl JMTEeparypa B paMKaxX pa3NUYHBIX HCCIEAOBAaTENbCKUX IIKOJ (Hampumep
"TpaauIIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXOIBI K TIpo0seme").

HauOonpuryto 3pQpekTUBHOCTh MPUHOCAT CEMHUHApHI, MPOBOJUMBIE B (OpME KOJJIEeK-
TUBHOM MO3HABATEIbHON JEATENIbHOCTH, UMEIOLIEH Oonpe/ielIeHHble 0COOEHHOCTH, @ UMEHHO:

- pa3zeneHue CTYJSHTOB Ha TPYNIbI 110 UX XKeJlaHUIo (C 00s3aTeIbHBIM yYacTHEM CTY-
JIEHTa C yCTONYMBBIM MHTEPECOM K JAaHHOMY IPEIMETY);

- MIOCTAaHOBKA OOIIUX LeNei U 3a/1a4 ISl TPYIIIIBL,

- paboTa B MOCJIEI0BAaTENbHOCTH - UHAWBHyallbHAsA, apHas (Yallle BCEro MepeKpecT-
HBII OIpOC), paboTa B rpyImIe, KOJUIEKTUBHAS;

- 00s13aTeNIbHOE MPEBAPUTEIHLHOE OTPAaHUUEHUE 10 BPEMEHH Ka)KJI0T0 dTara 3aHsATUl;

- OKCHEPTHBIN aHAJIHN3 C pacyeToM KOd(pHUIIMEHTa KOHKOPIAINH;

- OIIEHKa pa0OTHI IPYIIIBI IPENOIaBaATENIEM;

- IPOBEJIEHNE CAMOOLICHKHU.

Hpumepuviii nepeuenv mem pedpepamos 6 euoe UHOUBUOYAIbHbIX domawnux 3a0ay (U13)




N3 Ne 1. OcHOBHBIE IOHATUS U3 TEOPUU BEPOATHOCTH U MAaTEMaTHYECKON CTaTHUCTUKU
(reHepanbHasi COBOKYITHOCTbD, BHIOOPKA CIIYYaHBIX BETUYNH, XapaKTEPUCTUKH BHIOOPKH )

1. IToHsATHS TeHepalIbHOM COBOKYITHOCTH M BBHIOOPKH M3 HEE CITYy4alHBIX BETUYMH.

2. OueHouHble MapaMeTpbl BHIOOPKM Ul TOKa3areneld IeHepaJlbHOM COBOKYIHOCTH
(MareMaTH4ecKOe OXHUJAHWE U CpeJHee 3HAYeHHME, JUCHEPCHUS M CPEIHEKBAJPATUUYECKOE
(cTaHmapTHOE) OTKIOHEHHUE U T.I1.).

3. ITokazarenu BHIOOPKH (MHHUMAIbHOE, MAKCUMAIBHOE U Cpe/lHee 3HAYCHUS CITyYaiHOM
BEJIMYMHBI, pa3Max, CTaHAapTHOE OTKJIIOHEHUE, KOAQGHUIMEHT Bapualliy, MOJ1a, MEIUaHA).

N3 Ne 2. Jluctku (KapThl) paccenuBaHUs

1. Iopsinox cOopa 1 mpeACTaBICHUS CIIy4aifHOW BEJIMYHMHBL.

2. YcnoBus 00paboTKU SKCIIEPUMEHTATbHBIX TAHHBIX.

3. I'padmyeckoe mpecTaBICHUE PACcTIPEACIICHUS CIIy9ailHOM BETMYMHBL. | HCTOrpaMMEL.

N3 Ne 3. Bi6op 3¢ heKTUBHOM CXEMBI IPOBEICHUS YKCIIEPUMEHTA
1. Buapl sxciepuMeHTa.

2. OcHOBBI TEOpUU NOJ00US.

3. Ilopsnok cocTaBieHus MaHa SKCIIEPUMEHTA.

4. Beibop Hanbosee 3pPeKTUBHON CXEMBI IKCTIEPUMEHTA.

N3 Ne 4. KoppensiumoHHHBIN aHaIn3

1. Pacuet ko3 duiineHToB napHoi koppesiiun Mexay Xi u Xis1, Yi u Xi.

2. [locTpoeHue KOppeIsLIMOHHON Ta0IMLIbl (MATPULIBl) U €€ aHaJIU3.

3. CpaBHeHHE 3HAUCHHWH TMOMAPHBIX KO3()OUIIMEHTOB KOPpENsIUHd C TaOIUYHBIMH
(KpUTHYECKUMH) 3HAYCHUSIMH KOI(D(DUIMEHTOB KOPPENIALUUK ¢ YCTAaHOBJICHUEC HAIHYHSA
3HAYUMOH CTAaTUCTUYECKOH CBSI3U MEX/y ITapaMeTpaMH BBIOOPKH.

4. OcymiecTBICHHE OTCEUBAaHMS HE3HAYMMBIX (DaKTOPOB BBIOOPKH, OIpENEIICHUE THUIIA
PErPECCHOHHBIX YPaBHEHHI.

5. Ucnons3oBanue nporpammuoii cpeast Exel (fx — cratuctuka — koppen).

N3 Ne 5. Perpeccuonnsriii ananus. MHK. Pacuer koadduninenToB perpeccuu

1. Metoa nHaumensinux kBaaparoB (MHK) B pacuetnoit cpene Exel (fx — cratucruka —
JIMHEWH).

2. Iloka3arenu KayecTBa, aIeKBATHOCTU PETPECCUOHHBIX YPABHEHUH.

N3 Ne 6. MeToauka MaTeMaTH4eCKOro IIIAHUPYEMOTo SKCIIEPUMEHTA

1. [TonsaTHe 0 MosHOM (PaKTOPHOM IKCIIEPUMEHTE.

2. Tumbl TWIAHOB DKCTIEPUMEHTA — JBY- M Tpex (akropublie muansl Tuma N = m" (N —
HE00X0IMMOE KOJIMYECTBO OIMBITOB, M — KOJMYECTBO YPOBHEH BapbUPOBAaHUS CIyYalHBIX (pak-
TOPOB, N — KOJIUYECTBO (PAKTOPOB).

3. IlpaBuna mnocTpoeHHs T1IaHa (GaKTOPHOTO HKcnepuMeHTa. CBOHCTBa MaTpPHIIBI
IUIAHUPYEMOTO  JKCIepUMEHTa  (OpPTOTOHAJIBHOCTb,  CHUMMETPHUS,  pOTaTabenbHOCTb,
HOPMHUPOBAHUE).

4. Pacuer KOX(QUIMEHTOB YypaBHEHUH CBA3M (YHKIMHM OTKIMKAa W  (PAKTOPOB
IKCTIEPUMEHTA.

N3 Ne 7. Ipo6HbIi (haKTOPHBIN MaTeMaTUYECKH MIIAHUPYEMBIN AKCIIEPUMEHT

1. TIpaBusna mocTpoeHus MIAHOB — JPOOHBIX PEIUIUK.

2. Oco0eHHOCTH U 33J]a4i TPUMEHEHUSI TPOOHBIX PEIUIHK.

3. CokpallieHHe KOJIMYECTBa MPOBEIEHHBIX OIMBITOB, PUCKU SKCIIEPUMEHTOB MPH APOOHBIX
IUTAHAX.



4. Buzapl mapaMeTpoB ONTHUMHU3ALUH, OOOOIIEHHBIA MapaMeTp ONTUMH3AIMU, (PYHKIUSL
KEJIaTeNbHOCTH.

N3 Ne 8. Tlomck »KCcTpeMaibHBIX 3HAYCHUH IapamMeTpa ONTHMH3allMd B 00JacTH
orpeneneHus GaKTopoB

1. MeToa KpyToro BOCXO0XKJIEHHUSI — METO/I IoIaroBoii urepanuu bokca-Yuicona.

2. Kputepun onTMMaabHOCTH PELLIEHUM.

7 OueHo4YHbIe CPeACTBA JIJIsl MPOBEAEHUS MPOMEKYTOUHOM aTTecTaAlluu

[IpomexxyTouHasi arTecTalusi HMEET 1IN0  ONPENCNIUTh CTENEeHb  JIOCTHIKCHUS
3aIIaHUPOBAHHBIX PE3YJIBTATOB O0YUEHUS MO AUCIUILTUHE (MOIYIIO) 32 CEMECTpP M MPOBOIUTCS
B (popme 3K3ameHa.

JlaHHBII pa3/ien COCTOUT UX JABYX ITyHKTOB:

a) I[lnanupyemsble pe3ynabTaThl OOYYEHHS W OIICHOYHBIC CPEACTBA JJsI POBEICHUS
IIPOMEKYTOUHOM aTTECTALUU.

6) Ilopsimox mpoBEOEHHS MPOMEKYTOUHOW aTTECTAllMM, II0KA3aTed M KPUTCPUH
OLICHUBAHMSL.



a) HJ'IaHI/IpyeMLIe pe3yJbTaThbl Oﬁy‘lEHI/Iﬂ U OICHOYHBIC CpeacCTBa AJISl IPOBCACHUA HpOMe)l(yTO‘lHOﬁ arrecramum:

CTpyKTypHBI
3JIEMEHT

KOMIICTCHIIN U

[Tmanupymble pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

Kon u conep:xxanmne komnerenmuu: OIIK-2 — crmocoOHOCTHIO UCITOJIB30BATh B MTPO()ECCHOHATLHOM IEATEIILHOCTH 3HAHMSI O TIOJX0aX U METOIaX

IMOJIYYCHUA PC3YJIbTATOB B TCOPCTUYCCKUX U SKCIICPUMCHTAJIBHBIX UCCIICAOBAHUAX

3HaTh

- 3(hpeKTUBHBIC METOTBI
cOopa U mpeCcTaBICHHS
AKCIEPUMEHTAIBHON UH-
dbopmariuuy,

- KOPPEJISILMOHHBIN aHa-
m3;

- PETPECCUOHHBIN aHAIN3

Ilepeyenb TeopeTH4eckux BONPOCOB K 3k3ameny (U3 Ne 1-5)

1. IToHATHS TeHepaIbHOM COBOKYITHOCTH | BBIOOPKH W3 HEE CITy4aifHBIX BEJTMYWH.

2. OneHouHble MapaMeTpbl BHIOOPKM Ui IOKa3aTesield IeHepajJbHOM COBOKYMHOCTH (MaTeMaTH4eCKoe
OKUJIaHHUE U CpeJIHEe 3HAUECHUE, IUCIIEPCHS] U CPEITHEKBAIpaTHUECKOE (CTaHIApPTHOE) OTKIOHEHHUE U T.I1.).
3. Ilokazatenu BBIOOPKHM (MMHHMAJIbHOE, MAKCHMAaJbHOE U CpeJHEe 3HAUYEHUS CIy4alHOW BEIWYMHBI,
pa3Max, cTaHIapTHOE OTKJIOHEHUE, Kod(D(PHUIIMEHT BapHaluu, MOJIa, MEIMAHA).

4. ITopsimok cOopa U MpeaCTaBICHUS CITy4aifHOW BEJIMYMHBI.

5. YcnoBus 00pabOTKH IKCTIEPUMEHTAIBHBIX TaHHBIX.

6. I'papuueckoe npeacraBieHne pacnpeieaeHus cilydaiiHol BeIMUMHBL. [ HCTOrpamMMmBl.

7. Buasl SKCIIEpUMEHTA.

8. OCHOBBI TEOPUU MOAOOUS.

9. Ilopsiok cocTaBieHUsI IJ1aHa dKCIIEPUMEHTA.

10. Bei6op Hanbomnee 3¢ (heKTUBHON CXEMBI HIKCIIEPUMEHTA.

11. Pacuer k03¢ durmeHToB napHoii koppesiuu Mexay Xi u X1, Yiu Xi.

12. TlocTpoenune KOppessanOHHOM TabauIIbl (MATPHUILIBI) U €€ aHAIU3.

13. CpaBHeHue 3Ha4YeHUH TMOMAPHBIX KOI(PPUIIMEHTOB KOppensuuii ¢ TaOJUYHBIMH (KPUTHYECKUMH)
3HAYEHUSMHU KO3 (UIIMEHTOB KOPPENSLUN U YCTAaHOBJIEHHME HAIWYMS 3HAUMMOM CTaTUCTHUYECKOW CBSI3U
MEX1y TapaMeTpaMy BbIOOPKHU.

14. OcymiecTBieHnEe OTCEMBAHUS HE3HAUMMBIX (DAKTOPOB BHIOOPKH, OIpEJesieHHE THIA PEerpecCHOHHBIX
YPaBHEHUM.

15. Vcnonp3oBanue nporpammHuoii cpensl Exel (fy — cratucruka — koppen).

16. Meron nHaumensbinux kBaaparos (MHK) B pacuerHoit cpene Exel (fx — craTuctika — nuneiin).

17. TlokazaTenu KauecTBa, aICKBaTHOCTH PETPECCHOHHBIX YPaBHEHHIA.

VYMmetrs

- TPUMEHATH  METOJbI
sbdexTuBHOTO CcOOpa U
MPEJICTABICHUS JKCIIEPHU-

IIpuMepHbIe MpakTHYecKHe 3a1aHus 1/ dk3ameHa (AKP Ne 1-5)

1. CtpouTs 1 3aII0JIHATH JIUCT paccenBaHus (KOHTPOJIBHBIH JIUCT) — IO 33JaHUI0 IIPETIOAaBATENS.
2. CTpouTh THCTOTpaMMbl CIy4yailHbIX BeIMUYUH (Tpaduyeckoe pacrnpesesieHne CIydaiHONW BEJTWYMHBI) U




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnaaupymblie pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

MEHTaJILHOMN
1y,

- UCII0JIb30BaTh KOppesi-
[UOHHBIN aHaAJIN3 JUIA
OILICHKH MCXOJIHOH BBI-
OOpKH, OTCEMBAHUS HE-
3HAYUMBIX (PaKTOPOB, OII-
peleneHns 3HaUMMOMN
CTaTHUCTHYECKOM CBI3U
MEXIy 3aBUCUMBIMU U
HE3aBHUCUMBIMU ITepeMe-
HBIMH;

- TI0JIL30BaTLCS MaTeMa-
TAYECKHUM anrmapaTomM
PErpecCHOHHOTO aHaIu3a

uHdopma-

CPaBHUTb UX C TEOPETUUYECKUMU paCIpeIeICHUIMU
Jlns KOHKpeTHOW ciydvaiiHo Benwuunbl (X, Yj) ee¢ pacrpelesiecHie B BBIOOPKE OINpPEaCeisIeTcs
IIOCTPOCHUEM THCTOrPaMMBbl. AJITOPUTM 3TOT0 MOCTPOSHUS 3aKJIIOYAETCS B CIEYIOIIEM:

- Ha OCH OpJMHAT OTKJIaJbIBaeTCs 4acToTa (N;) WK YacTocTh (Ni/N) — KOMMYECTBO 3HAYCHUI CITydailHOI
BEJIMYMHBI, MONAJAIONIMX B OINpPEIEICHHBIH HHTEpBaJl 3HAYCHMH; HAa OCH abLMCC OTKJIA/bIBAETCS
HECKOJIbKO MHTEpPBAJIOB BHYTPH pa3Maxa CIy4alHOM BEJIMYMHBI, YHCIO ATUX MHTEPBAJIOB ONpEIEIsIeTCs
CTaTUCTUYECKH, B OOJIBIIMHCTBE CIy4aeB 3TO YUCIIO cocTaBiseT 10 nHTepBanos;

- TIPY 5TOM TPOBEPOYHBIMH KPUTEPHSIMHU MPABUILHOCTH MMOCTPOSHHS THCTOTPAMMBI SIBJISICTSI BBITOJHEHUS
ycioBuid Xn; = n wim X(ni/n) = 1.

CpaBHHBATh paclipeieliene CIlydailHOH BEIMYMHBI C HOPMAaJbbIM pacrpesieieHneM Mo Kod(puIreHTam
JKCIecca M ACUMMETPHH.

3. Ananu3upoBaTh KaKOM THII IKCIEpUMEHTa HauOoJiee MOIXOJUT K YCIOBUAM, 3aJaHHBIMU IIPEojaBa-
TEJIEM.

4. PacunThIBaTh MPH MOMOIIM Tporpammoro mnpoaykra Exel (Haxats Ha kiaBumny fy, BBIOpaTh B MO3UIMN
«CTaTUCTHKa» (QYHKLHUIO «KOpPPEI», yKa3aThb KOOPAMWHATHl COOTBETCTBYIOIIMX Iap CIy4YailHBIX BEJITUYMH,
MOJyYUTh 3HAYEHUS MapHBIX KOA(PQPHUIMEHTOB KOPPEAIHMM) MOoNapHble KO3()QHUIHUEHTH KOppensuuu
MEKIy HE3aBHCMBIMHU CIIyYailHBIMU BEITMUUHAMH — lyjxi+1 U MEXKIy 3aBHCUMBbIME (Y;) U HE3aBUCHMBIMHU
(Xi) mepeMeHHBIMH -lyji; ONPENEIUTh UX 3HAYMMOCTh ITyTEM CPAaBHEHUS ¢ TaOJIMYHBIMH, KPUTHYECKHMH
3HAYEHUSAMU KO3PPUIINEHTA KOPPEISALIH.

Tabnuua ¢ KPUTHYECKUMH 3HAYEHUSIMHU KO PHUIMEHTa KOPPEAIUH B 3aBUCUMOCTH OT 00beMa BBIOOPKH
(n) u ypoBHst 3HauMMOCTH (01); 00 = 1 — P, TJIe P — BEPOSITHOCTH COOBITHUS, MIPEJICTABIICHA B CIIPABOYHKAX 10
MaTeMaTHYeCKOM CTaTUCTHKE.

B Exel 3anoxensr hopMyJisl i1 pacdeTa MmomapHoro Ko3dGduiimeHTa Koppesium:

- D+l = Z(Xi — Xiep) ( Xis1 — X(i+1)ep) XiXi+1/NSxiSX j+1

- ryi,xi = Z(Xi — Xicp)( Yi — ch)YiXi/ nSxiSyi.

3HauMMOCTh KO3((uIMeHTa MapHO KOppeslMu OnpeenseTcs cpaBHEHHEM (DaKTHUECKOTO 3HAUYEHUS
ko3¢ duLeHTa KOpPEIIMY ¢ TAOIMYHOM 3HAYEHHUEM: eCiH (aKTUYeCKOe 3HaueHue OoJIbIe TaOIMYHOro,
TO CYIIECTBYET MEXKIY HEM3BECTHBIMU 3HAYMMas CTATUCTHYECKas CBS3b, B IMPOTUBHOM CIydae TaKoBas
CBSI3b OTCYTCTBYET.

OTtcenBaTh He3HAYMMBIE (PAKTOPHI U ONPEJEIATh CTATUCTHUECKU 3HAYMMBIE CBS3HM MEXIY 3aBHCHUMBIMU U




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnaaupymblie pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

HE3aBUCHMbBIMH II€PEMEHHBIMU U BUJ| PEIPECCUOHHOM 3aBUCMMOCTH aHAIU30M KOPPEIALMOHHON TaOIHIIbI
(MaTpuiibl).
HTepaiioHHO OTCeMBaTh HauOojee 3HAYUMO KOPPEIUPYEMBbIE€ X, JOHNOJHHUTEIbHO K 3TOMY OIpPEIEIATh
3HAYUMBIE CBA3M MEXKIY Yi U Xi, YTOOBI 3aT€M PACUUTHIBATH PETPECCUOHHBIE YPABHEHUSI.
5. [lna pacuera k03(hHULMEHTOB ypaBHEHUH g, & MPUMEHATh PACUETHBIM METOJ HAUMEHBILINX KBaJIpaTOB
(MHK) c wucnonp3oBaHueM HCXO0JHOM BbIOOpKHM ciydaiiHbix BenuunH. MHK npennonaraer mouck
HKCTPEMAJIbHOTO (MUHUMAJIBHOIO) 3Ha4YeHUs (YHKIMOHAJIA CyMMbl pPa3sHOCTH B KBajapaTre Mexay
(haKTUYECKUMU U PACYCTHBIMU 3a4CHUSAMHU (QYHKIIUN OTKIIHKA:

F = 2(Ypaer — ypacq‘)2 — min (0). B ypaBHeHHE MOACTABISIOTCS OCTPOYHO (PAKTHUCCKUE 3HAUCHHSI
Ypacr- ¥ Ypacu. B BHUIE ypaBHeHHsd, moiyueHHoro B AKP 3. Jlnsa pemieHus yka3aHHOro (GyHKIMOHAIa
HEOO0XOAMMO IMOJYYUTh CUCTEMY YpPaBHEHMH B 4YacCTHBIX MPOU3BOJAHBIX U KaXJO€ M3 YpPaBHEHUH
NPUPABHATh K HYJIIO. TakuM 00pa3oM, MOJydarcs 3HA4YeHUS CBOOOJHOTO 4JICHA YypaBHEHUS &y U
KO3 PHULIMEHTH! IPU HE3aBUCHUMBIX MIEPEMEHHBIX 8 = ayi. 111 oneparuBHoro pemenus MHK npumensercs
nporpammuoe odecrieuenne Exel (fy — nuueitn). B noanporpaMme «IMHEHH» YKa3bIBalOTCSI KOOPAMHATHI
Yi u X, 3arem HaOupatorcs mnosuimn «MICTUHA» u 3arem Shift+Ctrl+Enter. B mnpenBaputenbHo
BBIJICJIEHHOE TI0JI€ IPOrPaMMHO MOMEIAI0TCS Pe3yIbTaThl pacyeTa — KOAPPHUIMEHTHI g, 8 = axi (epBas
CTpOKa), KOOPPUIUEHT AeTepMUHALINH R? (3-s cTpoka, 1-it cronben), kputepuit @umepa F (4-as cTpoka,
1-p1i1 cTonbeIr).

Bnanets

- mpueMamu co6opa u npe-
JICTaBJIEHUS SKCIIEPUMEH-
TaJIbHOM MH(pOpMaLINY;

- HaBbIKaMU KOpPpeJIsIIu-
OHHOT0 aHaJIu3a JJIs 00-
paboTKH BBEIOOPKH CITyd-
allHBIX BEJINYMH;

- IpaBWJIaMU pacyeTa

K02 puLIHEeHTOB perpec-
CHOHHBIX YPAaBHEHMH CBSI-
3H 3aBUCUMBIX U HE3aBH-

3aganue Ha pemieHHe 32124 U3 NPodeccHOHAIBLHON 00J1acTH, KoMILTeKCHBbIe 3a1anua (AKP Ne 1-5)
1. MeTtogaMu MOCTPOCHMSI M 3aMOJHEHUS JUCT paccerBaHUs (KOHTPOJIBHBIA JIUCT) — MO 3aJaHUI0
IpenojaBaTes.

2. IlpaBwian MOCTPOCHUSI THUCTOTPaMM CIIy4alHBIX BEIWUYWH (Tpaduueckoe pacrpeiesieHne CIyJdaiHou
BEJIMYMHBI) U CPABHUTH UX C TEOPETUUYECKUMHU paCTIpeICICHUIMU

Jlns KOHKpeTHOW ciydaiiHoi Benwuunbl (X, Yj) ee pacrpeaeiieHde B BBIOOpKE OIMPeaeisIeTcs
IIOCTPOEHUEM I'MCTOIPaMMBbL. AJITOPUTM 3TOTO NOCTPOEHHUS 3aKJII0YAETCS B CIEAYIOIEM:

- Ha OCH OpJMHAT OTKJaJbIBaeTcs dactota (N;) WK YacTocTh (Ni/N) — KOJMYECTBO 3HAYCHUI CITydailHO
BEJIMYMHBI, TMONAJAIONIMX B OIpEJeNeHHbIH WHTEepBal 3HAYeHWH; Ha OCH abLMCC OTKJIIA/IbIBAETCS
HCCKOJIBKO MHTCPBAJIOB BHYTPHU pasMaxa CJ'Iy‘—IﬂfIHOﬁ BCJIIMYMHBI, YHUCJIO 3TUX HHTCPBAJIOB OIPCACIACTCA
CTaTUCTHYECKH, B OOJIBIIMHCTBE CIyYaeB 3TO YUCIIO cocTaBisieT 10 HHTEpBaJIOB;




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnaaupymblie pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

CHUMBIX BBI60pKI/I

- TIPU ATOM MPOBEPOUYHBIMHU KPUTEPUSIMH MPABUILHOCTU OCTPOCHUS THUCTOTPAMMBI SIBJISETS BBINOJTHEHUS
ycaoBuid Xn; = n wiu X(ni/n) = 1.

HaBbikamu cpaBHeHHMS pacrpeieneHusl ClIy4ailHOW BENWYMHBI C HOPMAJbbIM pAaclpeiesieHUEM II0
Kod((hUIIEeHTaM KCIecca U aCHMMETPHUH.

3. Meroaukoil aHanM3a MO YCTAHOBJICHHUIO KaKOW THI 3KCIEpHUMEHTa HanboJiee MOIXOIUT K YCIOBHSIM,
3a/IaHHBIMU TIPEIOIABATEIIEM.

4. PacyeTHBIM METOJIOM TPH MOMOIIH Iporpammoro npoaykra Exel (naxxate Ha knaBumy fy, BeIOpaTh B
MO3UIUU «CTATHCTHKAY» (DYHKIIUIO «KOPPEI», YKa3aTh KOOPAWHATHI COOTBETCTBYIOIIUX Tap CIYYaHBIX
BEJIMYMH, T[IOJYYUTh 3HAYEHHUS TMapHBIX KOA(D(UIMEHTOB KOPPENSAHUK) OMpeIeiIeHHus] MOMapHBIX
KOA((QUIIMEHTOB KOPPEISALUA MEXAY HE3aBHUCMBIMHU CIIYYaHBIMH BEIHUYMHAMHU — [yixi+1 W MEXIY
3aBucuMbIMU (Y;) M He3aBUCUMBIMH (Xj) NEPEMEHHBIMHU -lyjixi; UX 3HAYUMOCTH ITyTEM CPaBHEHHS C
Ta0JIMYHBIMA, KPUTHICCKUMHU 3HAYCHUSAMH K03 PHUIIMEHTA KOPPEIISIINH.

Tabnuma ¢ KpUTUYECKUMU 3HAUYCHUSAMHU KO3 PHUIIMEHTa KOPPENSLUU B 3aBUCUMOCTH OT 00beMa BBIOOPKHU
(n) u ypoBHst 3HaurMOCTH (0); 00 = 1 — P, TJIe P — BEPOSTHOCTH COOBITHS, MIPEIICTABICHA B CIIPABOYHKAX I10
MaTeMaTU4eCKOU CTaTUCTHUKE.

B Exel 3an0xens! opMyJIbl 17t pacueTa monapHoro koG GuineHTa KOppesiyu:

- Iyixiv1 = 2(Xi— Xicp)( Xi+1 — X(i+1)cp)XiXi+1/r]SxiSX i+1

-Tyixi = Z(Xi - Xicp)( Yi— ch)YiXi/ nSXiSyi.

3HAaYMMOCTh KOA(PUIIMEHTA MAPHON KOPPENSIUKU OIpeaeseTcs cpaBHEHHEM (aKTHUYECKOTO 3HAUYCHUS
Kod(duUlIMeHTa KOPPENSINU ¢ TAOTMYHOM 3HAYCHHUEM: eciH (aKTUYeCKoe 3HaUeHHEe OOJbIIe TaOIMYHOTO,
TO CYIIECTBYET MEXJy HEM3BECTHHIMU 3HAUMMAasi CTaTUCTUYECKAsl CBsI3b, B MIPOTUBHOM Cly4yae TakoBas
CBA3b OTCYTCTBYET.

OtcenBanre HE3HAYMMBIX (DAKTOPOB U OINPEACIICHHE CTATUCTUYECKH 3HAYMMBIX CBS3EH MEXIY
3aBUCMMBIMU U HE3aBHCHUMBIMH NEPEMEHHBIMM U BHJIa PETPECCUOHHON 3aBUCHMOCTH YCTaHABIUBAETCA
aHATM30M KOPPEISAIUOHHON TabIUIIbI (MATPHUIIBI).

HTepalnoHHO OTCEMBAIOTCS HauOoliee 3HAYMMO KOppeIupyemble Xj, JOTMOJHUTEIBHO K JOTOMY
OTIPEIETISIOTCS 3HAYMMBIE CBSI3M MEXKY Yi U Xj, YTOOBI 3aT€M pacyuTaTh PETPECCUOHHBIC YPaBHEHUSI.

5. Jlns pacuera kod(h(PHUIIMEHTOB ypaBHEHUU 8y, @ MPUMEHSETCS PACUYECTHBI METOJI HAMMEHBIITUX
kBaapatoB (MHK) ¢ ucnonb3oBanuem mcxoaHoil BbiOOpku ciydaiiHbix BennunH. MHK mpenmonaraer
MOMCK JKCTPEMAIBHOTO (MUHUMAJIBHOTO) 3HaUCHUS! (PYHKIIMOHAJIA CYMMBI Pa3HOCTH B KBAJApaTe MEXAY




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnaaupymblie pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

(haKTUYECKUMU U PACUETHBIMH 3a4€HUAMU (DYHKIIUU OTKIIMKA:

F = Z(Ypaer — ypacq‘)2 — min (0). B ypaBHeHHE NOACTABIAIOTCA HOCTPOYHO (DAKTHUECKUE 3HAUCHUS Ypar-
U Ypacu. B BUJIE ypaBHeHMs, oaydeHHoro B AKP 3. Jlns pemienus ykazaHHOTO (pyHKIMOHANIa HEOOXOIMMO
MOJIYYUTh CUCTEMY YPABHCHHH B YaCTHBIX MPOU3BOJHBIX W KAKIOC U3 YPABHCHHH MPUPABHATH K HYIIIO.
Takum o00pazoM, mosydarcss 3HA4Y€HHUS CBOOOJHOTO YiI€HA YypaBHEHHS dp U KOI(DPHUIMEHTH MpH
HE3aBUCUMBIX NEPEMEHHBIX @i = aj. nsa omepatuBHOro pemenus MHK npumensercs mporpammHoe
obecnicuenue Exel (fyx — nuneiin). B moanporpamme «IHHEHH» YKa3bIBAIOTCS KOOPAMHATHI Yi U Xj, 3aTEM
nabuparores nosunuu «MCTUHA» u 3atem Shift+Ctrl+Enter. B mpeaBaputenbHO BBIICICHHOE IOJIE
NpOTpaMMHO TOMEIIAIOTCA PESyNbTaTl pacteTa — KodpUIMEHTBl dg, 8 = ax (mepBas CTpPOKa),
ko3 durment nerepmunaimu R° (3-1 crpoka, 1-it cronbern), kpurepuit @umepa F (4-as crpoka, 1-biit
croiber).

Kon u conep:xxanne komnerenmuu: [1K-2 - cnocoOHOCTBIO OCYIIECTBIATH COOP TAaHHBIX, H3y4aTh, aHATH3UPOBATH M 0000IIATh HAYYHO-TEXHUICCKYIO
nH(OpPMAILIHIO 110 TEMATHUKE UCCIIEeIOBaHMs, pa3paboTKe U HCIONIb30BAHUIO TEXHUYECKON JOKYMEHTAIMH, OCHOBHBIM HOPMATUBHBIM JTOKYMEHTaM I10
BOIIPOCAM MHTEIJIEKTYaTbHON COOCTBEHHOCTH, TTOATOTOBKE JJOKYMEHTOB K TATEHTOBAHUIO, O(DOPMIICHHIO HOY-Xay

3HaTh

- MCTOAbI HJ'IaHI/IpOBaHI/IH
IKCIIEPUMEHTOB Pa3HOTO
YPOBHH,

- CITIOCOOBI COCTaBJICHHUS
IIJIAaHOB MAaTCMAaTHYCCKO-
r'0 DKCTICPUMEHTA;

- TPOLETYPHI TIOUCKA OTI-
TUMAJIbHBIX PEIICHHIA

Ilepedyenb TeopeTHyecKuX BONPOCcoB k k3aMmeny (M3 Ne 6-8)

1. ITouatue o moyiHOM (HhaKTOPHOM IKCIIEPUMEHTE.

2. TunBl MIIAaHOB DKCIIEPUMEHTA — JABY- M Tpex (akropubie muansl Tna N = m" (N — HeoOxomumoe
KOJIMYECTBO ONBITOB, M — KOJWYECTBO YPOBHEW BapbHUPOBAHUS CIydyalHBIX (ak-TOPOB, N — KOJIUYECTBO
¢baxTopoB).

3. IlpaBuina mnoctpoeHus IaHa (akTopHOro HsKcrepuMeHTa. (CBONCTBA MaTpuUlbl IJIAHUPYEMOIO
9KCHEpUMEHTa (OPTOrOHAIBHOCTh, CAMMETPHUS, POTaTa0EIbHOCTh, HOPMUPOBAHUE).

4. Pacuet ko3 (pULIMEHTOB ypaBHEHHH CBsI3U (DYHKIIUM OTKINKA U (AaKTOPOB SKCIIEPUMEHTA.

5. IlpaBuia moCTpoeHUs TIAHOB — IPOOHBIX PEIUIHK.

6. Oco0eHHOCTH U 3aJ]aui IPUMEHEHHUS JPOOHBIX PEIUIHK.

7. MeTonuKy COKpalleHHs KOJWYECTBA MPOBEICHHBIX OINBITOB, PUCKU SKCIIEPUMEHTOB MpPHU APOOHBIX
IUTaHax.

8. Buspl mapaMeTpoB ONTUMH3ALNUK, 000OIIEHHBIH TapaMeTp ONTUMHU3AINH, GYHKINS KeIaTeTbHOCTH.

9. Meroa KpyTOro BOCXOK/IEHUS — METO/I ITOIIAroBoM urepanuu bokca-Yuicona.

10. Kputepun onTuMalbHOCTH PELICHUN.




CrpyKTypHBII

[Inanupymsble pe3ysbTaThl

3JIEMEHT OueHouHbIE CpeacTBa
0o0y4eHus
KOMIIETEHIIUH
YMmeTb - IPUMEHATh METObI IIpumepHbie npakTHUYecKkne 3a1aHuda s dk3aMena (AKP Ne 6-8)
I1aHupoBaHus skcrepd- | 1. CTpouTh MaTpyIly MOMHOTO (hJaKTOPHOTO SKCIepuMeHTa THia 2" —22n 28,
MEHTOB Pa3HOTo YpOBHA ; | B ocHOBaHMHU cTeneHHOW 3aBUCUMOCTU MPEACTABICHO KOJIMWYECTBO YPOBHEW BapbUpOBaHUS (aKTOPOB.
- COCTaBJIATh IUIaHbI Ma- | IMeeTcs ABa BapuaHTa ypOBHEH: 2 - MUHUMAQJIbHOE M MAKCUMAaJIbHOE 3HAYEHUS U 3 — MHUHHUMAJIbHOE,
TEMaTHUYECKOT0 IKCIIEPH- | MakcuMallbHOE U cpeaHee 3HaueHus (akTopoB. B mokaszarene creneHHOW 3aBUCHMOCTH TMPEACTABICHO
MEHTAa; KomndyectBO (akropoB. llpum cocraBieHMHM MaTpUIBl IUIAHUPOBAHUS OSKCIEPUMEHTa HEOOXOIMMO
- HaXOJIUTh ONTUMANIbHBIE | yUUTHIBATh YETHIPE CBOMCTBA CYLIECTBOBAHMS YPOBHEH (DAaKTOPOB: CUMMETPUYHOCTH, OPTOTOHAIBHOCTD,
pelIeHNs U3BECTHBIMU pOoTaTabenbHOCTb, YCIOBUE HOPMUPOBKH.
METOAaMH Omnpenensath Ko3()HUIMEHTHI YpaBHEHHUS 110 U3BECTHOMY alroputmy: @i = (ZXiyi)/n, ap = Zyi/n.
2. Crpouth BC€ BO3MOXHBIE BapUaHThl MaTPULIbI IPOOHOrO IKCIEPUMEHTA THUIIA 2%t 22, Onpenenutsb
K03 (DUIMEHTHI YpaBHEHHS 110 U3BECTHOMY anroputmy: a; = (Xiyi)/n, ap = Zyi/n.
3. Haiitu sKcTpemManpHOE 3HAUYCHHUE IapaMeTpa ONTUMHU3AIMH B 00JacTh onpenaeneHust GyHKIUN IBYX H
MHOTO(aKTOPHBIX ypaBHEHHUH (METOJ KPYTOro BOcXOkIeHusi bokca-Yuicona) ¢ mnpuMeHEeHUEM
UTTEPALlMOHHOI0 OIIArOBOT0 METO/a B HAaIIPaBJIEHUU I'PaJUEHTA.
Bnaners - METOZIaMH TUIAaHUPOBa- | 3a/laHue HA penIeHHe 3a/1a4 U3 NpodeccHoHaILHOI 00/1acTH, KOoMILIeKCcHbIe 3a1aHus (AKP Ne 5-8)

HUSI DKCIIEPUMEHTAMU
Pa3HOTO YpOBHS;

- METOJUKOM MOJHOTO U
JIpOoOHOTO MaTeMaTHyec-
KOTI'0 9KCIIEPUMEHTA;

- METOJIAMU ONIPEACIICHUS
AKCTpEMabHbIX 3HAYE-
HUM NPHU IOUCKE OITH-
MaJIbHBIX 3HAUCHUI

1. HaBbIKaMH OCTPOGHHS MATPHIIBI HOJIHOTO (hJaKTOPHOTro dKcrepumenTa tuma 2" —2° u 2°,

B ocHOBaHMM CTETIEHHO 3aBHCUMOCTH TIPECTABICHO KOJIMYECTBO YPOBHEW BapbHpoBaHus GakropoB. Mimeercs asa
BapuaHTa ypOBHEH: 2 - MUHUMAIIbHOC U MaKCHMAaJIbHOE 3HAYCHUSI U 3 — MUHUMAaJIbHOE, MAKCUMAIIbHOE U Cpe/IHEe
3HayeHus  (akTopoB. B mokazarene cTeneHHOH 3aBUCHMOCTH TIPEICTAaBIEHO KOJIMYecTBO (akTopoB. I[lpm
COCTaBJICHMM MAaTpPHUIbl TIAHUPOBAHMS IKCIIEPUMEHTAa HEOOXOANMO YUYHTHIBATh YETHIPE CBOMCTBA CYIIECTBOBAHUS
YpOBHEH (paKTOPOB: CHMMETPUYHOCTb, OPTOrOHAIBHOCTh, POTaTa0eIIbHOCTD, YCIOBHE HOPMHUPOBKH.

MerouKoii orpesieneHus KOdQPHUIMEHTOB YpaBHEHHS 110 M3BECTHOMY allrOpUTMY: & = (ZXiyi)/n, 8o = Zyi/n.

2. IlpaBuIaMi MOCTPOGHHs BCEX BO3MOXHBIX BAPMAHTOB MATPHUIBI JPOOHOTO SKCIepuMeHTta Tuma 2°°, 2°7,
onpeaeneHus Kod(PPHUIHEHTOB ypaBHEHHS 110 U3BECTHOMY allrOpUTMY: & = (ZXiy;)/n, ap = Zyi/n.

3. MeTtoaamu HaXOXKICHHsI SKCTPEMATIBHOTO 3HAUCHHUS TTapaMeTpa ONTUMHU3AIMK B 00JIACTH ONpeiesieHns] GyHKIIUU
JIBYX ¥ MHOTO(AKTOPHBIX YypaBHEHHH (METOJI KpYyTOro BOCXOXJCHUs bokca-YuicoHa) ¢ TNpUMEHEHHEM
UTTEPAIIMOHHOTO MOIIArOBOI0 METOJIa B HAIIPABJICHUHU I'PA/IMCHTA.




Memoouueckue pexomenoayuu 08 ROO20MOBKU K IKIAMEHY

DK3aMEH SIBISETCS HEOThEMJIEMOM 4YacThi0 Y4YeOHOro TMporecca W TPU3BAaH 3aKpPENHUTh U
YIOPSIIOYUTH 3HAHUSI CTY/ICHTA, MOJIYYEHHbIC HA 3aHATUSAX M CaMOCTOsATeNbHO. KpoMe Toro, moaroroBka kK
9K3aMEHY HaIpaBlicHa Ha TNPUMEHEHHE IOJIYYCHHBIX 3HAHHMW JUISI PEHICHUS TMPAKTHYECKUX 3a1ad I10
CMEeUUANIBbHOCTH, NPOQWII0 TOAroToBKM. Ha mpoBeneHne 5K3aMeHa OTBOJSATCS Yachl 3aHATHH 11O
pacrucaHHuIo.

Cnaue sK3aMeHa NpEANIECTBYET paboTa CTyAEHTAa Ha JIGKIMOHHBIX, CEMUHAPCKHUX 3aHATHIAX WU
caMmocTosiTeNIbHasE paboTa 10 M3YyYCHHIO MpeaMeTa M IOATOTOBKH pedepaToB M KYPCOBBIX paloT.
OtTcyTcTBHE CTY/ACHTa Ha 3aHATHAX O€3 YBAXKHUTEIbHOW MPUYMHBI W HEBBIIOJHEHHE 3aaHUi
CaMOCTOSITEIILHOW Pa0OTHI SBJISICTCS OCHOBAHUEM JUUIsl HEAOMYIICHUS CTYICHTA K 9K3aMCHY.

[ToaroToBka K 5K3aMEHY OCYIIECTBISIETCS Ha OCHOBAaHMM METOAMYECKHX PEKOMEHIAIMHA TI0
JMCHIUIUIMHE U CIUCKAa BOIPOCOB M3y4aeMOH AMCIUIUIMHBI, KOHCIICKTOB JICKIIMH, YUCOHUKOB U Y4eOHBIX
nocoOuii, HayYHBIX cTaTel, HH(POPMAIUH CpeIbl UHTEPHET.

3a 3-4 mHS MOATOTOBKU O0YYaeMBbIH JOJDKEH CHCTEMAaTHU3WPOBATh 3HAHUS, IMOJyUYCHHBIE B TCUYCHUE
cemectpa. BHauanie ciemyeT mpocMOTpETh BECh MaTepual AUCHUIUIMHBI (MOJYJsl) U OTMETUTH TPYAHbBIC
st ceOst Borpockl. O0s3aTeNIbHO B HUX pa300pathes. B ciiydae HeymayHOro pe3yibTara Takoro pasoopa,
CIIEAYET 3a/1aTh ATH BOIPOCHI MPENOIaBaTENI0 Ha KOHCYIbTALUU NIEpe] 9K3aMEHOM, MTOCEHICHHE KOTOPOil B
ATOM Clly4yae SIBJIICTCS MOJIC3HOM W JKeJlaTelIbHOW. B uTore mepes 3K3aMeHOM I1eJIecO00pa3HO TTOBTOPHUTH
OCHOBHBIE ITOJIOKEHHSI TUCIUIUTMHBI C OTMETKON CTENIEHH YCBOSHHS MaTepHraia.

OCHOBHBIE TIPaBUJIa IOJrOTOBKH K YK3aMEHY.

1. Jlyume cpa3y COpPHEHTHPOBATbCS BO BCEM Marepuaje M OOOCHOBAHO PACIOJOXHTHb BECh
MaTepHall COTJIACHO 3K3aMCHAIIMOHHBIM BOIPOCaM WJIM BOIpoOcaM, OOCYKIaeMbIX Ha CeMHHapax. Jra
paboTa MOXeET 3aHATh MHOTO BPEMEHH, HO TJIABHOE — 3TO OPUEHTHPOBAHNE B H3y4aeMOU JUCIIUIUIMHE.

2. Cama MOArOTOBKA HE JOJDKHO OBITH CBSI3aHA C «3allOMHHAaHUEM», a B IMEPBYIO OYepelb — C
MIEPEOCMBICTICHHEM MaTepHaia, U 1a)Ke paCCMOTPEHHUEM allbTepPHATUBHBIX HJICH.

3. CTyIeHT JOJDKEH MPOJIEMOHCTPUPOBATh Ha DK3aMEHE, YTO OH YCBOMJI «BCE», YTO TPEOyeTcs 1o
nporpaMMme OOy4YeHHs WJIM TI0 MpOorpaMMe KOHKPETHOro mperonaBaTens. Jlamee OH MOXET BbICKa3aTh
WHBIC, HO ApPTYMEHTUPOBAHHBIC TOUYKU 3PCHUSI.

0) Iopsaok npoBeaeHUsI NPOMEKYTOYHON aTTeCTALMH, IOKA3aTe/ Il U KPUTEPHUHU OLleHUBAHUS

[TpomexyTouHass artecTanust 1o AucuuiiuHe «OO0paboTka JKCHEPUMEHTATbHBIX JIaHHBIX)»
BKJIFOYAET TEOPETUYECKUE BOIPOCHI, MO3BOJISIONINE OLEHUTh YPOBEHb YCBOECHUSI O0YYaIOIUMUCS 3HAHUM,
U MIPAKTHYECKHE 3a/IaHUs, BBISABISIONINE CTENICHh CPOPMHUPOBAHHOCTH YMEHHUN W BIIQJICHUH, TIPOBOJUTCS B
¢dbopMe FK3aMeHa.

DK3aMeH 10 JaHHOW JWCIHIUIMHE MPOBOAUTCS B YCTHOHM (hopMe MO dK3aMEHAI[MOHHBIM OHIIeTaM,
KaXX/IbI U3 KOTOPBIX BKITIOYAET 2 TEOPETUIECKUX BOIPOCA U OHO IMPAKTHUECKOE 3a[aHue.

Kpumepuu oyenxu (8 coomeemcmeuu c gopmupyemoimu KoMnemeHyusmMu u niaHupyemuvlmu
pe3yromamamu 00yyeHus):

— Ha OIICHKY «HEeYyI0BJIeTBOPUTEJabHO» (1 Oamt) — oOydaromuiicss He MOXKET MOoKa3aTh 3HAHUS Ha
YPOBHE BOCHPOM3BENEHUS U OOBSCHEHUs MH(POpPMALUU, HE MOXET MO0Ka3aTh WHTEJUIEKTyaJbHblE HABBIKH
peIIeHHsI TPOCTHIX 3a]1a4;

- Ha OIICHKY «HEYJAO0BJIETBOPUTEIbHO» (2 Oanna) —o0yJaronuiicss AeMOHCTPpUPYET 3HAHUS He Oolee
20 % TEOpEeTHUYECKOTO Marepuasa, JJONYCKaeT CYIIECTBCHHbIE OIMMOKH, HE MOMKET IOKa3aTh
MHTEJUIEKTYyallbHbIE HABBIKU PEIICHUs IPOCTHIX 3a/1a4;

— Ha OIICHKY «YyIOBJIETBOPHUTEJBbHO» (3 Oamna) — oOyyarouiuiicss AEMOHCTPUPYET IMOPOTrOBbII
YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, B X0/1€¢ KOHTPOJIbHBIX MEPHUIIPUATUN OIYCKAIOTCS OLIMOKH,
MPOSIBIISIETCS.  OTCYTCTBHE  OTHENBHBIX 3HAHWH, YMEHHWH, HABBIKOB, OOYJArOIIUICS WCIIBITHIBACT
3HAYUTENIbHbIE 3aTPYAHCHUS MPHU ONEPUPOBAHUU 3HHAHUSMHU M YMEHHUSMHU MPHU UX MEPEHOCe Ha HOBBIE
CUTYAIIHH;

— Ha OLEHKY «xopomo» (4 Oamma) — oOyyaromuiics IEMOHCTPUPYET CpPEIHHH YpOBEHb
COPMHPOBAHHOCTH  KOMIICTEHIIMI: OCHOBHBIC 3HAHWS, YMEHHUS OCBOCHBI, HO JOITyCKAIOTCS



HE3HAYUTCJIBHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IPHU AHAIIMTUYCCKUX OIICpalUigX, IICPCHOCC 3HAHUM U
YMEHUH Ha HOBbIE, HECTaHJAPTHBIE CUTYaLUH;

— Ha OLEHKY «OTJIMYHO» (5 0amioB) — o0OydYaroluiics IeMOHCTPHPYET BBICOKHI YpPOBEHb
C()OPMHUPOBAHHOCTU KOMIIETEHLIMH, BCECTOPOHHEE, CHUCTEMATHYECKOe M TIIyOOKOe 3HaHHE Y4eOHOro
MaTepHuaia, cBOOOIHO BBIOIHIET NPAKTUYECKUE 3aJaHUs, CBOOOAHO ONEPUPYET 3HAHUSMH, YMEHUSIMHU,
IPUMEHSET UX B CUTYaLUsAX ITOBBIIIEHHON CII0KHOCTH.

8 YueOGHO-MeToAMUECcKOoe M TH(HOPMAIMOHHOE O0ecIieueHuEe UCITUILTAHBI
(mopyJisn)

a) OcHoBHas1 IUTEpaTYypAa:

1. Menpuuuenko, A. C. AHaiM3 JaHHBIX B MaTepualioBefeHUW : ydeOHoe mocobue / A. C.
Menpanuenko. — Mocksa : MUCHUC, [6. r.]. — Yacte 1 — 2013. — 72 ¢. — ISBN 978-5-87623-666-
1.— Tekcr: onexrtponHsni// Jlanb :  snekTpoHHO-OMOnmMoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/117168 (mara obpamienus: 01.09.2020). — Pexum gocTyma: ajisi aBTOPH3.
MOJIb30BaTENEH.

2. Menpanuenko, A. C. AHamu3 JIaHHBIX B MaTepuajoBeleHUU : ydeOHoe mocoome / A. C.
Menbanuenko. — Mocksa : MUCHUC, [6. r.]. — Yacts 2 : Perpeccuonnsiii ananu3z — 2014, — 87 ¢. —
ISBN 978-5-87623-775-0. — Tekcr : anekTpoHHbIH // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAsT cUCTeMa. —
URL.: https://e.lanbook.com/book/69760 (mnata obpamenus: 01.09.2020). — Pexum goctyma: ajst aBTOPH3.
II0JIb30BaTENEH.

0) lonosiHuTeIbLHAS JINTEPATypa:

1. Menpauuenko, A.C. MaremaTrueckasi CTATUCTHKA M aHAJIW3 JaHHBIX : yuyeOHoe mocooue / A.C.
Mensanyenko. — MockBa : MUCHUC, 2018. — 45 c¢. — ISBN 978-5-906953-62-9. — Texkcr :
3NeKTpOoHHbIHN // Jaub : anekTpoHHO-OMOIMOTeYHas cuctema. — URL.: https://e.lanbook.com/book/108035
(mata obpamienus: 01.09.2020). — Pexxum goctyma: it aBTOPH3. MOJIb30BATEIICH.

3. Crenanos, I1.E. IlnanupoBanue sxcriepumenTa : yaueOHo-meroanyeckoe nocoodue / [1.E. Ctenanos.
— Mocksa : MUCHUC, 2017. — 22 c¢.— Tekcr : 3nekTpoHHBIH // JIaHb : 37E€KTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/108113 — Pexwum moctyna: ajisi aBTOPU3. MMOJIb30BATEICH.
(mara oopamenus: 01.09.2020)

B) MeToauueckue yKazaHus:

1. Cratuctudeckue MeToabl 00pabOTKH U aHaIM3a YUCIOBOW HH(OPMAIIMK, KOHTPOJIS ¥ YIPBBUICHHS
kadectBoM mpokata/M.U. Pymsunes, C.A. JleBanmoBckuii, H.A. Pyumnckas, K.E. Uepkacos, A.B.
JlornHoB. — YyeGHoe mocobue. — Marauroropck: M3a-Bo MarHuToropck. roc. TexH. yH-ta um. [.H.
Hocoga, 2014. 257 c.

2. MonoukoBa O.C. BapuaHTbl 3aaHuii TI0 aHAJIU3y YMCIOBOM WH(pOpManuu sl O6akalaBpoB. —
Meronunueckue ykazanus. - Maraurtoropck: M3n-Bo Marnuroropck. roc. TexH. yH-ta uMm. .M. Hocosa,
2017. 15 c.

r) Ilporpammuoe odecnieuenne u UHTEpHeET-pecypchl:

KommbroTepHble mporpaMMbl, HarfsigHble MOCOOWS, MaKeThl, MOJIEIH, TEXHHYECKHE CpeICTBa
oOyueHusi (TEXHMYECKHE YCTpOMCTBa C JUAAKTHYECKUM OOECleueHueM), TIedaTHble, BHIEO U
ayIuoMarepHualbl, JOKyMEHTaIbHbIE MaTepuaibl, YydeOHbIE MOJAENH, CPEJACTBA UMUTAIIUU, MPOTPAMMHBIE
cpencTBa 00y4eHHUs U JIp.

[IporpaMMHBII KOMILIEKC TSI MUMUTAllMOHHOTO MOJICTTUPOBAHUS MIPOIECCOB 00PaOOTKH IaBICHUEM U
TepMudeckoi 00padboTku metaimioB DEFORM 3D.

—  HWHTEpHEeT-pecypc  «DNEKTPOHHBI y4eOHHUK IO CTaTUCTHKE». — Pexum  gocryna:
http://www.statsoft.ru/home/textbook/default.htm

IlepeuyeHb NpOrpaMMHOro odecrnev4eHust
| Haumenosaunue [10 ‘ No norosopa ‘ CpoK AeNCTBUS TUIEH3UU ‘
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https://e.lanbook.com/book/108035
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http://www.statsoft.ru/home/textbook/default.htm
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1. DnextponHass 0a3a mepuoauueckux wu3manuii East View Information Services, OO0 «1BUCx»:
https://dlib.eastview.com/
2. HauuonanbHas uWHQOpPMAIMOHHO-aHATUTHYECKAass cHCTeMa — PocCUUCKMH HMHIEKC HAay4HOIO
uutupoBanus (PUHLI): URL: https://elibrary.ru/project risc.asp
3. Iouckonas cucrema Akaaemus Google (Google Scholar): URL: https://scholar.google.ru/
4. WudopmannonHas cucremMa - EnuHoe OKHO jgoctynma K uHpopManuoHHBIM pecypcam: URL:
http://window.edu.ru/
5. @enepalibHOE TOCYIAapCTBEHHOE OIOKETHOE yupexkaeHue «DenepanbHbIi HHCTUTYT MPOMBIILICHHOM
cooctBenHoctuy: URL: http://www1.fips.ru/
6. Poccwmiickas ['ocynapcrBennas oubnmoreka. Karanoru: https://www.rsl.ru/ru/4readers/catalogues/
7. ONEeKTPOHHBIE pecypchl OoubIMoTEeKH MITY UM. r.m. Hocoga:
http://magtu.ru:8085/marcweb2/Default.asp
8. YuuBepcurerckas nnpopmannonnas cucreMa POCCHUSL: https://uisrussia.msu.ru
9. MexnyHapoaHast HAyKoMeTpuueckasi pedepaTuBHas M MOJHOTEKCTOBas 0a3a JaHHBIX HAYYHBIX M3IaHHIMA
«Web of sciencen: http://webofscience.com
10. MexnayHapoaHas pedepaTUBHAs M IOJTHOTEKCTOBAsl CIpaBOYHAs 0a3a JaHHBIX HAYYHBIX H3JIaHUAN
«Scopus»: http://scopus.com
11. MexayHapo/Has 6a3a MOJTHOTEKCTOBBIX JKypHasioB Springer Journals: http://link.springer.com/
12. MexnayHapoaHass KOJUICKIMS HAYYHBIX TMPOTOKOJIOB IO Pa3IMYHBIM OTpacisAM 3HaHWU Springer
Protocols: http://www.springerprotocols.com/
13. MexaynaponHas 0a3a CIpaBOYHBIX HM3JAHMH IO BCeM oOTpaciusM 3HaHuii SpringerReference:
http://www.springer.com/references

14. ApxuB Hay4HBIX XypHaJIOB «HarmoHaNbHBIA AIEKTPOHHO-MH(GOPMAIIMOHHBIN KOHIIOPLIUYM
(HIT HOMKOH): https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCHUILIMHBI (MO1YJIs1)

[Ipy uTeHun JNEKUHM U BXOAE NMPAKTUYECKUX 3aHATHUIN MCIIOIb3YEeTCSl MILTFOCTPATUBHBIN MaTepHral B
BU/IE TJIAKATOB, UEPTEKEH, aTIACOB 10 aHATU3Y YMCIOBON MHPOPMAINH, IITAHUPOBAHUIO IKCIIEPUMEHTA.

Jlekuiui YUTAIOTCA C WCIOJB30BAaHUEM MYJIBTUMEIUWHOTO OOOPYIOBaHUS, MPE3CHTAIM-OHHBIX
MaTepHuanoB.

Ha Bcex mpakTu4eckux 3aHATUSIX CTYACHTHI pa0OTAaIOT COBMECTHO C TOCIEAYIOIIUM TPYIIOBBIM
aHAJIM30M TIOJIYYEHHBIX pPE3yNbTaTOB (KOJUIEKTUBHOE B3aWMOJEHUCTBHE MO TEXHOJIOTUU aAKTUBHOTO
oOyueHus).

Jl71s BBIMOJTHEHHSI CAaMOCTOSITENIbHBIX 3aJJaHUi CTyJeHTaM HEO0OXOJUM MEepPCOHATbHBIA KOMIBIOTED
co cranmaptHeiM makerom Microsoft Office (Word, Excel, Power Point).

MatepuaabHO-TEXHUUYECKOE 00eCTIedeH e TUCITUTUINHBI BKITIOYACT:

Tun v Ha3BaHUE ayAUTOPHUHU OcHaleHue ayAuTopun
AynuTopun IS TEKINH MynsTUMeIUHHBIE CPECTBA XPaHEHUs, Tepelauid | MPeICTaBICHUS
rH(pOopMaIuu
Aynutopuu 1S IPaKTUYECKUX 3aHATHN: [Mepconanbhble KommbroTeph! ¢ makerom MS Office, Beixomom B
KOMITBIOTEPHBIE KJIACCHI WHTepHeT 1 ¢ 10CTYNOM B 3JIEKTPOHHYIO HH(POPMALIUOHHO-
00pa3oBaTeIbHyIO Cpelly YHUBEPCUTETA
AyauTOpuu U1 caMOCTOsITeNIbHOM padoThl | TlepconanbHbie KoMbioTepsl ¢ makerom MS Office, BeixomoM B



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/

Tun u Ha3BaHUE Ay UTOPUH OcHaleHue ayiuTopun

WuTepHeT 1 ¢ 10CTYNOM B 3JICKTPOHHYIO HHPOPMAITHOHHO-
00pa30BaTeIbHYIO CPEIy YHHUBEPCUTETA

AyauTtopuu A rpynnoBBIX [lepcoHanbHBIC KOMITBIOTEPHI, AMEKTPOHHBIC TAKETH 00YYAFOIIIUXCS
KOHCYJbTAIUH; 711 MHANBUAYATHHBIX
KOHCYJbTAIUI

Aynutopun sl XpaHeHust ooopynoBanus; | [lepcoHanpHBIE KOMITBIOTEPHI, IEMOHCTPAIIMOHHEBIE SKPAHBI,
CKJIaJICKHE TTOMENICHUS Kadeapbl MPOEKTHpYIolIee 000PyIOBaHUE H T.1I.




