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1 lean ocBOCHMS TUCHUIIHMHBI (MOIYJIA)

Ilenpto ocBoeHUsT MOayJsl AUCHUIUIHHBI TT0 BeIOOpY b1.B.JIB.09.01 BapmatuBHOW yacTu
quciuruiiH  Oiioka 1 yueOHoro turana «[lmaHupoBaHWe OSKCIIEPUMEHTa» (aIbTepHATUBHAS
aucuuiinHa 1o BeIOOopy - B1.B.JIB.09.02 «O06paboTka SKCHEPUMEHTAIBHBIX JaHHBIX))
SIBIIIETCS. TOATOTOBKAa OakamaBpoB 1o HampaBineHuto 22.03.01 «MarepuanoBenenue u
TEXHOJIOTHSl MaTepHalioB» U MNPOQPIII0 MOATOTOBKH «MarepraloBeeHHE U TEXHOJIOTHUS
MaTepuaioB (B MalIMHOCTPOSHUH)» K MPO(ecCHOHATHHON ICSITEILHOCTH B COOTBETCTBUU C
TpeboBanusiMu denepanbHoro ['ocyaapcTBeHHOr0 06pa30BaTENbHOIO CTaHAAPTA.

3ajgaueld u3y4yeHUs AUCIUIUIMHBI SIBJIAETCS MOATOTOBKA CTYAEHTOB K TBOPYECKOMY
MPUMEHEHHUIO MOTYYeHHBIX 3HAHUW MIPHU CO3JJaHIH HOBBIX U COBEPIICHCTBOBAHUIO JEWCTBYIOIINX
TEXHOJIOTHYECKUX TPOIECCOB, (OPMHUPOBAHHWIO Yy CTYJISHTOB CHCTEMbl 3HAHWH 1O
IUTAHUPOBAHUIO SKCIIEPUMEHTOB BO BceX cdepax yueOHOIl U MPOU3BOJACTBEHHOU AESTEILHOCTH.
Orta 3a/1a4a penaeTcs CIeAYIOIIMMU CIIOCO0aMHU:

- (dopMupoBaHHe TOHATUNA OO0 OIICHKE SKCIEPUMEHTAIBHBIX JaHHBIX, Ie€HepalbHOU
COBOKYITHOCTH U BBEIOOPKH M3 HEE CITYyJAHBIX BEIINYMH;

- IPUBHUTHE CTYACHTaM MPEACTABICHUS O KOPPEISIUOHHOM U PErpPECCMOHHOM aHANIM3ax,
METOJIUKE OIICHKU M OTCCHBAHHUH PA3IMYHBIX ()aKTOPOB BEIOOPOK CITyYaiHBIX BEIUYHH;

- o0y4yeHre MeToaM IJIAHUPOBAHHOTO AKCIIEPUMEHTA U MTOMCKA ONTUMANIbHBIX 3HAUCHUN
GYHKIIMM OTKJIMKA B OMPEICIICHHON 00JacTH CyIIecTBOBaHUS (DAKTOPOB TEXHOJOTHYECKOTO
nporecca;

- MPUMCHEHHUE METOJIOB IIAHUPOBAHHOTO AKCIIEPUMEHTA JJIsI 00JICTYCHHS PacueTOB MPHU
MCIOJIb30BaHUU APOOHOT0 (PAaKTOPHOTO IKCIIEPUMEHTA.

2 MecTO JUCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM
NporpaMMbl NOATOTOBKH 0akajiaBpa

Jucuumumnza o Beioopy b1.B.J[B.09.01 BapuaTuBHO#M yacTn aucuuruiny Onoka 1
yueObHoro miaHa «llmaHupoBaHue SKCIEPUMEHTa» SBJISETCS OCHOBOM ISl JHUCLUIUIMH
po(hecCHOHABHOTO LIMKIIA.

Jdns  w3yyeHMs  JUCHMIUIMHBI ~ HEOOXOAMMBI  3HaHUsA  (YMEHMs,  BJIaJCHHS),
chopMUpOBaHHBIE B  pe3yiabTaTe M3y4yeHUS  JUCHMIUIMH  €CTECTBEHHO-HAYYHOTO U
npoeCCHOHATIBHOIO IMKJIOB, TakKUX Kak Oas3oBble mucuumianHbl b1.5.09 «MaremaTukay,
b1.5.10 «®uzuka», b1.b.11 «Xumusy», qucuuminasl BapuatuBHoi yactu b1.B.01 «®Pusundeckas
xumus», b1.B.JIB.08.03.01 «Ananu3 uyucnoBoi wuHpopmanun» wim b1.B.JIB.03.02
«MatemaThueckas CTaTUCTUKA B METAJULYPTUU», a 3HAHUS, YMEHUS U HABbIKHU, IOJy4YE€HHBIE NTPU
e€ u3ydyeHMH, OYyJyT HCIOJb30BAHBI B MPOIECCE OCBOEHMS CIELUAIBHBIX TUCHMIUIMH, MpPU
KypCOBOM MPOEKTUPOBaHUH, NoJAroToBke u 3aummrte BKP, B npaktuueckoil npodeccuoHanbHON
JESATEIIBHOCTH.

[Tocnenyronue AUCHUIUIMHBI, KOTOpble OazupyroTcs Ha aucuuiuinHe «llnanupoBanue
skcnepumenta» -  bl.b.21 «MopenupoBaHue M ONTUMH3aLUs CBOWCTB MaTepUAlOB U
TeXHOJOornueckux mnporeccoB», b1.B.06 «Meroasl uccieqoBaHus MaTepHUaIOB U IMPOLIECCOBY,
b1.B.07 «®usnueckue cpoiictBa marepuanon», bl1.B.JIB.08.01 «HWP» unu Bb1.B.JIB.08.02
«OcHoBbI kpuctamorpapum», 'MA.

3 Komnerenuum oOy4dawmerocsi, ¢popmupyembie B pe3yJbTaTe OCBOCHHUS
AUCHHUILIMHBI (MOAYJIs1) M IVIAHUPYEMble Pe3yJIbTAThl 00y4YeHHUs

B pesymbrare ocBoeHus guctuIuiiHbl (Moayns) «llmaHupoBaHHME SKCIIEpUMEHTA»
oOyyJaronuiics 10JDKeH 00J1a7aTh CIEIYIONMMA KOMITETCHITUSIMU:



CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

Koa u conep:xanue komnereHunu: OIIK-2 - cnocoOHOCTBIO UCIIONB30BATH B

HpO(bCCCHOH&HbHOﬁ ACATCIIbBHOCTH 3HAHUA O MMOAXO0AaX U METOAaxX IMOJIYyYCHHUA PE3YJIbTATOB B

TCOPCTUUCCKHUX U SKCIICPUMCHTAJIbHBIX UCCICAOBAHUAX

3HaTh

- OCHOBHBIE OIpe/IeNICHHs IIJITAHUPOBAHUS SKCIIEPUMEHTA;
- KJaccH(UKAUI0 CIOcOo00B BBHIOOpA IJIaHA SKCHEPHUMEHTA, TEOPETUYECKHUE
OCHOBBI pacueTa KO3 (UIIMEHTOB SMINPUIECKUX YPAaBHEHHH PETPECCHH;

- OCHOBBI COCTABJICHUSI MATPHIL TOJTHOTO M IPOOHOTO (HaKTOPHOTO HKCIEepH-
MEHTa;

- METOJMKY pacyera Kod3(duumenta KOHKOpAALUT

YMeTs

- 3¢(eKTUBHO IPUMEHATHh METOABI IJIAHUPOBAHUS SKCIIEPUMEHTA;
- CIIOJIb30BaTh METOAUKY MaT€MaTUYECKOI0 INIAHUPOBAHUS dKCIIEPUMEHTA,

- COCTaBJIATh MaTPHUILY MOJHOTO U APOOHOT0 (PaKTOPHOTO KCIIEPUMEHTA;
- IPUMEHSATH B pab0Te IKCIEPTHYIO OLEHKY 3HAYMMOCTH (haKTOPOB, OIpeie-
TS0MUX (PYHKINIO OTKINKA

Bnanetrs

- HNPAKTHYCCKMMH HaBBbIKaMH I10 TMPUMCHCHHUIO MCTOJA IIJIAHUPOBAHUA
OKCIICPUMCHTA,

- MCTOAaMHU (1)I/I3I/I‘~I€CKOI“O H TCOMECTPHUICCKOI0O HOI{O6I/I$I;

- HpO(l)eCCI/IOHaHBHBIM S3BIKOM HpCHMCTHOfI o0acTH 3HaAHUS

Koxa u conep:xxanue komnerenuum: [1K-2 - cnocoOHOCTBIO OCYILECTBIIATE COOp aHHBIX,
U3y4aTh, aHATU3UPOBATH U 0000MIATh HAYYHO-TEXHUIECKYIO HH(POPMAITUIO TI0 TEMaTHKE
UCCIIEI0BaHMsL, Pa3paboTKe U UCIOIb30BAHUIO TEXHUUECKON JOKYMEHTAIIMH, OCHOBHBIM
HOPMAaTUBHBIM JOKyMEHTaM 110 BOIIPOCaM MHTEJUIEKTYalbHONU COOCTBEHHOCTH, ITOATOTOBKE
JJOKYMEHTOB K IIATEHTOBAaHUIO, 0(OPMIICHUIO HOY-Xay

3HaTh

- MCTOJbI IINIAaHUPOBAHUS IKCIICPUMCHTOB PAa3HOT'O YPOBHS;
- CITOCOOBI COCTaBJICHHUS IJIAHOB MATEMAaTHYECKOTO SKCIICPUMCHTA,
- IPOUCAYPHI TIOUCKA OIITUMAJIbHBIX peH_IeHI/II\/'I

VYmMmern

- IPUMEHSTh METO/IbI IUIAHUPOBAHUS SKCIIEPUMEHTOB PAa3HOTO YPOBHS ;
- COCTaBIIATH IIJIAHBI MATEMATUYECKOT O DKCIIEPUMEHTA;
- HAXOJUTh ONITHMAJIbHBIC PEIICHHsI N3BECTHBIMUA METOIAMU

Bnanets

- METOIaMU TJITAHUPOBAHUS SKCIIEPUMEHTAMHU PAa3HOTO YPOBHS;
- METOJIUKOM MOJHOTO U JPOOHOTO MAaTEMATHUYECKOTO IKCIIEPUMEHTA;

- METOJaMU ONPEAEIIEHUS SKCTPEMAIIbHBIX 3HAYEHUI MPU MOUCKE ONTUMAIIb-
HBIX 3HAUCHUMN

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

OO0miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHbIE eAMHUIILI ik 144 akan. Jaca,

B TOM YHCJIC:

— KOHTakTHas pabota — 72 akaj. daca:

— ayauTopHas — 68 akaj. 4acos;

— BHeayauTopHas koHTakTHas pabota (BHKP) — 4 akan. gaca;
— camMmocTosTenbHas pabora — 36,3 akaj. yaca;

— TMOJTrOTOBKA K AK3aMeHy — 35,7 akaj. Jaca.
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1. Benenue. CBeneHust U3 TEOpUU Be- 6 4 - 4 4 [IpopaboTka Teopetrueckoro | Texkyiuit KOHTPOIIb OIIK 2-
POSITHOCTH U MaTEMaTHUYECKOM CTaTUCTH- (JIeKLIMOHHOT0) MaTepuasa. ycneBaemocTu. [IpoBenenue |3yB;
KU (TeHepasibHasi COBOKYITHOCTh, BBIOOPKa W3yuenue JOMOJHUTENBHOIO  |pacyeTHBIX paboT C IIK 2-3yB
CIIy4alHBIX BEJINYUH, XapaKTEPUCTUKHU Marepuaa. npumeHenueM [1K.
BbIOOpKN) . [loHsATHE O BUJaX IUIaHUPOBa-
HUSI MATEMaTHYeCKOTO M (PU3HUECKOTO
JKCIIEPUMEHTOB, IIPUHLMIIAX FEOMETPH-
94eCKOTo M (PU3MYECKOTr0 MOA00Hs 00BEK-
TOB YIIPaBJICHHUS.
2. CtaTucTu4ecKue METO/Ibl B yIipaBiie- 6 4 - 1421 4 [IpopaboTka Teopetnueckoro | Tekyuuit KOHTPOJIb OIIK 2-
HUU Ka4€CTBOM NpOoAYKIMH. Texymui (JIeKIIMOHHOT0) MaTepHaa. yCIIEBAEMOCTH. 3YB;
KOHTpPOJIb NPOAYKIMH. [I[puHIAIIBI BBI- N3yuenne nononnurensHoro |IIpoBenenne pacueTHbIX [1K 2-3yB
060pa KOHTPOJIMPYEMBIX TAPAMETPOB U UX MaTtepuana. pabot ¢ npumenenuem [1K.
YpOBHS B CTalapTax Ha MeTaJulyprudec- [IpopaboTka METOIUYECKIX
Kyto npoaykuuto. Cratuctudeckoe odoc- YKa3aHUH K IPaKTUYECKUM 3a-
HOBaHHE 00beMa BHIOOPKU MPU KOHTPOJIE HATHUSM, COCTaBJIEHHE KOHC-
y nocTaBIIMKa u norpeduresns. Kont- IIEKTa, IOArOTOBKA OTBETOB I10
poJpHbIe KapThl. O01Ias cxema yrpasJie- KOHTPOJIbHBIM BOIPOCAM.
HUS TEXHOJIOTHYECKUM 00BEKTOM C aj1aIl-
TUBHBIM OJIOKOM
3. XapaKTepruCTUKN BUJOB SKCIIEPUMEH- 6 5 - |521 5 [IpopaboTka Teopetnueckoro |Tekyuuit KOHTPOJIb OIIK 2-
TOB (TEOPETUYECKUI MOIXO0M, MaTEMaTH- (JIEeKIIMOHHOT0) MaTepuaa. yCIIEBAEMOCTH. 3YB;
YECKOE CUMYJIMPOBAHUE YCIOBHM 3KCIIE- N3yuenne nononnutensHoro |IIpoBenenne pacueTHbIX [IK 2-3yB
pUMEHTa, (PU3MUYECKHUI SKCIEPUMEHT), yC- MaTtepuana. pabot ¢ npumenenuem I1K.
JIOBUSI TOA00MST PU3NYECKOT0 0OBEKTA U [IpopaboTka METOMUECKHIX
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MaTepHuaibHOU Konuu. Bei6op Hanboee yKa3aHUU K IPaKTUYECKUM
s deKTUBHOMN cxembl 3kcriepumenTa. Co- 3aHSTUSIM, COCTABJIEHUE KOH-
CTaBJICHUE IUIaHA IPOBEJCHUS IKCIIEpU- CIIEKTa, IOATOTOBKA OTBETOB
MEHTOB pa3HbIX YPOBHEH (OIBITHBIMH, Ja- 110 KOHTPOJIbHBIM BOIIPOCAM.
00paTOpHBIH, OJIYIIPOMBILIUIEHHBIH, IPO-
MBIILIJIEHHBIN, U3TOTOBJIEHUE OIBITHO-
IIPOMBIIIJICHHON NapTUN)
4. BBeneHve B METOJUKY TJIAaHUPOBAHUS 6 4 - 1421 5 [IpopaboTka Teopetrueckoro | Tekyuuit KOHTPOIIb OIIK 2-
SKCIIepUMeHTa (00IIMe MOHATHS, TPUHIIN- (JIeKLIMOHHOT0) MaTepuaa. ycneBaemoctu. [IpoBenenue |3yB;
nbl). Bupl mapaMeTpoB onTUMHU3ALUY, N3ydeHue NOMONMHUTEIBHOIO  |pacYeTHBIX paboT C [IK 2-3yB
000011IeHHBIN MTapaMeTp ONTUMHU3ALNH, MaTtepuana. npumeHenueM I1K.
GbyHKIUS KenaTenbHOCTH. BoOop Tuma [IpopaboTka MeTOqUYECKIX
MaTEMaTHYECKON TIOJTMHOMUATIbHON WIIH YKa3aHUH K IPaKTUYECKUM 3a-
MHOU Mozenu. HATHUSM, COCTaBJIEHHE KOHC-
IIEKTa, IOArOTOBKA OTBETOB I10
KOHTPOJIbHBIM BONPOCAM
5. Ionublit 1 ApoOHBII (aKTOPHBIN IKC- 6 4 - 1421 ) [IpopaboTka Teopetrueckoro | Texyuuit KOHTPOJIb OIIK 2-
nepuMeHT. [IpaBuia nocTpoeHus miaHoB (JIEeKIIMOHHOT0) MaTepHaa. yCIIEBAEMOCTH. 3YB;
— IpOOHBIX PETIUK. PUCKK IpU HCTIONB- N3yuenne nononnurensHoro |IIpoBenenne pacueTHbIX [IK 2-3yB
30BaHMM IUIAHOB C APOOHBIMHU PEINIUKAMHU MaTepuana. pabot ¢ npumenenuem I1K.
— BJIIMSIHME HA TOYHOCTh IPOTHO3UPOBA- [IpopaboTka METONYECKHIX
HUS QYHKIIUU OTKJIMKA. THUIIBI TUIaHOB yKa3aHUU K IPaKTUUYCKUM 3a-
AKCIIEPUMEHTA — JIBY- U TPeX (aKTOpHBIE HATHUSM, COCTaBJIEHHE KOHC-
mwiansl Tuna N = m" (N — meo6xoaumoe IIEKTa, IOJrOTOBKA OTBETOB I10
KOJIMYECTBO OMBITOB, M — KOJIHYECTBO KOHTPOJIbHBIM BOIPOCaM
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YPOBHEN BapbUPOBaHU CIy4alHBIX (akx-
TOpPOB, N — KOIUYECTBO (PAKTOPOB)
6. Koadpunment konkopaauu (kodd- 6 4 - 421 ) [IpopaboTka TeopeTrueckoro | Texkyuuit KOHTPOJIb OIIK 2-
(GUIMEHT coriacus) Mpu 3KCIEPTHOM (JIeKIMOHHOT0) MaTepHaa. yCIIEBaEMOCTH. 3YB;
OLIEHKE BIUSHUSA (PaKTOPOB HA (HYHKIIHIO N3yuenne nononnurensHoro |IIpoBenenne pacueTHbIX [IK 2-3yB
OTKJIMKA (1apameTp ontumusanun). Oc- MaTepuaa. pabot ¢ npumenenuem [1K.
HOBHBIE CBOICTBa MaTpUIlbl MaTEMaTH- [IpopaboTka METOIUYECKUX
YEeCKU IUIaHUPYEMOTO 3KCIIepUMeHTa (op- yKa3aHUH K IPAKTUYCKUM 3a-
TOTOHAJIBHOCTh, POTOTa0EIbHOCTh, CUM- HSATHUSM, COCTaBJIEHHE KOHC-
METPUYHOCTh, HOPMUPOBKA SKCIIEPUMEH- MIEeKTa, IOJrOTOBKA OTBETOB I10
TaJIbHOM MaTpUIBI). KOHTPOJIbHBIM BOITPOCaM
7. Meronuka pacyera K03 HUIUEHTOB 6 4 - 421 4 IIpopaboTka TeopeTudeckoro | TeKyuiuii KOHTPOIIb OIIK 2-
SMIUPUYECKOTO YPABHEHHUSI 110 JAHHBIM (JIeKLIMOHHOT0) MaTepuaa. yCIIeBa€MOCTH. 3YB;
IIPOBEJEHHOTO MJIAHUPYEMOI0 DKCIIEPH- N3ydenne nononuurensHoro |IIpoBenenue pacueTHbIx IIK 2-3yB
MeHTa. CBs3b 2 dekta pakropa ¢ kodd- Marepuasa. pabot ¢ mpumenenuem [1K.
¢unmentamu ypaBHeHus. Kpurepuu or- IIpopaboTka MeTOANYECKUX
TUMaJIbHOCTH TUIAHOB 3KCIIEPUMEHTA. yKa3aHHUH K MPaKTUYECKUM 3a-
HATUSIM, COCTaBJIEHHE KOHC-
MeKTa, IOJArOTOBKA OTBETOB IO
KOHTPOJIbHBIM BOITPOCaM
8. BBenenue B pemieHue mo MoucKy onTu- | 6 5 - |521n| 4,3 |lIpopaboTka Teoperrueckoro |Texymmii KOHTPOIb OIIK 2-
MaJIbHOT'O AKCTPEMAJILHOTO 3HAUYEHUS Ta- (JIEeKIIMOHHOT0) MaTepHaa. yCIIEBAEMOCTH. 3YB;
pameTpa ONTUMHU3ALMU B 00JIaCTH ONpe- N3yuenne nononnurensHoro |IIpoBenenne pacueTHbIX [IK 2-3yB
neneHust QyHKIMM JBYX U MHOTO(aKTOp- MaTepuana. pabot ¢ npumenenuem I1K.
HBIX ypaBHEHUH (METOJI KPYTOTO BOCXO0XK- [IpopaboTka METOMUECKHIX
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5 O6pa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

B nponecce npenogaBanus nucumiuivibl «llTaHMpoBaHKUE SKCIEPUMEHTA IPUMEHSOTCS
TpaJMLIMOHHASI U MOJ1YJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Jlexiuu nMpoxXoAsaT Kak B TPAJIULIUMOHHON GopMme, Tak U B popMe JEeKIUNH-KOHCYIbTAIHH,
I7le TEOPETUUECKUI MaTepuall 3apaHee BbIIAETCS CTYIAEHTAM Ul CaMOCTOSATENbHOIO U3YYEHUS,
JUISL TIOJITOTOBKU BOIIPOCOB JIEKTOPY, TaKUM 00pa3oM, JIEKLHUS MPOXOAMUT MO TUILYy BOMPOCHI-
OTBETHI-IUCKYCCHUS. JIEKIIMM YUTAIOTCSI C UCIIOJIb30BAHUEM MYJIbTUMEAMMHOIO 000Opyn0BaHUS,
MIPE3EHTALIMOHHBIX MaTepUaJoB.

JIeKuMOHHBIN MaTepual 3aKpeIuisieTcsl B X0J€ MPAKTUYECKUX 3aHATHI, Ha KOTOPBIX BbI-
MOJIHSIIOTCS TPYIIIOBbIE WM UHAUBUAYAIbHBIE 33JIaHUs 110 IpoiaeHHOoM Teme. [Ipu npoBenenun
NPAaKTUYECKUX 3aHATHHA HUCIOJIB3YeTCS METOJ KOHTEKCTHOrO OOyuYeHHsI, KOTOPBIH MO3BOJISET
YCBOUTh MaTepHall IyTEM BBIABICHHUS CBSI3€M MEXIQYy KOHKPETHbIM 3HAHMEM H  €ro
IPUMEHEHHUEM.

[Ipy BBINOJHEHMH MPAKTUYECKHX 3aHATHI MCHOJIb3YETCS TEXHOJOTHSI KOJJIEKTHUBHOTO
B3aMMOJECHCTBUS. 3aHITHUS IPOBOAITCA B BHUJE OOCYXAECHUS NOJYyYEHHOTO 3aJaHusl, IPU 3TOM
CTYJIEHTBHl pabOTal0T COBMECTHO C MOCIEAYIOIIMM TPYIIOBBIM AHAIM30M MOJIYUYEHHBIX pe-
3yJbTATOB.

B y4eOHOM mpoliecce UCHONB3YIOTCS aKTHBHBIE U HHTEPAKTUBHBIE (POPMBI MPOBEACHUS
3aHATUH (KOMITBIOTEPHBIE CHMYJISALUHU, Pa300p KOHKPETHBIX CUTYallMil) B COYETAHWU C BHeay-
TUTOPHOU paboToil ¢ 1enbio (GOPMUPOBAHUS M Pa3BUTHs MPOGECCHOHATBHBIX HABBIKOB 00Y-
YaroIIUXCA.

CaMocTtosiTenbHass paboTa CTYACHTOB CTHUMYJIUPYET CTYACHTOB K WHAMBHUAYAIbHOMN
npopaboTKe TeM B MpoIiecce HanucaHus pedepaToB, BHITOJIHEHNS UHIUBUIYAIbHBIX 3aJaHUil, B
MpoLecce MOATOTOBKH K KOHTPOJIbHBIM paboTaM M UTOTOBOM aTTECTAIIMH.

6 Y4eOHO-METOAMIECKOE odecreyeHue CaMOCTOATEJILHOM padoThI
00yyarIuXcs

Ouenounvie cpedcmea 0l NPOGeOeHUs. MeKyule20 KOHMPOASA 6 8uoe  ayoumopHou
koHmpoavHou pabomul (AKP)
Iepeuenv mem 0151 NHOO2OMOBKU K CEMUHAPCKUM 3AHSMUSIM.

Hcxonnple naHHBIE [UIs1 IPOBENCHUS IPAKTUYECKUX 3aHATUHM IpeAcTaBieHbl B 16
BapHaHTaX CIy4alHBIX BBIOOPOK (00BeM BBIOOPKHM — N = 59), oouH M3 KOTOPBIX IMpHUBEICHA
HUXKE.

% %
C Cr %Mn Ni Ti HRC Ku ¢

2,49 1521 5,75 2,87 152 61,04 501 16,58

2,15 17,83 4,58 2,4 1,16 62,17 7,76 9,22

201 17,15 3,26 2,98 1,24 61,49 6,06 17,97

2,62 1933 5,46 2,6 1,18 60,08 11 5
2,54 15,57 3,34 1,85 1,39 62,65 85 16,17
2,11 16,55 5,78 1,76 1 5934 10,42 4,66

3 16,99 5,59 2,9 1,66 60 11,96 59

299 20,92 4,9 1,02 1,93 59,32 6,35 10,71
2,82 17,85 3,46 2,97 1,06 61,95 513 10,15
2,06 19,69 4,52 1,87 1,69 60,51 8,47 8,38
256 17,95 4,02 1,47 1,43 62,01 6,46 5,26
2,67 16,49 5,78 1,95 196 6168 11,19 7,29
2,09 18,27 5,88 2,34 1,69 62,68 10,8 17,5



2,64
2,95
2,62
2,55
2,04
2,17
2,97
2,65

2,2
2,39
2,53
2,06
2,16
2,96
2,75

2,7
2,72
2,54
2,67
2,85
2,28
2,73
2,73
2,77
2,11
2,87

2,2

2,2
2,38
2,56
2,44
2,75
2,26
2,21
2,06
2,71
2,79
2,83
2,66
2,74
2,62
2,56
2,27
2,79

2,7
2,71

17,52
16,23
15,15
16,53
18
19,45
17,4
19,8
15,84
18,17
17,61
17,45
15,93
20,44
19,64
19,55
20,36
19,63
15,9
20,82
19,5
17,63
16,78
16,23
19,11
18,35
16,21
16,07
16,97
15,85
17,19
17,7
17,16
17,94
15,72
19,44
18,06
15,86
18,85
19,49
15,67
20,09
15,81
19,99
16,43
18,82

3,11
3,48
4,82
3,19
5,16
3,46
3,42

51
5,66
4,03

3,1
5,56

5,9
5,82
4,54
513
3,26
4,03
5,08
3,21
5,39
5,03
3,05
5,87
5,28
5,52
3,07
4,01
3,53
3,87
3,61

3,2
5,12
4,89
5,72
4,91
5,16
4,37

3,1
3,93
5,91
3,81
3,76

57

4,8
4,15

1,13
1,61
1,39
1,08
2,13
1,04
1,88
1,56
2,17
2,03
2,77
1,09
1,22
2,58
2,76
1,15
1,63
2,61
2,44
2,92
2,29
1,31
1,13
1,22
2,52
1,65
2,57
2,58

1,36
2,07
2,93
1,99
1,93
1,09

1,6
2,37
2,94
2,76
2,95
2,51
2,74
1,28
1,23
1,84
2,89

1,96
1,09
1,15
1,24
1,49
1,43
1,29
1,77
1,94

1,2
1,97
1,82
1,43
1,03
1,86
1,93

1,5
1,01
1,43
1,93
1,38
1,56
1,38
1,88
1,37
1,26
1,64
1,64

1,3
1,84
1,89
1,52
1,58

1,9
1,05
1,45
1,15
1,38
1,69
1,97
1,35
1,87
1,73
1,52
1,46

59,4
62,48
59,62
59,99

62
59,92
60,73
62,36
61,97

62,4
62,16
61,26
62,73
60,91
62,55
62,06
59,98
62,49
59,56
61,28
60,25
60,38
62,92
59,66
60,23
60,02
62,35
61,63
59,39
59,55
62,96

59,7

60,1
60,13
62,42
61,63
60,02
59,92
62,88

59,3
59,61
62,55
60,11
61,97
60,07
62,62

6,56
6,79
6,04
5,23
10,66
5,96
9,94
5,22
9,63
9,84
8,67
5,51
11,34
9,57
9,22
10,19
10,16
7,2
9,21
8,15
79
10
7,02
11,33
6,79
11,69
111
9,74
7,37
10,14
11,7
10,86
7,63
10,45
6,82
6,52
7,98
5,85

7,98
7,81
11,44
11,95
5,84
5,93
10,68

4,99
5,04
6,84
2,06
2,46

12,79

10,58
11,2
9,45

13,73

13,62
10,6

16,51
4,07
7,25

13,86

17,61

11,12

10,51
2,35
7,79

14,66
5,39
3,18
9,08
9,92
6,04
3,58

10,42
6,77
2,96
6,12

12,65

17,72

12,56
9,57
9,93

16,12

14,91

10,96

71
2,91
7,01
2,74
4,41

13,85



AKP 1. IIpaktudeckas mepBuyHasi 00pad0TKa BEIOOPKU CIydyalHON BETUIHHBI

Bbuuciute C  OpUMEHEHHEM  mporpamMmHoro  mpoaykra Exel  craructuueckue
XapakTEPUCTHKH (MHHUMAlIbHBIE, MaKCHMAallbHbIe, pa3Max 3HAYEHHUI, CpeIHHE 3HAYCHMS,
CPEIHEKBAIPATHIECKOE OTKJIOHCHHE-CTAHAaPTHOS OTKJIOHEHHE, KO3(D(UIMEHT BapuaIuH,
MeiaHa, MOJa) pacueTHON BHIOOPKH. TO €CTh BBIYMCIUTH 110 HE3aBUCUMBIM (X) U 3aBHCHMBIM
(Yi) ciy4aiiHbIM BETMYMHAM CIICAYIOIINE XapaKTCPUCTUKH:

- MUHUMaJIbHBIC 3HAUCHHS CAyIalHbIX BeauduH - (Xi, Yi)min;

- MaKCUMaJIbHbIC 3HAUYCHUS CIydalHbIX BeUYHH - (Xi, Yi)max;

- pasmax — R = (Xi, Yi)max - (Xi, Yi)min;

- cpeanee 3HaueHUE (Xicp, Yicp) = Z(Xicps Yicp)/N, TAE N — 00beM BBIOOPKHY;

- CpeIHCKBAJAPATHUCCKOE OTKIOHEHHC=CTAHIApTHOE OTKIOHEHHE Sy = [X (Xj —
Xep)?IN]*%; Syi = [£ (Yi— Yep) /],

- koapumment Bapuamn, % — Vyi = (Sxif Xepi)100 % 1 Vyi = (Syil Y ¢pi) 100%;

- meamaHa BbIOOpkHM (Med) — cpeauMHHOE 3HAYCHUE CIYyYalHOW BEJIMYMHBI MEXKIY
MHUHHMAaJIbHBIM U MakcuManbHbIM e¢ 3HaueHusMu — Med (Xi, Yi) = [(Xi, Yi)max - (Ki, Yi)minl/2;
Me/iiaHa B OOJIBIIMCTBE CIIy4aeB HE COBIAACT CO CPEIHUM 3HAYCHUEM BBIOOPKH;

- moma BbIOOpkH (Mod) — Hambosiee 4YacTO BCTpevarolleecs 3HAYCHHE CIydailHON
BEJIMYKMHBI (OTPEICISICTCS aHATM30M CITy4aitHON BBIOOPKH HMJIH 1O THCTOTPAMME).

[TocTponTh TUCTOTPaMMBI CITyYaiHBIX BEJIMYUH (rpaduueckoe pacnpe/ieieHue
CIIy4aifHOUM BEJIMYUHBI) U CPABHUTH UX C TEOPETHUECKUMU PACIIPEICTICHUSIMHU.

Jlnst xkoHKpeTHOM ciydaiiHoW BenuuuHbl (X, Yj) ee pachpeneneHue B BBIOOpKE
ONpEeNEeNseTCss MOCTPOEHUEM TMCTOrPAMMBL. AJTOPUTM 3TOrO0 IMOCTPOEHHUS 3aKIIO4YaeTcs B
CIIEIYIOIEM:

- Ha OCH OpAMHAT OTKJajbiBaeTcs vactora (Nj) wim dYactocth (Ni/N) — KOJHUYECTBO
3HAQYCHUM CIy4allHOM BEJIMYMHBI, NONANAIOIMIMX B ONPEAEICHHBIN MHTEpPBal 3HAYCHMM; HA OCU
abImce OTKJIAIBIBAETCS] HECKOJIBKO MHTEPBAIOB BHYTPU pa3Maxa Cily4dailHOW BENTUYHMHBI, YHCIIO
ATUX UHTEPBAJIOB OIPENEISAETCS CTATUCTUYECKH, B OOJIBIIMHCTBE CIIy4aeB 3TO YUCIIO COCTABIISET
10 unTepBanos,;

- NPU 3TOM MPOBEPOYHBIMU KPUTEPHUSIMU NPABWIBHOCTH IOCTPOEHUS THUCTOIPAMMBI
SIBJISIETS BBIMIOJIHEHHS YCIIOBHA XN = N wiu X(ni/n) = 1.

AKP 2. KoppensioHHbIi aHanu3 BIOOPKH

Pacuurath nipu nomonum mporpammoro npoxaykra Exel (Haxars Ha kiaBuny fy, BHIOpaTh
B MO3UIMU «CTATHUCTHUKa» (YHKLHIO «KOPpPEI», yKa3aTb KOOPJAMHATHI COOTBETCTBYIOUIMX Map
CIIy4aiHbIX BEJIMYMWH, MOJYYUTh 3HAUEHUS MAPHBIX KO3((UIMEHTOB KOPpENSIMH) MOMapHbIe
KO3 PHUIUEHTHI KOPPEIALMHA MEXTy HE3aBUCMBIMU CITyYalHBIMU BEIMUMHAMH — lyi xi+1 U MEXTY
3aBUCMMBIMU (Yj) M HE3aBUCHMBIMHU (Xj) NEPEMEHHBIMH -lyjyi; ONPENECIUTh MX 3HAYMMOCTH
IyTEM CPaBHEHUs C TAOJUYHBIMU, KPUTUUECKUMHU 3HAUEHUSAMH KO3(PPHULIHEHTA KOPPEISALIUH.

Huxe npeacrapnena tabnuua ¢ KpUTHUECKUMHU 3HAYEHIMHU KO3 PUIIMEHTa KOppesauu
B 3aBHCHMOCTH OT oObeMa BbIOOpKH (N) W ypoBHS 3Hauumoctd (a); o = 1 — p, tme p —
BEPOSITHOCTH COOBITHSI.

Kputnueckue 3HaueHus Ko3duiimenta Koppensuu

O6beMm YpoBeHb 3HAUMMOCTH, 0.
BBIOOpPKH, N 0,10 0,05 0,02 0,01 0,001
1 0,98769 0,99692 0,999507 0,999877 0,999988
2 0,90000 0,95000 0,98000 0,99000 0,99900
3 0,8054 0,8783 0,93433 0,95873 0,99116
4 0,7293 0,8114 0,8822 0,9172 0,97406
5 0,6694 0,7545 0,8329 0,8745 0,95074




6 0,6215 0,7067 0,7887 0,8343 0,92493
7 0,5822 0,6664 0,7498 0,7977 0,8982
8 0,5494 0,6319 0,7155 0,7646 0,8721
9 0,4973 0,5760 0,6581 0,7348 0,8233
10 0,4973 0,5760 0,6581 0,7079 0,8233
11 0,4762 0,5529 0,6339 0,6835 0,8010
12 0,4575 0,5324 0,6120 0,6614 0,7800
13 0,4409 0,5139 0,5923 0,6411 0,7603
14 0,4259 0,4973 0,5742 0,6226 0,7420
15 0,4124 0,4821 0,5577 0,6055 0,7246
16 0,4000 0,4683 0,5425 0,5897 0,7084
17 0,3887 0,4555 0,5285 0,5751 0,6932
18 0,3783 0,4483 0,5155 0,5614 0,6787
19 0,3687 0,4329 0,5034 0,5487 0,6652
20 0,3598 0,4227 0,4921 0,5368 0,6524
25 0,3233 0,3809 0,4451 0,4869 0,5974
30 0,2960 0,3494 0,4093 0,4487 0,5541
35 0,2746 0,3246 0,3810 0,4182 0,5189
40 0,2573 0,3044 0,3578 0,3932 0,4896
45 0,2428 0,2875 0,3384 0,3721 0,4648
50 0,2306 0,2732 0,3218 0,3541 0,4433
60 0,2108 0,2500 0,2948 0,3248 0,4078
70 0,1954 0,2319 0,2737 0,3017 0,3799
80 0,1829 0,2172 0,2565 0,2830 0,3568
90 0,1726 0,2050 0,2422 0,2673 0,3375
100 0,1638 0,1946 0,2301 0,2540 0,3211

B Exel 3an0sxensl opMyIIbl 171 pacdeTa IoHapHoro Ko3(QQpUIHeHTa KOPPEIsIHH:
- Iyixil = 2(Xi— Xicp)( Xj+1 — X(i+1)cp)XiXi+1/nSxiSX i+1

lyixi = Z(Xi — Xicp)( Yi— ch)YiXi/ nSXiSyi.
ko3¢ dunmeHTa
q)aKTI/I‘ICCKOFO 3HAYCHUA KOB(l)(i)I/II_II/IeHTa Koppeisinuu € Ta6J'II/I"IHOM 3HAYCHHUCM
¢dakTryeckoe 3Haue€HUE OO0JIbIlIe TAOJUYHOIO, TO CYIIECTBYET MEXKIY HEM3BECTHBIMHU 3HAUMMAasI

3HAYUMOCTH

MapHOM

KOppEJSLHAN

onpezaensercs

CTAaTUCTHUYCCKAA CBA3b, B IPOTUBHOM CJIy4ac€ TaKOBasA CBA3b OTCYTCTBYCT.

AKP 3. Ortceuth He3HauuMble (DaKTOp aHAIU3UPYEMOH BBIOOPKHU.
CTaTMCTUYECKU 3HAYMMBbIE CBS3M MEXIY 3aBUCHUMBIMU M HE3aBUCHUMBIMU NEPEMEHHBIMHM M BHJIA
PErPECCUOHHOM 3aBUCUMOCTH, a TAK)KE MEKY HE3aBUCUMBIMU IIEPEMEHHBIMH.

B nepByto ouepenb CTpOUTCS KOPPEISAIMOHHAsS MaTpULla — CHMMETPUYHAsi OTHOCUTEIBHO
MaroHainu (aHaJOrMYHO TaOJIMIE CIOPTUBHOIO COPEBHOBATEIBHOIO KOMAHAHOTO WM

JMYHOCTHOT'O YeMITMOHATa) — 00pasel] MPUBOJIUTCS HIDKE.

CpaBHEHHEM

Onpenenutsb

X1 X2 X3 Xy Xs Y Y, Y3 Yy

Xl 1 r'xl,x2 rxl,x3 rxl,x4 r'xl,x5 ryl,xl ryz,xl ry3,x1 ry4,x1
X 1 I'ox3 M2 x4 I'2,x5 ly1x2 ly2.x2 ly3x2 lyax2
X3 1 rx3,x4 rx3,x5 ry1,x3 ry2 X3 ry3,x3 ry4,x3
X4 1 x4 .x5 lyi.xa ly2.xa rY3.x4 Fyaxa
Xs 1 ly1.x5 ly2.x5 Yaxs | IYaxs
Yl 1 ryl y2 ryl,y3 ryl,y4
Y> 1 y2y3 ly2,ya
Y3 1 ly3y4
Y, 1

CCJIn




3areM 3Ha4YeHUs KOA(D(UIIMETOB MApHBIX KOPPENALUH OTMEYaloTCs 3HaKoM (+), eciu
3TOT KOA(PPUIMEHT KOPPEISIIIUU CTAaTUCTHUYECKH 3a4uM, W 3HaKoM (-), eciu Kodh HUIHEHT
KOppensuy He3HauuM. J[J1st oTcerBaHusl HE3aBUCUMBIX MEPEMEHHBIX (X-0B) MPOBOAUTCS (OJUH
U3 METO/IOB) CJENyIoIIas Mpoleaypa: u3 oOIIeil KOppeIaluOHOW MaTPHUIIbI BHLACTSETCS y4acTOK
¢ X1 B siueiikax MPOCTABIACTCS COOTBETCTBEHHO (+) min (-).

Xl X2 X3 X4 X5 Koin-Bo
3HAYNMBIX
KOppEeJALMM
X |1 + - + - 2-1-0
Xo | + 1 - - + 2
X3 | - - 1 + - 1-0
Xs | + - + 1 + 3
Xs | - + - + 1 2-1-0

Takum 006pazom, mocje AByX UTTepanuii octaauck 3 X-a - X1, X3, 1 Xs.

Jl1is BbIOOpa 3HAUMMBIX 3aBHCUMOCTEH (TI0 KOOPPHUIIMEHTY KOPPETAIUN) MEXIY Y-MU U
X-Mu, 4TOOBI MOCTPOHTH PErPECCHOHHBIC ypaBHEHUS CBS3U, HEOOXOAMMO IPOAHATU3NPOBATH
ellle OJJHY YacTh KOPPEISIIMOHHON MaTPHUIIbI:

Y. Y, Y3 Y4 3HaYuMbIE
Koppensun X;
C Yi

X1 Nixal/t | Tysal- | fyasalt | fyaxal- X1cY1uY3

X2 r'xl,x2/' rxl,x2/' rxl,x2/' rxl,x2/‘ Xy —Her
KOPpEJALHiA C

Y

X3 axal- | Maxal- | Baxal- | haxel/+ X3c Yy

X4 ixalt | Taxalt | Baxalt | txaxal- | Xac Y1, Yo, Y3

Xs axsl= | Taxsl- | Baxs- | axs/t Xsc Yy

3Ha4. koppel. Y; Yic Ysc Ysc Ysc
C Xi X]_, X4 X4 X]_, X4 X3, X5

Ha ocHoBanuu 3Ha4MMBIX KOA(DGUIIUEHTOB KOPpENsiuu MexXay Y u X onpenemnsercs,
YTO HEOOXOJMMO TIONYYUTh PETPECCHOHHBIC YpPaBHEHUS CICAYIONUX BHJIOB W C YyYETOM
oTcenBaHus X-OB.

Y1= ag+ arXy+ agXy;

Yo=ay+ a4X4;

Y3 =ap+ arXy + asXy;

Y4 = a9+ a3Xz+ asXs;

AKP 4. Ilpu nomolmu NOpPUMEHEHUS PErpecCHOHHOIO aHalu3a paccyuTaTh
KO3 PUITUEHTHI PErPeCCUOHHOTO YPaBHEHUSI.

B AKP 3 omnpeneneHbl BHABI PErpPEeCCHOHBIX 3aBUCUMOCTEH, KOTOpBIE HEOOXOIMMO
MOJIYYUTh JJIS OIEHHWBAHHS, MPOTHO3a M YIPaBIEHUS TEXHOJOTHMYECKUMHU Tmpoieccamu. [[is
pacueta KOd(p(UIMEHTOB YpaBHEHHH dp, &8 MPUMEHSETCS PACUETHBIA METOJl HaWMEHBIITNX
kBaaparoB (MHK) c¢ wucnonp3oBaHneM HUCXOMHOW BBIOOpKH ciydaiHbXx BenmuunH. MHK
MpenoiiaraeT MOUCK JKCTPEeMadbHOrO0 (MHHUMAIBHOTO) 3HA4YeHHUS (YHKIHMOHAIA CyMMBI
Pa3HOCTHU B KBaJpaTe MKy (PaKTUUECKUMH M paCYETHBIMH 3a4CHUSIMHU (DYHKITUN OTKIIMKA:

F = Z(Ypaxr — ypacq.)2 — min (0). B ypaBHeHHE MOACTABISIOTCS MOCTPOYHO (HaKTHUCCKUE
3HAYEHUSA Ygpacr- M Ypacu. B BUAE ypaBHEHHA, noaydeHHOro B AKP 3. Jlnsa pemenus ykazaHHOTO
G yHKIIMOHATa HEOOXOIUMO MONYYUTh CUCTEMY YPaBHEHUH B YACTHBIX MPOU3BOIHBIX U KaX0€
W3 ypaBHEHHU TPHUPABHATH K HYMO. Takum oOpa3oM, MoydaTcsi 3HAYEHHUS] CBOOOJIHOTO YJIeHa
ypaBHEHUS &y U KOA((UIIMEHTHI TpU HE3aBUCHMBIX MEPEMEHHBIX 8 = a8yj. 1 omepaTuBHOTO
pemienuss MHK mnpumensercs mnporpamMmHoe obecnieuenne Exel (fx — nuneiin). B



MOJIPOTPaMME «JTHHEWH» YKa3bIBAIOTCS KOOPIWHATHI Y; U Xj, 3aTeM HAOUPAIOTCS TMO3UIMU
«MCTHUHA» u 3arem Shift+Ctrl+Enter. B npenBaputenbHO BBIAEICHHOE IMOJIE MPOTPAMMHO
MOMEIIAIOTCSL PE3YJIbTATHI pacyeTa — KOIPPUIICHTHI &g, 8j = dxj (TIepBast cTpoka), Ko3pPureHt
JeTEPMUHAITUN R? (3-s crpoka, 1-ii cromben), kpurepuii Pumepa F (4-as crpoka, 1-biit
croJider).

AKP 5. ITpoBecTu KOppEKTUPOBKY TOUHOCTH YPAaBHEHUS PETPECCUN B TEUHEHUH BPEMEHH.

Cormacao TpeboBanmsiMm OCT 14-34-90 «CraTUCTUYECKHI TPUEMOYHBIM KOHTPOJb
KayecTBa METAJUIONPOAYKIUHN IO KOPPEISALUOHHOM CBSI3M MEXAY IapaMeTpaMu» BO3MOXKHO
UCIIOJIb30BAaHUE  PErpecCHOHHBIX  3aBUCHMOCTEM  MHapaMeTpoB  KayecTBa  (BpEeMEHHOE
COIIPOTHUBIICHUS Pa3pPbIBY, OTHOCUTEIILHOE CY)KEHHE U T.II.) OT (PAKTOPOB (XMMHUYECKUH COCTaB
CTaJld, TEXHOJOIMYECKWE mapaMeTpbl Impolecca) Uil MPOTHO3UPOBAHMS CBOMCTB  0Oe3
OCYIIECTBJICHUS pa3pylIAlONIMX HCNbITaHUM. [l MpOBEpKM TOYHOCTH MOJAEIU IPU ITOM
HaOHWpaeTcsi KOHTPOJBHBIM MAaCCHB JIaHHBIX, COCTOSAILIUX U3 PE3yJbTaTOB pa3pyIIAIOIIUX
WCIIBITAHUHN OJTHOM JECATON IIaBOK/MapTuii Takoi nmpoaykiuu. [Ipu Habope He MeHee 50 m1aBok
WIM OJMH pa3 B KBapTal MIPOBOJUTCS IMPOBEPKAa TOYHOCTH MNPHUMEHSIEMON MaTeMaTU4YeCKOU
perpeccun. MeToauKa MPOBEPKH 3aKItoUYaeTcsl B cleayromeM. HabupaeTcss MacCuB pa3HOCTEH
MeX1y (HaKTHUECKUMU JaHHBIMH KOHTPOJIBHOM BBIOOPKM U pPacUETHBHIMU 3HAUCHUSMHU 10
PErPEeCCUOHHOMY YPABHEHUIO (Ypaxr. — VYpacu), PACUUTBIBACTCS CpEAHEE 3HAUCHHE ATHX
OTKJIOHEHUII W CpPaBHUBAETCS CO CTATUCTUYECKUM KpUTEpHEM (CTaHIAPTHBIM OTKJIOHEHHEM
mapameTpa KadecTsa - Syj). Ecim cpenHee OTKIOHEHHE MEHEE CTATHCTUYECKOTO MapaMeTpa, TO
YpaBHEHUE NPU3HAETCS aJIeKBATHBIM PEAJbHBIM YCJIOBUSM. B MPOTUBHOM ciy4yae MpOBOIUTCS
KOPPEKTUPOBKA ypaBHEHHsI IyTEM W3MEHEHUs 3HA4YCHHsI ero CBOOOTHOro wieHa: agy = do -/+
Z(Ygacr. — Ypacu)/N, THE N — 00BEM KOHTPOJBHOH BBIOOPKHM, 3HAK -/+ IOKA3bIBET, YTO, €CIH
cpeaHee OTKIOHEHHS AY; HWMeeT 3HaK +/- , TO KOPPEKTHpPOBKAa 3HA4YeHUS &g Oyaer
COOTBETCTBEHHO -/+AYj;.

AKP 6. ITocTpouTh MaTpHIly HOIHOTO (PaKTOPHOTO SKcHepuMeHTa Tumna 2" —22u2®

B ocHOBaHMM CTEnmEeHHON 3aBUCUMOCTH TIPEACTABICHO KOJUYECTBO ypOBHEH
BapbUpoBaHus QakTopoB. MimeeTcs qBa BapuaHTa ypOBHEH: 2 - MUHUMAIBHOE U MaKCUMAIbHOE
3HAYCHHUS U 3 — MUHUMaJIbHOE, MAaKCUMAJIbHOE U Cpe/iHee 3HaueHus (akropoB. B mokasarerne
CTETNIEHHOW 3aBUCHMOCTH IMPEICTaBICHO KOMM4YecTBO (hakTopoB. Ilpu cocTaBIeHUM MaTpHIIbI
MJIAHUPOBAHUST HKCIIEPUMEHTAa HEOOXOIMMO YUWUTHIBATh YETHIPE CBOMCTBA CYIIECTBOBAHUSA
ypoBHEH  (AKTOPOB: CHMMETPUYHOCTb, OPTOTOHAIBHOCTh, pPOTATA0ENbHOCTh, YCIOBHE
HOPMHPOBKH.

Omnpenenuth K03(hGUIMEHTHI YpaBHEHHS 110 U3BECTHOMY alroput™y: & = (Zxiyi)/n, ap =
Zyi/n.

AKP 7. [loctpouth Bce BO3MOXHBIE BApUAHThl MaTPHULIbI APOOHOT0 3KCIEPUMEHTa THUIA
23'1, 252, Omnpenenutb KOAPPHUIHUCHTHI YPABHEHHUS M0 U3BECTHOMY aaropuT™My: & = (ZX;Y;)/n, ao
= Zyi/ n.

AKP 8. Pacuurare ko3dduuueHT KkoHKOopaauuu (kod3d@uuueHT coriacus) Mpu
HKCIEPTHON OLIEHKE BIMAHHUS (PAaKTOPOB Ha (DYHKIMIO OTKJIMKA (MapaMeTp ONTUMH3AIMU) IO
crenyromeii 3apucumoct: W = 12S/[m?(n®-n)], rae S — cymMMa KBagpaToB OTKIOHEHHil OT
CPEIHEro 3HAYEHUs OLEHKH SKCIEPTOB, M — YUCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Haiitu »skcTpeManbHOe 3HAu€HHE Tapamerpa ONTHMM3allMd B 00JacTu
onpezaeneHuss QyHKIUU TBYX U MHOTO(AKTOPHBIX YpaBHEHHH (METOJ KPYTOro BOCXOXKICHHS
bokca-Yuicona) ¢ npUMEHEHHEM HTTEPALMOHHOIO IOLIArOBOrO METOAAa B HaIlpaBJICHUU
rpagueHTa.



Memoouueckue pexomeHOayuu 01 NOO20MOBKU K CEMUHAPY -  NPAKMUYECKUM
3aHAMUAM

CemuHap - BHJ TPYNIOBBIX 3aHATHH MO KakoW-TMOO HAy4HOH, y4eOHOW M Apyroi
npo0iieMaTuKe, aKTUBHOE OOCYKIEHHE YYaCTHUKAMU 3apaHee IMOJTOTOBJICHHBIX COOOILEHUH,
JnoknagoB U T.1. C TeMaTHUKOW CEMUHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJITOpPUTM IOATO-
TOBKU K CEMHUHapy CIIEAYIOIIUNA: BHIOpAB TEMy, CTYICHT COCTaBJIAE€T CBOM MiaH-TpaduK MoA-
TFOTOBKM K ceMuHapy. s mpuoOpereHusi MMPOKOro BUAEHHUS IPOOJIEMbI CTYAEHT CTapaercs
OCMBICJIUTD €€ B 0011eM 00beMe; TO3HAKOMHUTHCS ¢ TEMOM 10 0a30BOMY yueOHOMY MOCOOUIO UITU
JIPYroi OCHOBHOM PEKOMEHIYEMOW JIMTEPATypEe; BBIABUTb OCHOBHBIE HJIEU, PACKPBIBAIOIIME
JaHHYI0 TMpoOJeMy; CBEpUTh HX OINpEAeNieHUs CO CIPABOYHHMKAMH, SHIMKIONEAWEH; IOoJ-
TOTOBHUTH TUIAH-KOHCIIEKT PACKPBITUS JAHHOW MPOOJIEMBI; BBISIBUTH HESCHBIC BOIPOCHI U IOJIO0-
OpaTh OMOJHUTENBHYIO JUTEPATypy IJI1 UX OCBELIEHHS; COCTABUTh TE3UCHI BBHICTYILJICHUS Ha
OTJIEJbHBIX JIMCTAX IS TOCIEAYIOIEr0 BHECEHUSI JOTIOJIHEHUM U MOATOTOBUTH JOKJIA] WM pe-
depar 11 cooOlIeHUsT HA CEMUHApE; NMPOAHATU3UPOBATh COOPAaHHBIM MaTepuall JUisl JOMOJIHU-
TEJIbHOW MH(OPMAIMM MO TeMaM CEMHHAapa; TOTOBACH K BBICTYIJICHHIO Ha CEMHUHApe, MO BO3-
MO>KHOCTH NPOKOHCYJIbTUPOBATHCA C IMpernojaBaTesieM; OTHOCUThCS K cOOpaHHOMY MaTepuaiy,
KaK K UICTOYHMKY OYyIyLIUX UCCIIEeI0BaHUM.

CeMmuHapckue 3aHATUS PACIIMPAIOT W 3aKPEIUBIIOT 3HAHUS, 3aJI0)KEHHbIE B TEOpUU
npeaMera. Ha HUX BBIHOCSTCSL BONPOCHI, OCOOEHHO HEOOXOAMMBIE NIl MPAKTUKH, WU MpoO-
JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOKHO PELIMTh TOJIBKO B Hpouecce coTpyaHuyectBa. Cpenu
00s13aTeIbHBIX TPEOOBAHUI K CEMUHAPY - MPEIBAPUTEIHLHOE 0O3HAKOMIICHUE C TEMOM, BOIPOCaMu
U JIUTEPATypOM 10 JAHHOU TEME.

CoBpeMeHHas MNpakTUKa MpelaraeT IIUPOKUH KPyr THUIOB CEMHHAPCKUX 3aHSTHH.
Cpean HUX 0c000€ MECTO 3aHMMaeT CEMHHAp-AUCKYCCUS, T/Ie B JUAJIOTe€ XOPOIIO YCBaWBaeTCs
HOBasg WH(OpMaIys, BHIHBI YOEXKIEHUS CTYJCHTa; OOCYKIAIOTCS MPOTUBOpEYUs (SBHBIC U
CKpBITBIE) M HEAOCTaTKW; ANl OOCYyXJeHUs OepyTcs KOHKPETHBIE aKTyallbHbIE BOIPOCHI, C
KOTOPBIMU CTYJEHTHI IPEABAPUTEIBHO O3HAKOMIIEHBI. TaKkKe B CEMUHAp BKJIIOYAIOTCS BOIPOCHI
JUTSL MH-TEJUIEKTYaJIbHON pa3sMUHKU (MHOT/A 3TO AUCKYCCHOHHAS CTaThs, IO KOTOPOW CTaBATCS
po0-JIeMHBIE BOIPOCHI); JUCKYCCHUSI MOXKET Pa3BEpPThIBATHCA 3a0YHO KAK KPYroBOM CEMHUHap.
Jlaiee MoABOJATCS WTOTH IHUCKYCCHM, 3aCIyLIMBAIOTCS M 3AIIMILAIOTCS NPOECKTHBIC 3a/JaHUS.
[Tocne 3TOro MpoxoauT "MO3roBoi MTYpM" MO HEPELIEHHBIM IpobiieMaM JUCKYCCHU, a TaKkKe
BBISB-JIAIOTCSI IPUKJIAJHBIE ACIEKTHI, KOTOPbIE MOYKHO DPEKOMEHJOBaTh Il BKIIOYEHHS B
KypCOBbI€ U JTUIUIOMHBbIE pabOThI WM B ampodanuio Ha npaktuke. Ha ceccun mpenopasarenb
00001112a€eT pe3ynbTaThl POJEIaHHON CTYIEHTOM pabOThI.

CeMUHapbI-IUCKYCCUU TIPOBOJATCS C LEJbI0 BBIABIEHUS MHEHHS CTYJEHTOB IO
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOr0o IIpeaMeTa.

CemuHap-uccieoBaHUE TPEIoiaracT MpeaBapUTEIbHYI0 paboTy - HamucaHue pede-
para, JI0KJIaJia o UTOraM OIBITHOM padoThl. YuacThe B HEM - 3TO, MPEX/]E BCEro, TUAJIOr CTY-
JIeHTa C mpernojasareneM. Pe3ynpTaTsl 00CyX1al0TCd Ha CEMUHApE C HArJIsIIHBIM MOKa30M HC-
CJIEZIOBAaTENILCKOTO MaTepuana (cxembl, TaOmuipl, rpaduKH, AMArHOCTHUECKUE METOJUKH).
Yactuyno wmatepuan MoxkeT ObiTh BikitoueH B BKP. ITlpu moaroroBke k ceMuHapy-
WCCJIEJOBAHMIO CTYIEHT M3y4aeT pPE3yJbTaTbl TEOPETHUUECKUX HCCIIEIOBAaHUM, COCTaBISAET
O6ubauorpaduro Mo Teme, yuuTcs mucatbh 0030phl [0 TEXHUUECKOH 3ajjaue-1pooieme.

[TpobnemMHbII ceMUHAp TOTOBUTCS MpPEINoJaBaTeseM JOCTaTOYHO OCHOBATENIBHO: IMOJI-
Ouparorcs TpoOJIeMHBIE M KOHTPOJIBHO-IIPOBEPOUYHBIE BOIMPOCHL. Takoil ceMuHap BO3MOXKEH
TOJIBKO I10CJIE NMPOXOKIAEHUS TeMbl. K HEMY CTYJIEHTBI TOTOBSATCS IO JINTEPATYPHBIM MCTOYHH-
KaM: MOHorpaduu, CIpaBOYHUKHU, CIOBapH, *ypHaibl. K mpobiemMHOMY ceMuHapy Mpocmar-
pUBaeTCsl JIATEpaTypa B paMKaxX pa3IUYHbIX MCCIEAO0BAaTENbCKUX IIKOJI  (HalpuUMep
"TpaauIIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXOIBI K TIpo0ieme").

Haubonpuryto 3pQpeKTUBHOCTh MPUHOCAT CEMHUHAPHI, MPOBOJUMBIE B (OpME KOJJICK-
TUBHOM MMO3HABATEIbHON JESATENIbHOCTH, UMEIOLIEH onpe/ieleHHbIe 0COOEHHOCTH, @ HMEHHO:



- pa3zerneHue CTYyJCHTOB Ha TPYNIIBI 110 UX XKeNaHUIo (C 00s3aTeNbHBIM yYacTHEM CTy-
JIEHTa C YCTOMUMBBIM HHTEPECOM K JAaHHOMY IIPEIMETY);

- IOCTAaHOBKA O0IKX LIeJIeH U 3a/1a4 JUIsl TPYIIIBL;

- paboTa B MOCJIEOBATEILHOCTU - UHIMBUAYalbHAs, MapHas (Yalle BCEro MepeKkpect-
HBIN OIpOC), paboTa B rpyIe, KOJUIEKTUBHAS;

- 00s13aTeNnbHOE MPeIBAPUTEIBHOE OTPAHUYEHUE 110 BPEMEHH KaXKA0I'0 3Tana 3aHATui;

- OKCIIEPTHBIN aHAJHM3 C PacYeTOM KO3 PHUIIMEHTAa KOHKOPIAIHH;

- OLIGHKA pabOThI I'PYIIIBI IIPENOIaBaTeNEM;

- IPOBEJIEHUE CAMOOLICHKHU.

pumepuwviii nepeuenvp mem pedhepamos 8 suoe uHOUBUOYAaAbHbIX domawnux 3a0ay (MI3)

N3 Ne 1. Ilonarua mareMaTudeckoi cTaTuCTUKU. Bunbl saxcniepuMenToB. KOHTpOsIbHBIE
KapThl. 11anbl 9KCIEpuMEHTOB

1. OcHOBHbIE TOHATUS M3 TEOPUU BEPOSATHOCTU M MaTEMaTHUUYECKOW CTaTUCTUKU
(reHepalibHasi COBOKYITHOCTh, BBIOOPKA CITy4aliHbIX BEJIMUUH, XapaKTEPUCTUKH BHIOOPKH).

2. IlonsTHe 0 BUJaX MJIAHUPOBAHUS MATEMATUYECKOTO U (PU3UUYECKOIO SKCIIEPUMEHTOB,
HOPUHIUIAX T€OMETPUYECKOro U (pru3nyeckoro noooust 0ObeKTOB yIpaBiIeHUs.

3. Tekymuii KOHTPOJIb MPOLYKIHH.

4. TlpuHUMITBI BBIOOpPA KOHTPOJIMPYEMBIX MAapaMeTpOB U MX YPOBHS B CTaHJapTax Ha
METAJITyPrUYECKYI0 IPOAYKLIHUIO.

5. Craructuueckoe 0o0OCHOBaHME O0ObeMa BBIOOPKM IpU KOHTPOJE y IOCTaBUIMKA U
noTpeourens.

6. KoHTposibHBIE KapTHI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTHYECKUM O0BEKTOM C aJJallTUBHBIM OJIOKOM

8. Teopernueckuil MoAX0A, MaTEMaTUUYECKOE CUMYJIMPOBAHUE YCIOBUN 3KCIEPHMEHTA,
(bu3nyeCKUi IKCIEPUMEHT.

9. Ycnous nogobus gpusnueckoro o0beKTa U MaTepuaIbHON KOIUU.

10. Be16op naunbosnee 3¢ (pekTUBHOM CXEMBI IKCIIEPUMEHTA.

11. CocraBneHue IulaHa NPOBEJIEHHUS SKCIIEPHUMEHTOB pa3HBIX YpPOBHEH (OINBITHBIH,
1ab0paTOpPHBIi, MOJTYTIPOMBIIUIEHHBIH, IIPOMBIIIIEHHBIH, U3TOTOBJICHUE OTIBITHO-
IPOMBIIIJICHHOH MapTun).

N3 Ne 2. Koappunment koukopaamuu. [IpaBuia mianupyemMoro skcrnepuMeHTa

1. Bunpl mapameTpoB ONTHUMM3AIMK, 0OOOIIEHHBIM MapamMeTp ONTUMHU3ALMH, QYHKIUSA
JKEJIaTEIbHOCTH.

2. Be1bop TrIia MaTeMaTHYeCKOM MOTMHOMHUAIBHOMN FITH MHOW MOJICITH.

3. IlpaBuiia mOCTpOECHHUS TIAHOB — IPOOHBIX PEIUIHK.

4. Prucky npH MCHOJIB30BaHUU IJIAHOB € JPOOHBIMH PEIIMKAMU — BIIMSHUE HA TOUHOCTD
NPOTHO3UPOBAHUS (PYHKIIMU OTKJIMKA.

5. Tumsl NIaHOB JKCIEPUMEHTAa — IBY- M Tpex (axtopuble miansl Tuna N = m" (N —
HE00X0/IMMO€E KOJMYECTBO OIMBITOB, M — KOJMYECTBO YPOBHEH BapbUpOBaHUS CIy4alHBIX (pak-
TOPOB, N — KOJUYECTBO (PAKTOPOB).

6. Koadpdunument konkopaanuu (KodPQPUIMEHT cOracus) MpHU HKCHEPTHON OIEHKE
BIUSHUS (GAKTOPOB Ha PYHKIIMIO OTKIIMKA (TTapaMeTp ONTUMU3ALIHH).

7. OcHOBHblE CBOWCTBAa MAaTpHUI[Bl MaTEeMAaTUYECKH IUIAHHUPYEMOTO HKCIEPUMEHTA
(OpTOro-HaJIbHOCTh, POTOTA0EIBHOCTh, CHUMMETPHYHOCTb, HOPMHPOBKA 3KCIEPUMEHTaTbHON
MaTpHIIbI).

8. Meroauka pacdera K0d()PHUIMEHTOB SMIMPHUYECKOTO YpaBHEHUS TIO JAHHBIM
IIPOBEJEHHOTO IIJIAHUPYEMOI'O IKCIIEPUMEHTA.

9. CBs13b ¢ dekra pakTopa ¢ KOIPPUIIECHTAMH YpaBHEHHSL.

10. Kputepun onTUMalIbHOCTH IJIAHOB KCIIEPUMEHTA.



11. BseneHue B penieHHME IO TOUCKY ONTHUMAJIBHOTO AKCTPEMAIBHOTO 3HAYCHUS
napameTrpa ONTUMHU3AlMM B 00JacTH oOmnpeAeieHus QYHKUUMU JBYX U MHOTO(aKTOPHBIX
ypaBHEHUH (METO KpyTOro BocxoxaeHus bokca-Yuncona u ap.).

7 OueHo4YHbIe CPeACTBA /IJIsl MPOBEAEeHUS MPOMEKYTOUHOM aTTecTalluu

[IpomexxyTouHasi arTectalusi HMEET IEeNbI0  ONPENCNIUTh CTENEeHb  JIOCTHIKCHUS
3aIIaHUPOBAHHBIX PE3YJIBTATOB O0YUEHUS MO AUCIUILTHHE (MOIYIIO) 32 CEMECTpP M MPOBOJIUTCS
B (popme 3K3ameHa.

JIaHHBII pa3/ien COCTOUT MX JBYX MyHKTOB:

a) Ilnmanupyemble pe3ynabTaTbl OOY4YEHHS W OIICHOYHBIE CPEACTBA MJIsi IMPOBEACHUS
IIPOMEKYTOUHOM aTTECTALUU.

6) Ilopsimox mpoBeaeHHS MPOMEKYTOUHOW aTTECTAllMM, IIOKa3aTeld M KPUTCPUH
OLICHUBAHMSL.



a) HJ'IaHI/IpyeMLIe pe3yJbTaThbl Oﬁy‘lEHI/Iﬂ U OICHOYHBIC CPEeACTBA AJIA IPOBCACHUSA HpOMe)KyTO‘lHOﬁ aTrecranum:

CTpyKTypHBI
3JIEMEHT

KOMIICTCHIIN U

[Tmanupymble pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

Kon u conep:xxanne komnerenmuu: OIIK-2 — cmocoOHOCTHIO HCIIOIB30BATh B MTPO(ECCHOHATLHOM IEATEIHHOCTH 3HAHMS O TIOJX0AaX U METOAaX

IMOJIYYCHUA PC3YJIbTATOB B TCOPCTUYCCKUX U SKCIICPUMCHTAJIBHBIX UCCIICAOBAHUAX

3HaTh - ocHOBHEIE onpezienenns | [lepeyens TeopeTnueckux Bonpocos K 3xk3ameny (M3 Ne 1)
IUTAaHUPOBAHUS SKCIICPU- | 1. CBefeHUs U3 TEOPUU BEPOSITHOCTH U MaTEMaTHYECKON CTaTUCTUKHU (T€eHEepalibHasl COBOKYITHOCTb,
MCHTA; BbIOOpKA CllydaiiHbIX BEJIMYUH, XapaKTEPUCTUKH BEIOOPKH).
- KIIACCH(DUKALMIO CII0CO- | 2. Buipl TUTAHUPOBAHMS MATEMAaTHIECKOTO U (PU3NIECKOTO IKCIIEPUMEHTOB, IIPUHIIUITBI TEOMETPHUIECKO-
008 BBIOOpA IUIAHA OKCIIE- | 1o 1 (PU3UYECKOTO 000U 0OBEKTOB YIIPABICHHS.
PUMCHTA, TCOPETUYICCKUC | 3, T[opsiOK TPOBEACHHS TEKYIIETO KOHTPOJIS TIPOIYKIUH.
OCHOBBI pacuera K03 du- | 4. TIpuHIMIIBEI BHIGOPA KOHTPOIHPYEMbIX IIAPAMETPOB M HX YPOBHS B CTAHIApTaX HA METAILTyPrHUECKYIO
LMEHTOB OMIIMPUYCCKUX | IpOIyKIIHIO.
YPaBHCHUH PErpecCHH; 5. Cratuctuueckoe 000CHOBaHUE 00beMa BEIOOPKU MPU KOHTPOJIE y MOCTABIIKUKA U TOTPEOUTETIS.
- OCHOBBI COCTaBJICHUA 6. MeTo1pl TOCTPOECHUSI KOHTPOJIbHBIX KapT.
MATpHIL TOJHOTO U IP00- | 7. O61IyI0 cXeMy yIpaBIeH s TeXHONOTHIECKIM 00BEKTOM C aIaNTUBHBIM GIIOKOM.
HOTO (DaKTOPHOTO 9KCIe- |8, TeopeTHUYeCKHii MOIXOJ, MAaTeMAaTHUeCKOe CHMYIHMPOBAHHE YCIOBHH OSKCIEPHMEHTA, (GH3MUecKHii
PUMEHTA, JKCIIEPUMEHT.
- METOJIUKY pacyeTa K03~ | 9. VenoBus moaooust pu3ndeckoro 00beKTa U MaTepruaibHOW KOIUH.
(dunmenta konkopa- 10. Metozs! BeIOOpa Hanbosee 3(hPpeKTUBHOM cXeMbl SKCIIEPUMEHTA.
802078 11. VYcnoBus cocraBieHHs TIJlaHA TPOBEIACHHUS OKCIHEPUMEHTOB Ppa3HBIX YpPOBHEW (OMIBITHBIM,
71a00paTOPHBI, MONYNPOMBIIIICHHBIH, MPOMBIIUIEHHBIH, HW3TOTOBJICHHE  OMNBITHO-IPOMBIIIIEHHOM
MapTHUH).
YMmerb - a(ppexTrBHO MpUMeE- IMpumepHble NpakTHYeCKHe 3a1aHus 1Jsi Ik3ameHa (AKP Ne 4-8)

HSTh METOJIbI TUIAHUPO-
BaHUA 3KCHepI/IMeHTa;

- KCIIOJI30BAaTh METOIHU-
Ky MATEMATHUYCCKOT O
TUTAHUPOBAHHMS DKCIICPH-
MEHTA;

- COCTABJIATh MATPHILY

1. HaxomuTh 3KCTpeMaiabHOE 3HAu€HUE MapaMeTpa ONTUMHU3ALMK B O0JIACTH olpeaeneHus QyHKIUH C
IIPUMEHEHUEM UTTEPALIMOHHOIO NIOIIArOBOI0 METO/a B HAIIPaBJIIEHUH I'PaJUEHTA.

2. CTpouTh BapHaHTbl MaTpPHUIbl JIPOOHOTO SKCIEPUMEHTa THIa 2%t %2 onpeaensits Kodh UInueHTs!
ypaBHEHHUsI 110 U3BECTHOMY allTOPUTMY: &; = (Xx;Y;)/n, 8o = Zyi/n.

3. CTpouTh MaTpuIly TOJTHOTO (PAKTOPHOTO IKCIepuMeHTa Tuma 2" —2%y 23; onpenensaTh K03 PUIMeHTh
ypaBHEHHUsI 110 U3BECTHOMY allTOPUTMY: &; = (Xx;Y;)/n, 8o = Zyi/n.

4. TlpoBoaNTh KOPPEKTHUPOBKY TOYHOCTH YpPAaBHEHUS PETPECCUM B TEYEHUM BPEMEHU IO MAaCCUBY




CrpyKTypHBII
JJIEMEHT

[Inanupymsble pe3ysbTaThl

O1eHOYHEIE cpe€acTBa

0o0y4eHus

KOMIIETEHIINH
MOJIHOTO U JPOOHOTO paszHocTeil MexIy (PaKkTUYeCKHMMH JaHHBIMH KOHTPOJIbHOM BBIOOPKM U PACUETHBIMU 3HAUEHUSMHU IIO
(akTOpPHOTO KCIIEPH- PETrPECCHOHHOMY YPAaBHEHHIO (Ygaxr. — Ypacs.). ECIIM CpEIHEE OTKIOHEHHME MEHEE CTaTHCTHYECKOIO
MEHTAa; napaMmerpa - CTaHJIapTHOTO OTKJIOHEHHUS S, TO ypaBHEHHE NMPU3HAETCS aJeKBaTHBIM. B mpoTHBHOM ciydae
- IPUMEHSTH B paboTe MIPOBOJIUTCSI KOPPEKTHPOBKA YpaBHCHHS MIyTEM W3MEHEHHsI 3HAYCHHUsI €ro CBOOOJHOIO 4jieHa: dp; = ag -/+
9KCHEPTHYIO OLEHKY 3Ha- | Z(Ygaxr. — Ypacu)/N, TAE N — 00BEM KOHTPOJILHOW BBIOOPKH, 3HAK -/+ IOKa3bIBET, YTO, €CIH CpEIHEe
YUMOCTH ()aKTOPOB, OI- | OTKIIOHEHHS AY; IMEET 3HaK +/-, TO KOPPEKTUPOBKA 3HAUCHUS dp Oy/IET COOTBETCTBEHHO -/+AY;.
penenstoux Gynkuuto |5, PaccuuteiBath  KO3(h(UIMEHTH PETPecCUOHHOTO ypaBHEHHUs (MO BBIOOpKE, MPEITIONKEHHON
OTKJIMKA MIpEenoaBaTesieM) MOcje MPOBEACHUS KOPPEISIMOHHOTO aHaln3a, OTCEMBAHUS HE3HAYMMBIX (PAKTOPOB U

OTIpe/ICNICHUS CBSI3M 3aBUCHMbIX M HE3aBHCHMBIX MTEPEMEHHBIX.
Bnaners - IPaKTUYECKHMHU HaBbl- | 3aJaHMe HA PelleHune 32124 U3 npodecHoHAIbLHOI 00/1acTH, KoMILIekcHbIe 3axanus (AKP Ne 4-8)

KaMH 110 IPUMEHEHHIO
METO/Ia IJIAHUPOBAHUS
IKCIIEPUMEHTA;

- MeToJ1aMu (PU3HUYECKOTO
¥ TEOMETPUYECKOT0 TO-
o0us;

- mpogeccHOHATBHBIM
A3BIKOM IIPEIMETHON
001acTH 3HaHUSA

1. Merogamu pacyera KOI(QUIMEHTOB PErpeCCUOHHOrO ypaBHeHusi ¢ mnpumeHenuem MHK u
OIIPEACIICHUEM IIapaMETPOB KadyeCcTBa IOJIYYEHHOIO YPAaBHEHMS IO I0Ka3aTessiM R4 R, F, t, Seu
(cooTBETCTBEHHO KO3(UIIMeHTa AeTepMUHALMH, KOIPPUIIMEHTa MHOKECTBEHON KOPPESIUN, KPUTEPUS
®umepa, korpdunrenta CTbroIeHTa, OCTATOYHOTO CTAaHAAPTHOTO OTKIOHEHHUS).

2. IlpaBmiaMu paoKa3aTenbCTBAa aJIeKBaTHOCTU YPaBHEHMsI pEaJIbHOMY IIPOLECCY IyTeM CpPaBHEHMUS
BBIIIEYKA3aHHBIX B 1. 1 mapaMeTpoB ¢ UX TaOJUYHBIMU 3HAYEHUSIMHU B 3aBUCUMOCTH OT 00beMa BbIOOPKH,
3HAYUMOCTH ITOKA3aTENIEH.

3. HaBblkaMu uccienoBaHMs U TOCTPOCHHS (DU3MYECKMX MOJeNeil MpOLEeccoB € Y4eTOM NPHUHIIMIIOB
noxo0us.

4. KOMITJIEKCHBIM MOJXO/J0M K DELICHUIO 33/1a4 IUIAHUPOBAHMS SKCIEPHUMEHTa C BBIOOPOYHBIM H/HIIU
CYMMapHBIM HCIIOJIb30BAHUEM BBILIETIPEACTABICHHBIX MPUEMOB, MPAKTUK, TEXHOJOTHM AJs MOJydyeHUs
3¢ HEKTUBHOTO KOHEYHOTO pe3yJibTaTa.

5. Ilpmemamu KpyTOro BOCXOXKIEHHSI MpPU TOMUCKE SKCTPEMajbHBIX 3HAYCHUH (YHKUIHMU OTKIIMKA,
rapaMeTpa ONTUMU3ALNN.

Kona u conep:xanue komnerenuuu: [1K-2 - cmocoOHOCTBIO OCYIIECTBIISATE COOp TaHHBIX, U3y4aTh, aHATM3UPOBATH H 0000IIaTh HAYIHO-TEXHHUYECKYIO

I/IH(bOpMaIII/IIO 110 TEMAaTUKE UCCICIOBaHUsI, pa3pa60T1<e M UCIOIB30BAaHHUIO TEXHUUECKOM JAOKYMCHTAIMU, OCHOBHBIM HOPMATUBHBIM JOKYMCHTAaM I10

BOIIPOCAM MHTEIIEKTYaTbHON COOCTBEHHOCTH, TTOJITOTOBKE JOKYMEHTOB K TAaTEHTOBAHUIO, 0()OPMIICHUIO HOY-Xay

3HaTh

- MCTOJBI IIIaHUPOBAHUS
SKCIICPUMCHTOB Pa3HOI'O

Ilepeuenb TeopeTHuyecknX BONMPOCcoB K 3x3ameny (U3 Ne 2)




CrpyKTypHBII

[Inanupymsble pe3ysbTaThl

3JIEMEHT OneHoyHbIe CpeacTBa
0o0y4eHus
KOMIIETEHIINH

YPOBHS; 1. IIpaBuiia mocTpoeHUS MJIAHOB — APOOHBIX PEILIHK.

- criocoObI cocTaBieHust | 2. PUCKHM MpH MCIIONB30BaHUH TUIAHOB € APOOHBIMH PEIUIMKaMU — BIMSHUE HA TOYHOCTh MPOTHO3UPOBAHUS

IUTAHOB MaTeMaTU4YeCKO- | QYHKIIMU OTKIIMKA.

ro dKCIIEPUMEHTA; 3. Tunbl NIaHOB SKCIEPUMEHTa — ABY- U Tpex (akropubie mianel Tvna N = m" (N — HeoOxomumoe

- IPOLIEyPHI MTOKUCKA OI- | KOJMYECTBO OIBITOB, M — KOJIMYECTBO YPOBHEH BapbUPOBAHUS CIYYalHBIX (PAKTOPOB, N — KOJIUYECTBO

TUMAaJIbHBIX PEIICHUN (dakTopoB).
4. Metoasl pacuera kod(duireHTa KOHKopaanuu (K03 UIIMEHTa COTJIachs) IPH SKCIEPTHOW OIICHKE
BIHSIHUA ()aKTOPOB HA (PYHKITUIO OTKIIMKA (MTapaMeTp ONTHMH3AIINN ).
5. OcHOBHBIE CBOWCTBAa MaTpPHUIIBI MAaTEMaTHYECKH IUIAHUPYEMOIO SKCIIEPUMEHTa (OPTOTOHAIBHOCTD,
pPOTOTAa0ETFHOCTh, CHMMETPHYHOCTh, HOPMHUPOBKA SKCIIEPUMEHTAIEHOW MaTPHIIBI).
6. Meroauky pacyera KOX(P(GUIMEHTOB OHMIHPUYECKOTO YpPAaBHEHHUS IO JIAaHHBIM IPOBEICHHOIO
TUTAHUPYEMOTO SKCIIEPHMEHTA.
7. Ca3b b dekra dpakTopa ¢ korddumeHTaMi ypaBHEHHUS.
8. Kpurepnu onTHMaIbHOCTH TUTAHOB SKCIIEPUMEHTA.
9. MeToapl pemeHns MO MOUCKY ONTHUMAIBHOTO IKCTPEMAIBFHOTO 3HAYSHHSI TTapamMeTpa ONTHMH3AINA B
obmactu ompeneneHuss GyHKIHUU JIBYX M MHOTO(AKTOPHBIX YpPaBHEHHUIl (METOJ KPYTOro BOCXOXKAECHUS
boxkca-Yuiicona u np.
10. Kputepun onTMManbHOCTH IJIAHOB SKCIIEPUMEHTA.

YmMmeth - IPUMEHATH METOBI IpumepHbie npakTHYeckue 3aganus 1 dk3amena (AKP Ne 1-4)

HJ'IaHI/IpOBaHI/Iﬂ SKCHepI/I-
MEHTOB Pa3HOTO YPOBHS ;
- COCTABJIATH IIJIAHBI Ma-
TEMAaTUYECKOTO SKCIICPH-
MEHTA;

- HAXOJIUTh ONTUMAJIbHEIE
peHIeHI/Ifl N3BCCTHBIMU
METOIaMH

1. PacuntsiBath KO3 PUIIMEHT KOHKOpAANH (KOA(PHUIIMEHT COTIacksi) MpU SKCIEPTHON OIEHKE BIUSHUS
(bakTopoB Ha PYHKIIMIO OTKIUKA (TTapaMeTp OMTUMU3AIIHH).

2. OrtcenBaTh He3HAYMMBIE (AKTOpP aHATH3UPYEMOW BBIOOPKH, 33JJaHHOW TpernoaaBaTesieM. OnpenesiTh
CTaTUCTUYECKM 3HAUMMBIE CBSA3M MEXKAY 3aBUCUMBIMHU M HE3aBUCUMBIMM IEPEMEHHBIMU W BHJA
pEerpecCUOHHOMN 3aBUCUMOCTH, a TAK)KE€ MEXKy HE3aBUCUMBIMU ITE€PEMEHHBIMHU.

3. Ctpouts rucTorpaMmy ciay4aifHOW BEJTMYUHEI 110 BEIOOPKE, 3aJaHHOM MPEToJaBaTeNIeM.

4. PacuuThiBaTh CTATUCTHYECKHE IapaMeTpbl CIydalHON BeIMYMHBI B  BBIOOpKE,
MPENO0/IaBaTeNIEM.

5. CocTaBIISITh TUIAH MIPOMBIIIJICHHOTO DKCIIEPUMEHTA TI0 HAMPABJICHUIO, 3aJaHHOMY MTPETO01aBaTeIIeM.
6. [IpencraBisaTh cxemMy ynpaBieHUs] OOBEKTOM HUCCIIEIOBAHUS, PETYITHPOBAHUS C aJANTUBHBIM OJIOKOM.

3a/ITaHHOH




CrpyKTypHBII

[Inanupymsble pe3ysbTaThl

3JIEMEHT OneHoyHbIe CpeacTBa
0o0y4eHus
KOMIIETEHIINH
Bnaners - METOJIaMU TUIAHUPOBa- | 3ajlaHMe HA pPelleHne 3a1a4 U3 npodecHoHaIbHOI 00/1acTH, KoMILIekcHbIe 3aaanust (AKP Ne 1-4)

HUSI DKCIIEPUMEHTAMU
pPa3HOr0 YpOBHS;

- METOJUKOM MOJTHOTO U
JIpOOHOTO MaTeMaTuyec-
KOI'0 9KCIIEPUMEHTA;

- METO/IaMU ONIpeACIICHUs
AKCTpEMaJbHbIX 3HAUE-
HUM NP MOUCKE OINTH-
MaJIbHBIX 3HAUCHUI

1. Metonamu BbIOOpa S GEKTUBHBIX MTPABUIT IPOBECHUS UCCICIOBAHUMN ISl IOCTHYKEHHSI TOCTABICHHBIX
neneu.

2. HaBbIkamM¥ MOCTPOCHHUSI TUCTOTPAMM U MHTENPETAIIMH UX PE3yIIbTaTOB.

3. IlpaBunaMu NOCTPOCHHUS TUIAHOB MOJHOTO U JPOOHOTO MAaTeMaTHYeCKOrO AKCIIEPUMEHTa (OTCEHMBAaHUE
HE3HAYMMBIX (AaKTOPOB W BBIOOP KOJMYECTBA YPOBHEH BapbUpOBaHHs (DAKTOPOB, HCIOIB30BAHUE
NPHHIAIIOB CHMMETPHH, OPTOTOHATBHOCTH, pOTaTabe bHOCTH, HopMupoBkH) Tnma 2°, 2°, 2% 2°7 ¢ on-
peneneHreM KO3 QHUIMEHTOB ypaBHEHHs [0 U3BECTHOMY alITOPUTMY: & = (2x;Y;)/n, 8o = Zyi/n.

4. TlpuemMaMM TOYHOTO BBINIOJIHEHMS IIaHA OKCIIEPHMEHTAa B PAa3HBIX YCIOBHAX JaOOPAaTOPHBIX,
MOJTYTIPOMBIIIJICHHBIX,, IPOMBIIUICHHBIX ) ¢ 00CCIIEYCHUEM YEThIPEX MPUHIIMIIOB IIIaHA.

5. Bnagers anpuopHoii nHpopmarueir 00 00beKTe NCCIeI0BaHU, PETyIMPOBaHUs U BpIOOpa Hanboiee
PalMOHAILHOTO MJIaHA KCICPHUMEHTA.




Memoouueckue pekomenoayuu 0 HOO20MOBKU K IKIAMEHY

DK3aMeH SBJSeTCS HEOThEMJIEMON YacThio Y4eOHOro Mmpolecca U MpU3BaH 3aKperuTh U
YIOPAIOYUTh 3HAHHS CTYJEHTA, MOJYyYEeHHBbIE HA 3aHATUSX M caMmocTosTeabHo. Kpome Toro,
MOJArOTOBKA K HSK3aMEHY HalpaBlieHa Ha MPUMEHEHHE IOJIyYEHHBIX 3HAHUN I peleHUs
NPaKTUYECKUX 3a/a4 M0 CIEeIHaTbHOCTH, Mpodmio moAroToBku. Ha mpoBeaeHue sk3ameHa
OTBOJISITCS YaChl 3aHSTUI [0 PACIIHUCAHUIO.

Cnaue »K3aMeHa MNPENLIECTBYET paboTa CTyJEHTa Ha JEKUHUOHHBIX, CEMHHApCKUX
3aHATHUAX M CaMOCTOsITENbHAss paboTa MO M3YyYEHHUIO MpeaMeTa M IMOATOTOBKH pedepaTroB U
KypcoBbIX paboT. OTCyTCTBHE CTyJEHTa Ha 3aHATHUSAX O0€3 YBKUTEIbHOW NPUYMHBI U
HEBBINOJIHEHHUE 33/IaHUN CaMOCTOSITENIbHOM paboThl SBJISETCS OCHOBAHHEM JUIsl HEIOMYLICHUS
CTY/ICHTA K 9K3aMEHY.

[ToaroroBka Kk 5K3aMeHYy OCYHIECTBIISIETCS HA OCHOBAaHMHM METOAMYECKUX PEKOMEHAALUN
[0 JIMCIUIUIMHE ¥ CIMCKa BONPOCOB U3y4aeMON TUCIMILIMHBI, KOHCIIEKTOB JIEKIIUH, YUeOHUKOB
U y4eOHBIX TOCOOUH, HayUHBIX CTaTel, MH(OPMALIUU CPEIbl UHTEPHET.

3a 3-4 nHA NOATrOTOBKU 00y4YaeMblil TOJKEH CUCTEMATU3UPOBATh 3HAHUS, [TOJIyUEHHBIE B
TeYeHHe ceMecTpa. BHauane cienyer mpocMOTpeTh BECh MaTepuall TUCHUIUIMHBI (MOAYINS) U
OTMETHUTH TPYAHBIC JIJIs1 ce0s1 Bompockl. O0s13aTeNnbHO B HUX pa3oOpatbes. B ciyyae HeymayHoro
pe3ynbTaTa Takoro pasbopa, ciiefyer 3afaTh 3TH BOIPOCHI MPEMoJaBaTelll0 Ha KOHCYJIbTAllUU
nepesa SK3aMEeHOM, TOCEIIeHHEe KOTOPOH B 3TOM CiIydae SIBISIeTCS MOJIE3HOW M JKenaTeslbHou. B
UTOTE Mepel 5K3aMEHOM IIeNIeCOO0O0pa3HO IMOBTOPUTH OCHOBHBIE MOJIOKEHUS UCHUIUIMHBI C
OTMETKOMW CTETIEHN YCBOCHUS MaTepHara.

OcHoBHbIE MpaBujia MOATOTOBKHU K IK3aMEHY.

1. Jlyume cpa3y COpMEHTHpOBATHCS BO BCEM MarepHaje M OOOCHOBAHO PACIIONIOXKHUTH
BECh MaTepuajl COIVIACHO 5K3aMEHAIMOHHBIM BOINPOCAM WJIM BOMpocaM, OOCYKIaeMbIX Ha
ceMHHapax. JTa paboTa MOXKET 3aHSATh MHOTO BPEMEHH, HO TJIaBHOE — 3TO OPHEHTHPOBAHHE B
M3y4aeMoil TUCUUIUIHHE.

2. Cama moAroToBKa He JIOJDKHO OBITh CBSI3aHA C «3alIOMHHAHUEM», a B TIEPBYIO OYEpEh
— C MEPEOCMBICIIEHUEM MaTepuaa, U aKe pacCCMOTPEHUEM allbTEPHATUBHBIX UJCH.

3. CTyneHT HOIDKeH MPOJAEMOHCTPUPOBATH HA IK3aMEHE, YTO OH YCBOWJI «BCE», UYTO
TpebyeTcs 1o nmporpaMmme 00y4eHus: WK IO porpaMMe KOHKPETHOro npernojasarens. [lanee on
MOYKET BBICKa3aTh WHBIC, HO APTYMEHTUPOBAHHBIE TOUKH 3PCHHUS.

6) HOpﬂ}IOK NMPOBCACHUSA l'lpOMe)KyTO'-IHOﬁ aTTeCTallui, MOKa3aTeJIu U KPUTECPUH
OIICHUBAHUA

[Ipomexxyrounasi arrectanuss 1O jauciuiuinHe «[lmaHupoBaHue  SKCIIEPUMEHTa»
BKITIOYA€T  TEOPETUYECKHE  BOMPOCH,  TO3BOJISIOIIME  OLEHUTH  YPOBEHb  YCBOCHHS
00y4aromyMuUCs 3HaHUH, U MPaKTUYECKUE 3aJJaHMs, BBIABISIOIINE CTEIeHb COPMHUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TpoBOIUTCS B (hopMe IK3aMeHa.

DK3aMeH M0 JIaHHOW JMCLUIUIMHE MPOBOJUTCA B YCTHOH (opMe MO 3K3aMeHAllMOHHBIM
OuneraM, KaxIblii U3 KOTOPBIX BKJIIOYAET OJMH TEOPETHUYECKUH BOMPOC U OJIHO NMPAKTHUECKOE
3aJaHHUe.

Kpumepuu oyenku (8 coomeemcmeuu ¢ opmupyemviMu  KOMREMeHYusmu u
NAAHUPYEMbIMU PE3YTbMamamu 00yYeHuUs):

— Ha OLIEHKY «Hey/l0BJeTBOPUTEJbHO» (1 Oamn) — oOydarouuiics He MOXET MoKa3aTh
3HaHWS Ha YPOBHE BOCHPOU3BEACHUS M OOBSCHEHUsS WHPOPMAIMU, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a]1a4;

- Ha OIICHKY «HeY/I0BJIeTBOPUTEJIbHO» (2 Oana) —00ydaromuics JeMOHCTPUPYET 3HAHUS

He Oonee 20 % TeopeTHUYecKoro MmarepHuaia, JOMYCKaeT CYIIECTBEHHBbIE OIIMOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHBIC HABBIKU PEIICHHS MPOCTHIX 3a/1a4;

— Ha OIIEHKY «YyAOBJETBOPUTEJNbHO» (3 Oamna) — oOyyarommiics IE€MOHCTPUPYET



MIOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHLIUH, B XOJ€ KOHTPOJBHBIX MEPUIIPHITUI
JIOIyCKAIOTCA OLIMOKM, TMPOSIBIAETCSI OTCYTCTBHE OT/EJIbHBIX 3HAHUIN, YMEHUH, HaBBIKOB,
00y4aroluiCcs UCIBITHIBAET 3HAYUTENIBHBIE 3aTPYJHEHUS IPU ONEPUPOBAHUU 3HHAHUSIMHU U
YMEHUSIMH NIPH UX NIEPEHOCE Ha HOBBIE CUTYAllUU;

— Ha OLIEHKY «Xopomo» (4 6amna) — oOydJarouuiics JeMOHCTPUPYET CPEIHUN YPOBCHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHMS OCBOEHbBI, HO JOIYCKAIOTCS
HC3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTpyJHCHUSA IIPU AHAJIMUTUYCCKHUX OIICpalusix,
HepeHoce 3HaHUH U YMEHUI Ha HOBBIE, HECTaHJAPTHBIE CUTYaLlUH;

— Ha OLICHKY «OTJHYHO» (5 0ayioB) — 0Oydarouuiics 1eMOHCTPUPYET BHICOKHH YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMATHYEeCKOoe WU INIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINOJHAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpPHpPYET
3HAHUSMM, YMEHUSAMHU, IPUMEHSIET MX B CUTYallUsX [TOBBIIIEHHON CIIOKHOCTH.

8 YueOHo-MeTonMYecKOe U HHPOPMALTHOHHOE o0ecnieyeHne TUCHUILTHHBI (MO/TYJIs1)

a) OcHoBHas JUTEpPaTypa:

1. JIykesinoB, C. 1. OCHOBBI HHKEHEPHOTO KCIIepuMeHTa: Y4ueOHoe mocobue / JIyKbsHOB
C.N., ITanoB A.H., BacuneeB A.E. - Mocksa M1 PUOP, HUL] NUH®PA-M, 2019. - 99 c.: -
(Breiciee oOpaszoBanue: bakanaBpuar). - ISBN 978-5-16-100021-2. - TekcT : 3JIEKTPOHHBIN. -
URL.: https://new.znanium.com/catalog/product/1020699 (marta obpamenus: 01.09.2020)

0) lomo/IHUTeILHAS JIUTEpPATypa:

1. Menbanuenko, A.C. Maremarnueckasi CTaTHCTHKAa M aHajiu3 JaHHBIX : ydeOHOE
nocooue / A.C. Menpanuenko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-906953-
62-9. — Texkct : snekrponnsnii / Jlanp : snekTpoHHO-OMOMmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/108035 (mata obpamenus: 01.09.2020). — Pexum gocryma: yis
aBTOPU3. IIOJI30BATEIICH.

2. Ctenanos, [LE. [TnanupoBanue sxcnepuMenTa : yueOHo-meroanueckoe nocoodue / ILE.
CrenanoB. — MockBa : MUCHUC, 2017. — 22 c.— Tekcr: snekTpoHHsbIi // Jlanb
3JIeKTpOHHO-0MOanoTeynas cuctema. — URL: https://e.lanbook.com/book/108113 — Pexum
JIOCTYyTIA: JIJIsl aBTOpU3. ToJib3oBatene. (nara oopamenus: 01.09.2020 r).

B) MeroauyecKkue yKa3aHus:

1. Cratuctuyeckue MeTo/bl 0OpabOTKU M aHAIM3a YUCIOBOW MH(OpPMAIMM, KOHTPOJSA U
ynpBbUIeHHs KauecTBoM npokata/M.U. Pymsuues, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
YepkacoB, A.B. Jlorunos. — YuebHoe nocobue. — Marautoropck: M3n-Bo MarHuToropck. roc.
TexH. yH-Ta uM. [.11. Hocosa, 2014. 257 c.

2. MonoukoBa O.C. BapuanThl 33JaHuil 10 aHAINW3Yy YHUCIOBOM HHMOpMAIMM JJis
OaxanaBpoB. — Mertoanueckue ykasaHus. - Marauroropck: M31-Bo Maruutoropck. roc. TEXH.
ya-ta uM. .. Hocosa, 2017. 15 c.

r) Ilporpammuoe odecnieuenne u UHTEpHET-pecypChl:

Haunmenosanue [10 Ne norosopa Cpok J1eHCTBUS JIMIIEH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2016 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
FAR Manager 1ci}3C(;6011H0 pacrpocTpaHsieMoe Seccporo
7Zip CBoOoaHO pacmpocTpaHsieMoe | 6eccpouHO

1. DnektponHas 06a3a mnepuomanueckux wusmanuii East View Information Services, OOO
«IBUCx»: https://dlib.eastview.com/



https://new.znanium.com/catalog/product/1020699
https://e.lanbook.com/book/108035
https://e.lanbook.com/book/108113
https://dlib.eastview.com/

2. HammonanbHas uH(OpMaIMoHHO-aHATTUTUYECKast cucteMa — PocCHiCKUN MHIEKC HAyYHOTO
nutupoBanus (PUHII): URL: https://elibrary.ru/project risc.asp

3. ITouckoBas cucrema Akanemust Google (Google Scholar): URL: https://scholar.google.ru/

4. NudopmarnmonHas cucrema - EnuHoe okHO aoctyna kK uHpopmarmonHeiM pecypcam: URL:
http://window.edu.ru/

5. @epnepanbHOE ToOCynapcTBEHHOE OropKeTHOe yupexaeHue «®DenepanbHblii HHCTUTYT
MPOMBINIUIEHHOM coOcTBeHHOCTHY: URL: http://www1. fips.ru/

6. Poccutickas I'ocynapcTBeHHas OoubmoTeka. Karanoru:
https://www.rsl.ru/ru/4readers/catalogues/
7. DNEKTPOHHBIC pecypchl OoubIMoTeKH MITY UM. Ir.n. Hocoga:

http://magtu.ru:8085/marcweb2/Default.asp

8. YHuepcurerckas nndopmarmonHas cucreMa POCCUS: https://uisrussia.msu.ru

9. MexnayHapoaHas HayKoMmMeTpuueckas pedepaTBHAs M IOJHOTEKCTOBas ©0a3a JTaHHBIX
Hay4HbIX uznanuii «Web Of science»: http://webofscience.com

10. MexnyHapoaHas pedepaTuBHAs M TOJHOTEKCTOBAs CIIpaBouYHas 0a3a JaHHBIX HAyYHBIX
nu3gaHun «Scopusy»: http://scopus.com

11. MesxnyHapoaHas Oa3za MTOJTHOTEKCTOBBIX JKYpHAJIOB Springer Journals:
http://link.springer.com/

12. MexnayHapoaHas KOJUICKIHS HAYYHBIX IPOTOKOJIOB IO Pa3IMYHBIM OTPACISIM 3HAHUHN
Springer Protocols: http://www.springerprotocols.com/

13. MexayHapoaHast 6a3a CpaBOYHBIX M3aHUI 0 BCEM OTpacisaM 3Hanui SpringerReference:
http://www.springer.com/references

14. ApxuB Hay4HBIX KypHaJoB «HalnoHaIbHBIN AIIEKTPOHHO-HH(DOPMAITHOHHBIA KOHIIOPLIAYM))
(HIT HOMKOH): https://archive.neicon.ru/xmlui/

9 MarepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIMHBI (MOAYJIs1)

MaTepI/IaJILHO-TeXHI/I‘leCKOS obecneyenne JUCHUITIIIMHBI BKJIFOYACT:

Tun n Ha3BaHME ayAUTOPUHI OcHallleHue ayJuTOpun
AynuTopus JUis TEKIMOHHBIX | MyJabTUMEIUIHbIE CPECTBA XpPaHEHHUS, Iepelaud U
U TIPAKTHYECKUX 3aHSATHHA MpeicTaBIeHNs] UHPOpPMAaLK, MOJIETN KPUCTANINYECKUX

pEIIEeTOK, MIAKATHI,

Aynuropus uist rpynnosbix | Criennanu3upoBaHHas MEOEb.
U MHJUBHU1yaJIbHbBIX [TepconanbHbie KoMmbloTephl ¢ maketom MS Office, Beixomom B
KOHCYJIbTAIMH, TEKYILErO WHTEepHEeT U ¢ TOCTYIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
KOHTPOJISI U IPOMEKYTOUHOM | 00pa30BaTeNIbHYIO CpPEey YHUBEPCUTETA
aTTecTaluu
AynuTtopuu 1is [TepconanbHbie KoMmbloTephI ¢ maketom MS Office, Beixomom B
CaMOCTOSITENIbHOM pabOThI: WHTEepHEeT U ¢ TOCTYIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
KOMITbIOTEPHBIE KJIACCHI; 00pa3oBaTeNbHYIO CpPey YHUBEPCUTETA
YHUTaJIbHBIC 3aJIbI
61OIMOTEKH
[Tomemenue nis xpanenust 1 | CnenuanusupoBaHHas MeOenb. CTaHOUHBIN apK 000pYyI10BaHUS
npopHIAKTHIECKOTO Y MHCTPYMEHTHI JUIs IPO(PHIAKTHIECKOTO 00CTYKUBaHUS U
o0cy>)XKuBaHUs Y4€OHOTO peMoHTa yueOHoro o0opyaoBaHus. [lomenenne st XpaHeHHs
000pyIOBaHUS y4eOHOro 0060py10BaHUs
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