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[IporpaMma paccMOTpeHa U 0fl00peHa Ha 3ace/laHUi Y 4eHOro coBeTa (aKynpTeTa arpo-

TeXHHUKHU U 3HeprochepeskeHus, npoTokon Ne ~ oT PN 2019r.
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HocdepHas 6€30I1acCHOCTEY

K.C.-X..H., goueHnT T.A. lllennakoBa 9 e’ 25 2« 2019r.

JupexTop Hay4Ho# 6GnbmoTexu Mixanosa E.B. %’ 25 04  2019T.
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BBenenue

Marematuueckoe IJIaHUPOBAHUME OJKCIEpUMEHTa — BBIOOp IUIaHA  DKCIEPHUMEHTA,
VIOBJICTBOPSIIONIETO 3aJaHHBIM TPEOOBaHUSAM, COBOKYITHOCTh JCWCTBHIA, HANpPaBICHHBIX Ha
pa3paboTKy CTpaTerud SKCIEPUMEHTHUPOBaHUS (OT TMOJYy4YeHHs] amnpuopHOM uHGOpPMALUU 10
MOJIy4eHUsl pabOTOCTIOCOOHON MaTeMaTHYeCKOH MOIENH WU ONPEICIICHUS ONTUMATBHBIX YCIOBUH).
OTO0 LeJeHaNpaBiICHHOE YIPaBJIEHUE SKCIEPUMEHTOM, PEaJTu3yeMOoe B YCIOBUSX HEMOJIHOTO 3HAHUS
MEXaHM3Ma U3y4aeMOro SIBJICHUS

B mpouecce wusMmepeHuid, mnocieayrome o0pabOTKM [aHHBIX, a Takxke QopMaln3aluu
pe3yNbTaTOB B BHJAE MaTEMaTHMUYECKONM MOJENHM, BO3HUKAIOT MOTPEIIHOCTH U TepsieTcs 4YacTb
uH(popManuK, CoAepXKallelcss B HUCXOIHBIX JaHHBIX. [IpUMEHEHWEe METOMOB TUIAHUPOBAHUS
HKCIIEPUMEHTa IO3BOJIIET OIpPENEIUTh IOTPEIIHOCTh MaTeMaTH4YeCKOW MOJENU U CYAUTh O €€
aJIeKBaTHOCTU. ECIM TOYHOCTH MOJEIH OKa3bIBACTCS HEJAOCTATOYHOM, TO NPUMEHEHHE METOJIOB
TUTAHUPOBAHUS SKCIIEPUMEHTA MO3BOJISIET MOJIEPHU3UPOBATH MATEMATUYECKYIO MOJIENb C MPOBEICHUEM
JIOTIOJTHUTEIBHBIX OMBITOB 0€3 MOTepH MpeabIayiei HHHOPMAIIUU U ¢ MUHUMAJIBHBIMU 3aTpaTaMu

«MareMaTu4eckoe IJIAaHUPOBAaHUE OKCIIEPUMEHTa)» — CleluaibHas AUCHMIUIMHA 10
Hanpasiennto 20.04.01 TexnocdepHas 6e3omacHOCTh, KOTOpYO0 HM3y4aroT Ha 1 kypce, 1 cemecrpa
OYHOTO OTAeNeHUs. TpynoeMKkocTh nucuuIuinHbl B cootBeTcTBUU ¢ PI'OC BO 1 YueOHbIM MIaHOM
HarpaBieHus noarotoBku 20.04.01 TexuocdepHas 6e€30MacHOCTh COCTABIsECT 2 3a4€THBIC €IUHHIIBI
(72 vaca). B xoHIle u3ydeHus Kypca oOydaromuics craeTr 3adyeT. J[aHHas NUCHUIUIMHA OTHOCUTCS K
0azoBoii vactu Onoka bl.

1. IlepeyeHpr MUIAHMPYEMBIX Ppe3yJbTATOB O0y4YeHUS] MO AUCHHUIUVINHE (MOAYJI0),
COOTHECEHHBIX ¢ IUIAHHNPYEMBbIMH pe3yJIbTATAMH OCBOEHHSI 00pa30BATEbHOIl NPOrpaMMbl
(kommneTeHMH o0yuaromerocs, popMupyembie B pe3yJibTaTe 0CBOCHUS TUCHUILINHBI).

Llenvto oucyunnunvr «MaTemMaTHUECKOE MIAHUPOBAHUE HKCIIEPUMEHTay» SIBISETCS U3Yy4EHUE
OCHOB COBPEMEHHOM TEOpHUU WHKEHEPHOTO 3KCIIEpUMEHTA: METOAbl IUIAHWPOBAHMSI, peal3alluid Ha
MpPaKTUKE, MaTeMaTU4eckoil o0OpabOTKM OMBITHBIX JaHHBIX M aHAJIW3 pPe3yJbTaTOB AKTUBHOIO
skcriepuMenTa.  I[IpuoOpereHune  cnmocoOHOCTM ~ MaruCTpaHTOM — CaMOCTOSITENbHO — BBINOJHSTH
HKCIEPUMEHTAIbHbIE UCCIIEA0BAHMS B JA0OPATOPHBIX M MPOMBIIIUIEHHBIX YCIOBUSX.

3agauu u3y4yeHus JUCIUIINHBI

-CpopmHpoBaTh NpeACTaBICHUE O MPABUIBHOM OpraHM3alMU aKTMBHOTO SKCIIEPUMEHTa IMpU
MIPOBEJICHUN HAyYHO-UCCIIEIOBATENbCKUX PabOT, MO3BOJISAIONIErO MOJIYYUTh MAaTEMaTUYECKHE MOJEIH
U3Y4aeMbIX TEXHOJOTMYECKMX IPOLIECCOB, HAa HMX OCHOBE OCYIIECTBUTH  ONTHUMH3ALUIO
COOTBETCTBYIOIUX KOHCTPYKTHUBHBIX U PEKUMHBIX TapaMeTPOB.

-Hayuuth 0Oydaroniuxcsi yMEHUIO MCIIOJIb30BaTh TEOPETUUECKHE MOJIOKEHHUS U COBPEMEHHbIE
METOJIbl IJIAHUPOBAaHUS M O0OpabOTKM AaKTUBHOTO SKCIEPUMEHTa MpPHU MPOBEJECHUM HAyYHBIX
UCCIIeIOBaHMM B ccTeMax 00ecreyeHnss MUKPOKIMMAaTa MOMEIEHHH.

IIpouecc wm3ydeHuss AUCHMIUIMHBL «MaTeMaTHUeCKOe IIJIaHUPOBAHUE  OKCIEPUMEHTA)
HampaBJieH Ha (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUI:

oowexynomypnuvix (OK)

OK-9 - criocoOHOCTBIO CAaMOCTOSITENILHO TJIAHUPOBATh, IPOBOAUTH, 00pabaThIBaTh U OLIEHUBATH
9KCIIEPUMEHT;

oowenpogpeccuonanvuvix (OIIK):

OIIK-1 - cnocoOHOCTBIO CTPYKTYpUpPOBaTh 3HAHUS, TOTOBHOCTBIO K PELICHHUIO CIOXKHBIX H
MPOOGJIEMHBIX BOIIPOCOB

OIIK-5 - crocoOGHOCTBIO MOJIENHMPOBATH, YNPOLIAaTh, aJEKBATHO IPEICTaBIATh, CPABHUBATH,
MCIOJIb30BaTh U3BECTHBIE PEUICHHS] B HOBOM IPUJIOKEHUH, KaUeCTBEHHO OIIEHUBATh KOJIMYECTBEHHbBIE
pe3yJbTaThl, X MaTeMaTHUYECKU (GOPMYIHUPOBATH;

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI O0yYaIOIIHIICs TOJKEeH:

3HaTh:

- OCHOBHBIE MOHATHUS U MPUHIUIIBI IUTAHUPOBAHUS SKCIIEPUMEHTOB;


http://www.orelsau.ru/rectorate/educational-methodical-management-of/files/gef-bo3/6.pdf
http://www.orelsau.ru/rectorate/educational-methodical-management-of/files/gef-bo3/6.pdf

- KpUTEPUH ONTUMAIIBHOCTH;

- Pa3HOBUAHOCTH U IIPaBUJIa IOCTPOCHHUS IIJIAHOB AKCIIEPUMEHTA;

- METOJIbl pacueTa MapaMeTpoB MaTeMaTHYECKOM MOAEIN 00beKTa MCCIeA0BaHHM, OLICHKY UX
3HAYUMOCTH, a TAK)K€ aJ€KBaTHOCTH MOJIyYEHHON MOJIENN;

- METO/bI IOMCKA ONTUMAJIbHBIX YCIOBUH U SKCTpeMyMa (PYHKLUHU OTKJIMKA.

Ymers:

- peaJM30BbIBaTh MATEMAaTHYECKHUE METO/IbI IUTAHUPOBAHMSI SKCIIEPUMEHTOB;

- OCYWIECTBIIITh  CTAaTHUCTUYECKYI0  OOpabOTKYy  pE3y/lbTaTOB  OMBITOB  (OIIEHKA
BOCIIPOU3BOJAMMOCTH ONBITOB, 3HAYMMOCTb KOI(QUIMEHTOB PpErpeccud, OLEHKa a/eKBaTHOCTH
MaTeMaTHYeCKOW MOoJIeNn);

- OCYILIECTBJIATH ONTUMM3ALNIO IKCIIEPUMEHTA.

Baanern:

- TUCIIEPCUOHHBIM aHAJIN30M;

- PErpeCcCHOHHBIM aHAJIU30M;

- KOPPESALMOHHBIM aHATIN30M;

- METOAAMHU ONITUMM3ALMU IKCIIEPUMEHTA.

- CIIOCOOHOCTBIO IPUMEHEHHUS NOJyYEHHBIX TEOPETUUYECKUX 3HAHUNM U MPAKTUYECKUX HABBIKOB
IPU TMPOBEICHUM OSKCIEPUMEHTAIBHBIX HCCIECAOBAaHUI B MHXEHEPHBIX CHCTEMaxX obOecredyeHus
MHUKPOKJIIMATA TIOMELICHU .

2. MecTo TMCHMIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl.

HucnurmuHa «MareMaTHdeckoe IJIaHUPOBAaHUE SKCIEPHUMEHTAa» OTHOCHTCS K 0a30BOM yacTh
omoka b1 yueOHOro maHa u u3yvaercs AUCHHILIAHA Ha 1 Kypce.

Kypc unraercs ¢ ydyerom 3amaca 3HaHUN, MOJTYYEHHBIX OOYYArOIIMMCS MPH U3YYEHUH TaKUX
TUCHUIINH Kak «Beicmias matemartukay, «MHdopmatukay, «MexaHuKa» M CIY)KUT OCHOBOM st
W3YYEeHUS TUCIUILIMH TPO(GUILHON HAIIPaBIEHHOCTH.

3. O0beM aUCHUIIMHBI (MOAYJS) B 3a4eTHBIX €IMHHIAX € YKa3aHHEM KOJU4YeCcTBa
aKaJleMH4YeCKHX 4YacoB, BbIJIeJEHHbIX HAa KOHTAKTHYH padory (BO B3aMMOJEHCTBHH C
npenojasareseM) o0y4ammxcs (M0 BUAAM y4eOHBIX 3aHATHI) M HA CAMOCTOAITEJIbLHYI0O padoTy
o0yuarouuxcs.

Tabnuna 1 CTpykTypa JUCHUIUIMHBI U paclpeiesIeHUe YacoB 110 CEMECTPaM.

B OHOI]
uabl yueOHON Harpy3ku Bcero Kype 1
4acoB
KonTakTHas pabota, (Bcero) 6 6
Jleknun 2 2
[IpakTuueckue 3anstus (I113) 4 4
U3 HUX:
2 2
aKTUBHbIE (OpMBI 00yUEHUs
CamocrodrenbHas paboTa, B TOM YHCIe 66 66
KCP 4 4
Bun npomexyTodHOi saueT saueT
aTTeCTalnuu
OO61mast Tpy10eMKOCTh 79/ 79/
qac/3ay. ef




4. Conep:kaHue JUCUMILUIMHBI (MOAYJsi), CTPYKTYPUPOBAHHOEe MO TeMaM (pas3aejam) ¢
YKa3aHUEM OTBEJeHHOr0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BH/I0B Y4eOHBIX 3aHATHI.

4.1 Conepxanue MoayJieil U pa3/iei0B M CUUILINHBI
Tabmuma 2 CoaepkaHue MOyJIeH U Pa3eioB TUCIMIUIMHBI
Kypc 1
(xoymuecTBO Moaydeh 1)
Mogayas I (OK-9, OIIK 1, OIIK-5)
Ne HaunmenoBanue paznena ConepxaHue pazjena
0/0 | JUCLUILINHBL, BXoasmero | KonraktHas pabora CamocrosrenbHas paboTta
B JJAHHBIN MOJYJIb.
OcHoBHble  mnoHsATHS U | Tema 1 Ponp nnanupoBaHus | MeToapl OLEHKH THIIOTES.
MIPUHIIMIIBI TUIAHUPOBAHUSL | SKCIIEpUMEHTA B | Pemenue 3anau.
TEXHOJIOTUYECKUX U | JluCnepCuOHHbBI  aHaJIMU3.
Hay4yHBIX  HcclefoBaHusX. | KoppensiuuoHHblil aHamus.
1.1.1  Henmn, 3amaun u | [lmanel mepBoro mnopsjka.

3HaYEHUE mucturuuHbl | [TonHbIi (bakTopHbIi
«OCHOBBI IUIAaHUPOBaHUA M | 3kcnepuMeHT [IDD  2n.
MareMaThuueckoi o0pabdoTku | JpoOHbIH (hakTOpHBII

PE3YIBTATOB 3KCIICPUMECHTA) | OKCIICPUMCHT.
Ha COBPEMCHHOM oTaIIcC HJ'IaHI/IPOBaHI/Ie B YCJIOBUAX

pPa3BUTHUSL HAYKH U TEXHUKH. | BDEMEHHOTO npeiida.
1.1.2 OO6mue | [Tnanel BTOpOro mopsaka.
3aKOHOMEPHOCTH OpToroHaibHbIC ILIaHBI
MPOBEACHUS SKCIIEPUMEHTA B | BTOPOTO Mopsi/IKa.
Pa3IUYHBIX obnactax | PororabenbHbIE ILIaHBI
3HAHHUH. BTOPOTO opsi/IKa.

1.1.3 OcHoBHble THNOBbIE | [IpuHATHE pemeHUl 10
3aJauy, pelaeMble  IpH | IUIaHaM BTOPOro HOPSJKA.
MIPOBEJICHUH dKCcriepuMeHTa. | Metog KpyTOTo
BocxoxaeHus. Ilpunsarue
pElIeHHI TOoCie KpPyTOro

BOCXOK/JIECHUS.
Kanonnueckuit aHam3
MIOBEPXHOCTU OTKJIUKA.
Koppensaunonsslii u | Tema 2 Koppensaunonusiii u | [IpsiMple U KOCBEHHbIE
pPErpeCcCUOHHBIN aHAJIN3 PErPECCUOHHBIN aHAJIN3. U3MEPEHUS.
2.1 Boi6opounsiii | Kiaccupukauust  ommbdok
KOA(QPUIMEHT KOPpENsLUH. | U3MEPEHUN Onenka
JInnennas perpeccusl. | HOrpemHOCTed N3MEPEHUI
IIpocreiimme ciaydyau | Meroasl  IIIaHUPOBAHMS

HEJIMHEMHON  KOPPEJALMU. | SKCTPEMAJIbHBIX
2.2 Merog HaMMEHBUIMX | SKCIIEPUMEHTOB.

KBa/IpaToB. Pacuer | OOpaboTka  pe3ynbTaToOB
KOA(Q(PHUIMEHTOB ypaBHEHMS | SKCIIEPUMEHTA: MpOBEepKa
perpeccum. [TpoBepka | OAHOPOJHOCTH JUCIIEPCUU
3HaYMMOCTHU BOCIIPOU3BOJUMOCTH,
KO2(PPUIIMEHTOB ypaBHEHUs | OLIEHKA 3HAYUMOCTH
perpeccum. KO3 PHUIIHEHTOB

2.3 IIpoBepka aJeKBAaTHOCTH | PErPECCHUU, OIICHKA
MaTeMaTHYeCKOH  MOJENH | aJIeKBaTHOCTH

o0BbeKTa UCCJIEIOBaHMS. | MaTEMaTUYECKOW MOJIETH.
BriHocurcs Ha




CaMOCTOATEIIbHOE HM3YyYCHHE:
2.4 MeToag MHOXECTBEHHOH

KOPPEJSIHH.
2.5 Metop nuHeapu3alyy.

Br16op ontumanbHoro | Tema 3 Bri6op | Ocobennoctu

JIaHa. Kpurepuu | ontumansHoro MJiaHa. | TUIAHUPOBAHMS u

ONTHUMAJIBHOTO IJIaHa Kputepun  onTUManbHOTO | OpraHuU3alyu
IJ1aHa. AKCIIEPUMEHTA npu
3.1 Pa3HOBUAHOCTH IJIAHOB | UCIOJIb30BAHUU
JKCIEPUMEHTA. OCHOBBI | pa3IUYHBIX METO/IOB
MIOCTPOCHHUS ontumuzanuu.  [IpuHnun
MaTeMaTUYeCKUX  MOJEJNIeH | MOCIe0BaTEIbHOTO
IJIAHOB SKCIIEPHUMEHTOB. TUTAHUPOBAHUS npu
3.2 Kputepun | ontumuzanuu ~ 00OBEKTOB
ONTHUMAJIBHOCTH, CBSI3aHHBIE | HCCIIETOBAHUSI.
c TOYHOCTBIO onieHok | [TocnenoBarensHbie
KO3((OULIMEHTOB YpaBHEHHS | METOIbI MOKCKa
perpeccuu. ONTUMAJIBHBIX  PEIICHHI.
33 Kputepuu | Meton KpyTOro
ONTUMAIBHOCTH, CBSI3aHHBIE | BOCXOXKJICHUS (meTon

C TOYHOCTHIO  TOJYYCHHUS
OIICHOK OTKJIMKa. BeiHOCHTCS
Ha CaMOCTOSTENLHOE
W3y4YeHUE:

34 OpTroronanu3zanus
IUIAaHOB AKCIIEPUMEHTOB.
[TocTpoenue IUIaHOB
OJIM3KUX K ONTHUMAIbHOMY
10 HECKOJIBKUM KPHTEPHUSIM.
3.5 XapaKkTepucTUKU
MaTeMaTUYEeCKUX  MoJeneH
TJIAHOB YKCIIEPUMEHTOB

bokca-Yuicona).

IInaner
3KCTpEMyMa
OTKJIMKa

MIOMCKa
byHKIIIH

Tema 4 Ilmagsl mDoucka

JKCTpEMyMa byHKIUN
OTKJIHKA.

4.1 TIlocraHoBka 3ajadu
ONTHUMM3ALIHH. Mertoabt
ONTHMM3ALINHI
0THO(AKTOPHBIX OOBEKTOB.
4.2 OcobenHocTu
TUTAHUPOBAHMSI pu
ONTHMM3ALINHI CIIOKHBIX
00BEKTOB. [TousiTue o
METOIax YCIOBHOM
ONTHUMM3ALIHH.

4.3 Ilomck  3KcTpeMyma
byHKIIII OTKJIMKA Ha
OCHOBAaHHMH HCITOJIb30BAHUS
METOJIa 30JI0OTOI'O CEUCHMS U
yrcenr Gudonauun.

4.4 OcoOeHHOCTH
ONTHMHU3AINHA TIPH HATHIHH
HECKOJIbKUX OKCTPEMYMOB.

[Tnanbl BTOpOTO MOpSIKA.
KoMIO3UITMOHHEIC TIIaHBI.
OpToronaibHbie
[IEHTpAJTbHBIC
KOMITO3UIIMOHHBIE TIAHBI.




Metonabl ONTUMHU3AIAU
MHOTO()aKTOPHBIX
00BEKTOB

Tema 5 MeTtonabl
ONTUMU3ALNU

MHOTO(aKTOPHBIX OOBEKTOB.
5.1 [TocnenoBarenbHbIE
METO/IbI MOKCKa
ONTUMAJIBHBIX peueHu.
Meton l"aycca-3eiigens.

Meron ciy4aliHOrO ITOMCKA.
Merton rpaguenta. Meron
KpyTOTO BOCXOXKJICHUS
(meton bokca-Ywiicona).

5.2 CHUMIJIEKCHBIIE METOH

OIITUMHU3ALIMU 0OBEKTOB.
CHUMINIEKC u ero
MOCJIENOBATENLHOE
CMEIIICHHE B HANpPAaBICHUU K
ONTUMYMY. Kpurepuu
OKOHYAHUS npoiiecca
OIITUMHU3ALIM.

5.3 Ocobennoctu
IJIAHUPOBAHUS u
OpTraHHU3aIi SKCIICPUMEHTA
npu HCIIO/Ib30BaHUHU
paBJH/I‘-IHI)IX METOO0B
OIITUMHU3ALIM.

CocraBieHue [1DIT
AKCIIEPUMEHTA.
CocraBieHue JDIT
AKCIIEPUMEHTA.
CpaBHHTEBbHAS OLIEHKAa
JTPOOHBIX pEIUIUK.
Pazpemaromas
CHOCOOHOCTh PETUIHKH.
MHOroypoBHEBbIE
(bakTOpHBIE MIIaHBI
[Tpunimn
IIOCJIEIOBATEIIFHOIO
TJIAaHUPOBAHUS npu
ONTHMH3ALMH  OOBEKTOB
HCCIIEOBaHUS.
ITocnenoBareabHBIC
METO/IBI MOMCKa
ONTUMAJIBHBIX  PEIICHUM.
Merton KpYyTOTO
BOCXOXKIIEHUS (meTon

bokca-Yuicona).
4.1 TlonHbli (hakTOPHBIN

mian  (II®II) wu  ero
XapaKTEePUCTHKA.
Cocrasiienne I1PI1
IKCIIEPUMEHTA.

Opranuzanus MpoBeIEHUs
skcriepuMenTa 1o [IDII,
00paboTka M aHalu3 €ro
pE3yJIBTATOB.

Hpobublit (bakTopHBII
mian  (JIDII). JADIT nnsa
MozeIen c
B3aMMOJICHCTBUEM.
Opranuzanus MpoBeIeHUs
skcnepuMmenta 1no JHAPII,
00paboTKka W aHalu3 €ro

pE3yIbTaTOB.
PortarabennHoe
TJTAaHUPOBAHHUE.
CocraBieHue iaHa
HKCIIEPUMEHTA BTOpPOTO

nmopsiika, 00paboTka u
aHallM3 €ro pe3yJibTaToB.

CocraBnenue [1DIT
IKCIIEPUMEHTA.
CocraBnenue JOIT
HKCIIEPUMEHTA.
CpaBHHTENbHAsT  OIICHKA
JIPOOHBIX PETUIUK.
Pazpemaromas

CHOCOOHOCTh PEIUIHKH.
MHOrOoypoBHEBBIE




(haKTOpHBIE TUTAHBI

Paznen 6 Broigenenue
CYIIIECTBEHHBIX (haKTOPOB

Tema 6 Brinenenue
CYIIECTBEHHBIX  (DAaKTOPOB.
6.1 [InanupoBanue
OTCEUBAIOIINX
IKCIIEPUMEHTOB.
Opranu3zanys, NpoBeACHUE U
METOIbI aHam3a
pE3yJIbTaTOB  OTCEMBAIOIIMX
JKCIIEPUMEHTOB.

6.2 JlucriepCHOHHBIN aHaJIU3.
OnnodaxTopHas
KJIaccu(pUKaIus.
ciyyaiiHoro OamaHca mpu
COCTaBJICHUH I1aHa
OTCEUBAIOIIIETO
IKCIIEPUMEHTA.

JucnepcuoHHbI  aHAIN3
npu  Tpex(PakTOpHOH U
4eThIpex (HaKTOPHOU
KJIacCU(PUKALIIH.

MeTtob1 BBIJICIICHUS
CYIECTBEHHBIX (haKTOPOB.
Maremarnueckasi MOJEIb,
HeIMHEWHas  perpeccus,
KJIaCChI HEJIMHENHON
perpeccuu, BUJIbI
HEJIMHEHHON  perpeccuu,
ypaBHEHUE
napaboInIecKOM
perpeccuu K-ro TMopsjka,
runepOoIuIecKoe
ypaBHEHUE perpeccuu,
CTENEeHHOE ypaBHEHUE
perpeccuu, ITUHEapU3aluu
CTENEHHOTO  YpaBHEHWS,

koaurmeHt
JIETEPMUHAIUY.
Pasznen 7 Tema 7 Metoapl noctpoenust | CocTaBieHue TIDIT
Mertomsl MOCTPOEHUS | MOJIeei 00BEKTOB B | OKCIIEpUMEHTa, 00paboTKa
Mozeneil  OOBEKTOB B | YCIOBHAX npetida UX | 1 aHaJIM3 €ro pe3yJbTara.
YCIIOBUSAX  Apedda WX | XapaKTEePHUCTHUK. [TonsaTue [1PII,
XapaKTEPUCTUK 7.1 Meton MIPOBEPKHU | OCOOCHHOCTH [IDII,
yCIOBUIM OTCYTCTBUS Jipeiida | HaTypasibHbIE u
XapaKTePUCTUK OOBEKTA. HOPMaJIN30BaHHbIE
7.2  ApanTuBHBII  MeToA | 00O3HAUEHUS YpOBHEU
IIOCTPOEHHUS BApbUPOBAHUS
MaTeMaTHYeCKOd MOJENU B | IEpEMEHHBIX  (aKTOpOB,
YCIOBUSIX  HEAJJUTUBHOTO | criocod moctpoenust [1DIT
CITy4aitHOTO npeiida. | s T000T0 yucia
Brinocutcs Ha | IEPEeMEHHBIX  (DaKTOPOB,
camocrosaTesbHOe n3ydeHue: | cpoiictBa [IDII. [lonarue
7.3 [Toctpoenue | u nnanupoBanue 3¢dexron
MAaTeMaTUYECKUX MOJIENIEH B | B3aMMOJICHCTBUS
YCIIOBUSIX aJJIMTUBHOTO | IEpEMEHHBIX (aKTOPOB B
npetida. MOJIHO(AKTOPHBIX
JKCIIEPUMEHTAX,  pacuer
K03 (HULIUEHTOB
perpeccuu npu
MEepPEeMEHHbIX (aKTopax u
ux B3aUMOJICUCTBUSIX
METOA0M HaWMEHBIIINX
KBaJpaToB.
Paznen 8 Tema 8 IInanupoBanue npu | MeTonpl  IJIAHUPOBAHUS
[1nanupoBanue MpH | BELIOOPOYHOM KOHTPOIIE. AKCTPEMaJIbHBIX
BBIOOPOYHOM KOHTpOJIE 8.1 [Ilnmanel BBIOOPOYHOIO | SKCIIEPUMEHTOB.

KOHTPOJISL.
OnHOCTYTIEHUYATHIH,
JIBYXCTYTEHYATHIN 5

OO6paboTka  pe3yibTaTOB
OKCIICPHMEHTA: IPOBEpKa
OJJTHOPOIHOCTH JTMCIICPCHU




MHOTOCTYIEHYAThIi  IUIaHbI | BOCIPOU3BOAUMOCTH,
BBIOOPOYHOTO KOHTpOJIA. | OLIEHKa 3HAYUMOCTHU
[TapameTpsr MJIaHOB | KOd(ppuImeHToB
BBIOOPOYHOTO KOHTpOJIS, | perpeccuy, OLIEHKa
npaBuiia HOPUHSTHS | aJIEKBATHOCTH
peuieHusl. MaTEeMaTU4eCKOU MOJECIIH.
8.2  Apantauus  1aHoB | [locTtpoeHue MOJIETIN
BBIOOPOYHOTO KOHTPOJS K | OOBEKTa HCCIIEOBaHUS B
JUHAMHKE  IPOU3BOJICTBA. | YCIOBHSIX aJTUTUBHOTO
OcnabneHHbIi ¥ ycWIIeHHBIN | Apeiida. MaremaTnueckas
TJTaHbI BBIOOPOYHOIO | MOJAEIIb. AIIUTUBHBIN
KoHTposi. 9.3 VYcewennslii | apeiid. Merton mnpoBepku
BBIOOPOYHBIN KOHTPOJIb. yCIIOBUI OTCYTCTBHUS
8.4 CnocoObl ¥ mpaBwia | Apeiipa  XapaKTEPUCTHK
KOPPEKTHUPOBKHU IUTAaHOB | 00OBEKTA.
BBIOOPOYHOTO KOHTPOJISI.
4.2. Pazgenpl TUCHMILIMH M BUABI 3aHATHI
Tabmuna 3 Pa3nensl TUCHUTUIMH U BUBI 3aHATUN
Monaymu | Paznen aucuMIUIMHBL, BXOASLIETO B Jlexi. 113 JI3 CPC Bcero
JTAHHBI MOJ1YJIb 4acoB
Kype 1 |
Pasnen 1 OcHOBHBIE TIIOHATUS | 0.25 0.5 7 3
MPUHIINIIBI TNITAHUPOBAHUS
Paznes 2
KoppensumoHHslii 1 perpecCUOHHBIN 0,25 0,5 8 11
aHaJIN3
Pa3zgen 3
Bri6op ONTHUMAJILHOTO IJ1aHa. 0,25 0,5 8 11
Kputepun ontumanbHOTO MaHa
Pa3nen 4
[Tnanel moucka sKkcTpeMyMma (YHKIHMU 0,25 0,5 7 8
" OTKIIMKA
EE Pa3zpnen 5
o MeToapl OINTHUMH3AIUU 0,25 0,5 8 10
= MHOT0()aKTOPHBIX 0OBEKTOB
Pa3znesn 6 BolneneHue cyiiecTBEHHBIX
q)&KTOpOB 0,25 0,5 8 8
Paszpnen 7
Mertobl IIOCTPOECHUS MoJenen
. 0,25 0,5 8 8
00BEKTOB B YCJIOBHSX Jpeida ux
XapaKTePUCTHUK
Pa3pnen 8
[InanupoBanue MNpH  BHIOOPOUHOM 0,25 0,5 8 8
KOHTpOJIE
KCP 4 4
Hroro: 2 4 - 66 72
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4.3. TemaTnuecKHuH MJIAH JEeKIUH
Taoauna 4 TemaTH4ecKHH IJIAH JIEKIUA

Pa3nen Tema nexuun Tpynoemx
JUCLUILIUHBL, OCTb
= | BxomsAmuii B (uac.)
% JAaHHBIA
=S MOJYJIb
Kype 1
Paznen 1 Tema 1 Ponp miuaHupoBaHus 3KCIEPUMEHTA B TEXHOJIOTMYECKHUX
OcCHOBHBIE | U HAYYHBIX MCCIIETOBAaHUSX.
noHATUA U | OCHOBHBIE MOHATHS U IPUHIIMIIBI IUTAHUPOBAHMSI SKCIIEPUMEHTA
npuHuMnbsl | KoppensunoHHbIN U perpecCUOHHBIN aHAIu3 0,25
IUIaHUpoBaHu | Beibop ontumansHoro miuana. Kpurepun onTuManbHOIO IUIaHA.
s [Tmanel MHOTO(AaKTOPHBIX SKCIIEPUMEHTOB.
Bblienenue cymecTBeHHbIX (PaKTOpPOB
Paznes 2 Tema 2 KoppensiinoHHBIN U perpecCUOHHBIN aHAIU3.
2.1 BswiOopounsnii ko3pdunueHT Koppermsuu. JIuHeiHas
Koppensiunon | perpeccust. [Ipocreiinme ciiydan HETMHEMHON KOPPEIISIUU.
HBIN u | 2.2 Metoa HauMeHbIIMX KBajapaToB. Pacuer koa(duimeHTo
perpeccuoHH | ypaBHeHHUs1 perpeccuu. lIpoBepka 3HAYMMOCTH KO3((UIIMEHTOB 0.25
bl aHATU3 yYpaBHEHHUS PETPECCHH. ’
2.3 TlpoBepka aieKBaTHOCTH MaT€MaTHUYECKOW MOJIETH 00BbEKTa
HCCIIEIOBAHMS.
2.4 MeTtoa MHOKECTBEHHON KOPPEIIALINH.
2.5 MeToa TuHEeapu3ayu.
Paznen 3 Tema 3 Bri6op ontumansHoro miaHa. Kpurepun onTuManbHOTO
Br16op TJIaHa.
ontuMmaneHor | 3.1  Pa3HoBugHOCTM  IUTAaHOB  JKcrepuMeHTa.  OCHOBBI
_ |o IUIaHA. | IOCTPOEHUS] MaTeMAaTUYECKUX MOJEIEH MIIaHOB SKCIIEPUMEHTOB.
2 | Kpurepuu 3.2 Kputepuu onTUMaIbHOCTH, CBA3aHHBIE C TOUHOCTHIO OLIEHOK
2> | ONTUMAIBHOT | KO3()(UIMEHTOB YPABHEHHS PETPECCHM.
§ 0 TuUIaHa 3.3 Kpurepun ONTUMAIbHOCTH, CBSI3aHHBIE C TOYHOCTHIO 0,25
IIOJIyYEHHUSI OLICHOK OTKJIMKA. BBIHOCHTCS Ha CaMOCTOATEIbHOE
U3Yy4YEHHE:
3.4 Oproronanu3anus IUIaHOB JKcrepuMeHToB. lloctpoenune
IJIAHOB OJIM3KUX K ONTUMAIbHOMY IO HECKOJIBKUM KPUTEPHUSIM.
3.5 XapakTepuCTHKM MaTeMaTHYEeCKMX MOJENEeH IUIaHOB
SKCIIEPUMEHTOB
Pa3nea 4 Tema 4 ITnanel moucka s3KCTpeMyMa (pYHKIUU OTKIMKA.
ITnansr 4.1 ITocranoBka 3aja4yd ONTHMH3ALKU. METOABI ONTHUMU3AIUA
MIOMCKa 0JHO()aKTOpHBIX 00BEKTOB. 4.2 OCOOEHHOCTH MJIAHUPOBAHUS
JKCTpEMyMa | P ONTHUMHU3ALMU CIOXKHBIX 00BeKkTOB. [loHsiTHE O Meromax
byHKIUIH YCIIOBHOW ONTUMM3ALNH. 0,25
OTKJIMKA 4.3 Tlouck »skcTpemyMa GYHKIMM OTKIMKAa HAa OCHOBAaHUHU
MCIOJIb30BAHUS METO/1a 30JI0TOTO cedeHus 1 yncen GuboHauyu.
4.4 OcoOEeHHOCTH ONTUMHU3ALMUA TPU HAIUYUU HECKOJIBKHX
9KCTPEMYMOB.
Pa3zpen 5 Tema 5 MeToasl onTUMHU3AIUH MHOTO()AKTOPHBIX 0OBEKTOB.
MeTtoasl 5.1 IlocnenoBarenbHble  METOABI  IOMCKA  ONTHMAJIbHBIX
ontuMmu3anmu | pemenuid. Meron I'aycca-3elinens. Meton ciy4ailHOro momcka. 0.25
MHorogakrop | Meron rpaauenta. Merona KpyToro BocxoxxaeHus (meron bokca- ’
HBIX VYuncona).
00BEKTOB 5.2 CUMIUIEKCHBIM METO/1 ONTUMH3AMU 00beKTOB. CHMILIEKC U
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€ro MOCJIEeI0BaTEIbHOE CMEUICHUE B HAIIPABICHUU K ONITHUMYMY.
Kpurepun okoHuaHus nporecca ONTUMHU3ALHIH.
5.3 OcoOeHHOCTH TUIAaHUPOBAHUS M OPTaHU3aIUN IKCIIEPUMEHTA
IIPU UCIIOJIB30BAHUU PA3IMYHBIX METOJOB ONTUMH3ALIH.
Paznen 6 | Tema 6 Boigenenue cyniecTBEHHbIX (PaKTOPOB.
Boiaenenue 6.1 [InanupoBanue OTCEUBAIOIIUX JKCIIEPUMEHTOB.
cymecTBeHHbl | Opranusanus, IPOBEICHHE M METOAbl aHAIU3a Pe3yJIbTaTOB
X (pakTopoB OTCEUBAIOILUX IKCIIEPUMEHTOB. 0,25
6.2 Jlucnepcuonnbiii ananu3. OgHodakTopHas KiaccupuKaIus.
ciyyaiiHoro OanaHca MPH COCTABJICHUH IUIAHA OTCEHBAIOIETO
JKCIIEPUMEHTA.
Paszpnen 7 Tema 7 Metoabl mocTpoeHHs] Mojenell 0OBEKTOB B YCIOBHSAX
Merto bt npeiida ux XxapaKTepUCTHK.
MIOCTPOCHUS 7.1 Meron TpPOBEpPKH  YCIOBUH  OTCYTCTBUs  Jpeiida
Mozeen XapaKTePUCTHK 0OBEKTa.
00BeKTOB B | 7.2 AganTUBHBINA METOJ IOCTPOCHUSI MATEMAaTUYECKOW MOJIEIIN B 0,25
YCIIOBUSAX YCIIOBUAX HEAUTUBHOIO ClydaifHOro Ipeida.
npeiipa  wx | 7.3 TlocTpoeHne MaTeMAaTHYECKUX MOJICICH B  YCIOBHSX
XapakTepUCTH | alJUTUBHOTO Jpeida.
K
Paznen 8 Tewma 8 IlnanupoBaHue mpu BHIOOPOYHOM KOHTPOJIE.
8.1 [Ilmaner BbIOOpOYHOrO KOHTpONSA. OTHOCTYNEHUYATHIH,
[TnaHupoBaHM | ABYXCTYIEHYAThIi M MHOTOCTYIEHYAThI IUIaHBI BBIOOPOYHOTO
e npu | koHTpons. [lapamerpel 1U1aHOB  BBIOOPOYHOTO  KOHTPOJIS,
BbIOOPOYHOM | IPABUJIA IPUHATHS PEILICHHS.
KOHTpOJIE 8.2 Apjanramnus IJIAaHOB BBIOOPOYHOTO KOHTPOJS K JWHAMHKE 0,25
npou3BojacTBa.  OciabieHHBIE M YCWIEHHBIH  IJIaHbI
BBIOOPOYHOTO KOHTPOJISI.
8.3 YceueHHbI BBIOOPOUHBII KOHTPOJIb.
8.4 CniocoObl 1 mpaBuiia KOPPEKTUPOBKH IIAHOB BHIOOPOYHOTO
KOHTPOJISL.
Hroro: 2
4.4. IlpakTnyeckune 3aHATHS
Ta6auna 5 TemaTuyeckuii VIaH NPAKTHYECKUX 3aHATHI
Paznen nucnuninmHel, Tema npakTUYECKOro 3aHATUS TpynoemkocTs
BXOISIIUN B JAHHBIN (uac.)
MOJ1yJIb
Kypc 1
Pa3nes 1 OcHoBHble | Tema 1 Ponep  muranupoBanHus
MOHSTHS U IPUHLIUIIBI | SKCIIEPUMEHTAa B TEXHOJIOTMYECKUX MU 0,5
IJIAHUPOBAHUS HAYYHBIX MCCIICOBAHUSIX.
Pa3zpnen 2 Tema 2 Koppemauuonssii  u
- KoppensiuoHHbII ¥ | perpecCHOHHBIN aHaIN3. 0.5
= pErpecCUOHHbBIN ’
e aHaJIu3
§ Pa3zgen 3 Tema 3 BwiOop onTuManabHOTO TIIaHA.
Bri6op ontumansHoro | Kputepuu onTuManbHOTO MiaHa. 0.5
IJIaHA. Kpurepun ’
ONTUMAJIBLHOTO IJIaHa
Pasznen 4 Tema 4 Ilnanel moucka sKCTpemyma 0.5
ITnanbr noucKa | (YHKIMHU OTKJIHMKA. ’
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KCTpeMyMa (G YHKIIHH
OTKJIMKA
Pa3zpnen 5 Tema 5 Meroasl onTUMHU3ALMHA
Meroabl MHOTO()aKTOPHBIX OOBEKTOB.
ONTHUMMU3ALNU 0,5
MHOTO()aKTOPHBIX
00BEKTOB
Pa3znesn 6 Brinenenue | Tema 6 BrlneneHue CylniecTBEHHbBIX
CYIIECTBEHHBIX (bakTopoB. 0,5
¢daxTopoB
Pazpmen 7 Tema 7 Metoapl HOCTpOCHUST MOAENEH
Metoabl mOCTpoeHUS | OOBEKTOB B YCIOBHAX Jpedda ux
Mojelield OOBEKTOB B | XapaKTEPUCTHK. 0,5
yCIOBHAX JApeiida ux
XapaKTEPUCTHK
Pa3nea 8 Tema 8 [InanupoBanue pu
[InanupoBanue mpH | BLIOOPOYHOM KOHTPOJIE. 0.5
BBIOOPOYHOM ’
KOHTpOJIE

Hroro: 4

4.5. JlabopaTOpHbIil NPAKTHKYM
JlabopaTtopHble 3aHATHS 1O JUCHUIUIMHE «MareMaTuueckoe IUIaHMPOBaHHE SKCIIEPUMEHTa» He
MPETyCMOTPEHBI Y4eOHBIM IITAHOM.

4.6.CamocTosiTeibHast padoTa 00y4yaommxcst
Tadauua 7 TemaTu4eckuii IJIaH CAMOCTOATEIbLHON Pad0ThI 00y4ar0 M XCH

Tema @ A =
S ) )
= = o = e v & < = =
2928 SgEL|s |22 |28z BE|C
g =g &8 = See| 2| 2 2~
=9 X = = = g5 S » =i Z ~
s 5 ES2Z| 5 |EEE|58:| 54|38
SZEg sk E Sss| EFr5| o8| EF
o ® o gl E = = S = 5 = =1 = S 5 s 5 =~
S =as 285”8 23S S| ea|l =z
= e g == E f = == s = =
= s > 2 = © =
O = &
Kypc 4
MeTo/1p1 OIIEHKH THITOTES.
4 2 7
JucnepcuoHHBIN aHamu3.
Koppensumnonusrii anamms. 4 2 2 8
[1naHs! nepBOTO MOPSIIKA
[TonHerit (bakTOpHBIN 4 ) ) g
skcmepuMeHT [1DD
Hpobubrit (haKkTOpHBIA 4 5 7
9KCIEPUMEHT
[Ipsmble ¥ KOCBEHHBIE
WM3MEpEHMSL.
Knaccudukaruss  ommoOoK 4 2 2 8
HU3MEPEHUI Ouenka
MOIPEIIHOCTEN U3MEPEHUI
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MeTtoabt TUTAHUPOBAHUS

AKCTpEMaIbHBIX

AKCIIEPUMCHTOB.

O6paboTka  pe3ynbTaToB

JKCIIEpUMEHTA:  IIPOBEpKa

OHOPOTHOCTH TUCIICPCHH 4 ) ]
BOCHPOU3BOIUMOCTH,

OIlCHKA 3HAYUMOCTHU

ko3 purmeHTOB

perpeccuu, OIlEHKA

aJIeKBATHOCTH

MaTeMaTHIeCKON MOACIN

OcobenHoctT

TJIAHUPOBAHUS H

OpraHU3aIun

SKCTICPUMEHTA pu

WCIIOJIb30BAaHUM PA3JIMYHBIX

METOOO0B OIITUMMU3AIINHA.

[Ipunuun 4 ) ]
I0CJIEA0BATEIHLHOIO

HJ]aHI/IpOBaHI/ISI HpI/I

OIITHUMU3ALNHA 00BEKTOB

HCCIEI0BaHUA.

IlocnenoBaTenbHEIC

MCETOAbI IIOHUCKa

ONITUMAJTBHBIX PEIICHUMH.

[Imampr BTOpOTO TMOpSIKA.

KOMHO?;I/I]_[I/IOHHI)IC IIJIAHBI.

OpToronaibHbie

LIEHTpaJbHBIE 4 ) ]
KOMIIO3UIIMOHHBIC IIJIAHBI.

Pororabennubie

LEHTpaJIbHBIE

KOMITO3UIIMOHHEBIE [IAHbI

KCP 4
HTOI0 66

5 IlepeyeHb Y4eOHO-METOAMYECKOTO o0ecHeYeHUs JIA CaMOCTOATENbHOH pPadoThI
00y4yaloImuxcs Mo JUCHUILIHHE (MOIYJII0)

OOyuaromuiics UMeeT HeOrpaHMUYEHHbIH JOCTyN K MH()OPMAalMOHHO-00pa3oBaTeNbHOI cperne
yHuBepcurera http://80.76.178.26/subject/index/card/subject_1d/1454

Cunnsies, H. U. Teopust nmiuaHUpoBaHUS 3KCIIEPUMEHTa M aHAINW3 CTaTHCTUYECKUX JIAHHBIX :
yueOHUK U mpakTukym g By3oB / H. WU. CunnseB. — 2-e uzn., mepepad. u gomn. — Mocksa :
WznarensctBo FOpaiit, 2019. — 495 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-05070-7. —
Teker : snextponHbiii / DBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/446877 (nata
obpamenus: 10.04.2019).

6. DoHA OUEHOYHBIX CPEACTB /Jsi TMPOBEJCHUS] TMPOMEKYTOYHONH AaTTeCcTAUMHU
00y4arouuXxcs no JUCHUILVIUHE (MOLYJII0).

®OC npencrasnex B [Ipunoxennu 1 paboyeit mporpaMMbl U BKJIFOYAET B ceOs:

- TIEpeUYeHb KOMIIETCHIIMM C YKa3aHHEM JTaroB MX (OPMHUPOBAHUS B MPOIECCE OCBOCHUS
o0pa3oBaTenpHOM MporpaMMma ;

-OMMCAaHKNE TIOKa3aTeliel M KPUTEPUEB OIICHWBAHMS KOMIIETCHIIMM HA PA3JIMYHBIX dTamax MX
(dhopMUpOBaHUS, OTIMCAHKE IIIKAJI OIICHUBAHHUS,
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https://biblio-online.ru/bcode/446877

- TUIOBbIE KOHTPOJIbHBIE 3a/laHUsI U MaTepHalibl, HEOOXOJUMBbIE Ul OLIEHKU 3HAHUH, YMEHHH,
HAaBBIKOB U OIBITA JACATEIbHOCTH, XapaKTEPU3YIOLIUX dTaIbl (OPMUPOBAHUS KOMIIETCHIIUI B TIpoIIecce
OCBOEHHUS 00pa30BaTEIbHON IPOrPaMMBlI;

Meroauueckue Marepuansl, OIPEICIAIOIINAE IMPOLUEAYpPbl OLICHWBAaHUSA 3HAaHUM, YMEHUH,
HAaBBIKOB U OIIBITA JEATEIbHOCTH.

7. IlepedyeHb OCHOBHOH M JONOJIHHUTEJbLHOW Yy4eOHOU JIMTEpaTypbl, HEOOXOAMMON st
OCBOEHUS TUCHMILIMHBI (MOAYJIsA).

OcHoBHas JuTEpaTypa

Cunnsie, H. U. Teopust mnanupoBaHusi SKCIIEPUMEHTa M aHAIN3 CTAaTUCTUYECKUX JAHHBIX :
y4eOHUK W TpakTukym s By3oB / H. WU. CunmnseB. — 2-¢ usn., mepepab. m gom. — Mocksa :
WznarensctBo Opaiit, 2019. — 495 c. — (Bricmee oopazoanue). — ISBN 978-5-534-05070-7. —
Tekct : snexrponnsiii / DBC HOpaiit [caiiT]. — URL: https://biblio-online.ru/bcode/446877 (nara
obpamenus: 10.04.2019).

JlonoIHUTEeIbHAS JTUTEpPaTypa

bepukamBunu, B. III. Cratuctuyeckas oOpaboTka JaHHBIX, TUIAHUPOBAHUE SKCIIEPUMEHTA U
CIIy9aifHbIe TIPOIECCHI : ydeOHoe mocodue i O6akanaBpuara U Maructpatypsl / B. 1. bepukamBuiy,
C. Il. OcbkuH. — 2-e u3n., ucnp. u aon. — Mocksa : WU3narensctBo FOpaiit, 2019. — 164 c. —
(bakanaBp u maructp. Axkagemuueckuii kypc). — ISBN 978-5-534-09216-5. — Tekcrt : 31eKTpOHHBIN
// OBC KOpaiit [caiiT]. — URL: https://biblio-online.ru/bcode/427449 (nata obpamenus: 10.04.2019).

8. IlepeueHb pecypcoB HH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHOWH ceTn «UHTepHETY,
HEeO0XO0AUMBIX /1JIs1 OCBOEHMS UCHUIIIMHBI (MOTYJIA).

1. TocymapcTBeHHass myOiM4yHAs Hay4YHO-TEXHHUYeckas OubOnmoreka. — Pexum nocryma:
http://www.gpntb.ru (nata oopamienust 10.04.2019 r. — oTKpbITBIN AOCTYII).
2. Enmnoe okHO Jnoctyma K oOpa3zoBaTenbHBIM —pecypcaM. — Pexum gocryma:

http://window.edu.ru (marta obpamenust 10.04.2019 r. — OTKpBITHII 1OCTYII).

3. OBC «IPRbooks» http://www.iprbookshop.ru/ (http://library.orelsau.ru/els-remote-access-by-
subscription.php ) (nata o6pamenus 10.04.2019 r. — HeorpaHUUEHHBIH JOCTYII).

4.  HauumonaneHbli  mudpoBoit  pecypc  «PykoHT»  https://rucont.ru/chapter/rucont
(http://library.orelsau.ru/els-remote-access-by-subscription.php) (mara o6pamenus 10.04.2019 r. —
HEOr'paHUYEHHBIN 10CTYI).

5. Hayunast snexkrponnast 6ubnuoreka eLIBRARY.RU — Pexxum noctyna : https://elibrary.ru —
(mata obpamenus 10.04.2019 r. — OTKpHITHII HOCTY™M).

6. Omnextponnsii katamor (AUBC «MAPK-SQL»): http://library.orelsau.ru/marcweb/
(http:/library.orelsau.ru/els-remote-access-by-subscription.php (nata o6pamenus 10.04.2019 r. —
HEOTrpaHUYEHHBIN JOCTYII).

7. Hayunas osnektponHas Oubnuoreka «KMBEPJIEHMHKA» — Pexum nocryna
https://cyberleninka.ru — (mara o6pamenus 10.04.2019 r. — OTKpBITHII AOCTYII).

9. MeToanyeckue yKazaHus JJIsA 00y4AOUIMXCS 10 OCBOEHUIO TUCHHUIIHHBI (MOIYJIs1)

[lpuctynas K M3y4YEHMIO JUCHUIUIMHBL, OOYyYarolMMCS HEOOXOJMMO BHHMATEIBHO
03HAKOMUTHCS C TEMATHUECKUM IIJIAHOM 3aHITHH, CITUCKOM PEKOMEH/IOBAaHHON HaydHOH JINTEPATYPHI.

[IpenoaBanye AUCHUIUIMHBI TPETyCMaTPUBACT:

® JIEKLIUU

® TIPAaKTUYECKUE 3aHATHS

® CaMOCTOSITENbHYIO padoTy,

® KOHCYJBTAIMU TIPENoaBaTers.

Jlekuu Mo TUCHMILIMHE YMUTAIOTCS KaKk B TPAJAMIIMOHHON (opme, Tak M C UCHOJIb30BAHHUEM
aKTUBHBIX (hopM 00yUeHUS.

['maBHOM 3a7aueil KaX /101 JIEKLIUHU ABJSIETCS PACKPHITHE CYLTHOCTH TEMbI U aHAJIU3 €€ TJIaBHBIX
noJiokeHnid. PekoMeHIyeTcsi Ha TepBOM JIEKIIMH TOBECTH 0 BHUMAaHUS OOYUYAIOMIUXCSI CTPYKTYPY
Kypca M ero pasJiesibl, a TakkKe PEKOMEHJyeMYylo JUTeparypy. B nanbHeiineM yka3blBaTh Hayallo

15


https://biblio-online.ru/bcode/446877
https://biblio-online.ru/bcode/427449
http://www.gpntb.ru/
http://window.edu.ru/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://library.orelsau.ru/els-remote-access-by-subscription.php
http://library.orelsau.ru/els-remote-access-by-subscription.php
https://rucont.ru/chapter/rucont
http://library.orelsau.ru/els-remote-access-by-subscription.php
https://elibrary.ru/defaultx.asp
http://library.orelsau.ru/marcweb/
http://library.orelsau.ru/els-remote-access-by-subscription.php%20дата%20обращения%2010.04.2019

KaX/I0T0 pasjiesia, CyTh U €ro 3aJaud, a, 3aKOHYMB H3JI0KEHHE, MOJBOAUTH UTOI 10 ITOMY pasjeiy,
9TOOBI CBS3ATH €T0 CO CIAEAYIOUTUM.

Conepkanue JEKIHMA ompenensercs pabodeit mporpamMmoin kypca. Kakmas nexkmusi T0oDKHA
OXBaTHIBaTh OIPENEICHHYI0 TeMY Kypca M TPEACTaBIATH COOOH JIOTHUYECKH BIIOJIHE 3aKOHYEHHYIO
pabory.

JUis  MakCHMMajbHOTO YCBOCHHUS JUCHUIUIMHBI PEKOMEHIYETCS H3JIOKEHHE JIEKIIMOHHOTO
MaTepuaga C JJeMEHTaMM OoO0CyxJeHHs. JIeKUHMOHHBIM Marepuan MOXKET COIPOBOXKAATHCS
KOHKPETHBIMU TIPUMEPAMH.

[lensiMu npoBeneHUsI TPAKTUUECKUX 3aHATHH ABISIOTCA:

e YCTAHOBJICHUE CBA3EH TEOPUU C NMPAKTUKON B (hOpME IKCIEPUMEHTAIBHOTO MOATBEPIKICHHS
IIOJIOKEHUN TEOPHUH;

e Ppa3BUTHUE JIOTUYECKOTO MBIIIUICHUS;

e yYMEHHE BbIOMPATH ONTUMAIBHBINA METOJI PELICHUS;

e TNpuOOpEeTEeHNE HAaBBIKOB aHAJIM3a MOJIyYE€HHbBIX PE3YJIbTAaTOB;

e KOHTPOJb CAMOCTOSATEIBHON pabOTHI 00YYaIOUIMXCS 110 OCBOCHUIO Kypca.

Kaxnoe npakrtudyeckoe 3aHsTHE LEIECOOOpa3HO HAuYMHATh C IMOBTOPEHUS TEOPETUYECKOrO
Marepuaia (yCTHBIM Ompoc).

Ha npakThueckux 3aHATHSX MOTYT NPOBOAMTHCS MPEAYCMOTPEHHbIE pabodel Hporpammoil
JIETIOBBIE UTPBI, KOHTPOJIbHBIE PaOOTHI, BHIOJIHEHHE KEWC-33/aHuil U MPAKTUKYIOIIUX YIPaKHEHHH,
TECTUPOBAHUE U JIP.

CamocrosiTenpHas paboTa 00y4aronXxcs IpeaycMaTpHBAET:

o CamocTosATeNbHOE N3YUYE€HUE TEOPETUUECKOr0 MaTepHala.

Teopernuecknii MaTepuall 1Mo TeM TeMaM, KOTOPbIE BEIHECEHBI HA CAMOCTOSTEIFHOE H3Y4CHHE,
o0yyaroluiicst mpopabaThIBaeT B COOTBETCTBUHU C BOIIPOCAMH Il HOJATOTOBKU K 9K3aMEHY WM 3a4eTy.
[Tpr BO3HMKHOBEHHMH 3aTPYJHEHUN B XOJI€ CAMOCTOSTEIBHOTO M3YyYCHUS TE€M, OOyYarOIIUHACS MOXKET
00paTUThCS 32 KOHCYJIbTAllMEeH K IIPenojaBaTesio.

e [loaroroBka K MPakTUYECKUM 3aHSATHSM.

B Xxome mNOArOTOBKM K MPaKTHYECKUM 3aHATHAM OOYYaAIOMIMMCS ClEeQyeT BHHMATEIBHO
O3HAKOMUTBCS C IJIAHOM, BOIIPOCAMH, BBIHECEHHBIMH Ha OOCY)XIEHHME, U3yYUTh COOTBETCTBYIOLIMM
JEKIMOHHBIA MaTepuall, IMpeiaraeMyr0 y4eOHO-METONMYECKYI0 M Hay4HYIO JuTeparypy. Hemw3s
OrpaHUYMBATHCS TOJBKO UMEIOILEICs yueOHOM nurepaTypoit (yueOHUKaMU U y4eOHBIMU TTOCOOMSIMH).
OOpamenne Kk MOHOTpaUsIM, CTaThsIM M3 CIEIHATIBHBIX KYPHAIOB, XPECTOMAaTHIHBIM BBIIEPIKKaM, a
TaKXke K MarepuanaM CpeJiCTB MacCOBOM MH(OpPMAalMU IMO3BOJIUT B 3HAYUTENBHOM Mepe yriyOuTh
po0JeMy, 4TO pa3HOOOPA3UT MPOIIECC €€ 00CYKICHHS.

C npyroil cTOpOHBI, OOyyarOIIMMCS CJeIyeT IOMHMTb, YTO OHM JOJDKHBI HE IIPOCTO
BOCIIPOM3BOAHNTH CYMMY TOJYYECHHBIX 3HAHWHU IO 3alaHHOM TeMe, HO W TBOPUYECKH IMEPEOCMBICIUTh
CYIIECTBYIOIIEE B COBPEMEHHOH Hayke MOJXOAbl K MOHMMAHHUIO T€X WIM UHBIX NMpoOIieM, SBICHUMH,
COOBITUH MTPOJEMOHCTPUPOBATH U YOEIUTENBbHO apIryMEHTUPOBATh COOCTBEHHYIO MO3UIIHIO.

B nenoMm ke aKkTUBHOE 3aMHTEPECOBAHHOE ydacTHe OOydyaroIIMXCs B CEMHMHApCKOM paboTe
crocobcTByeT 6osee riy0OKOMY M3YyUEHUIO JHCLUUIUIMHBI, TOBBIIIEHUIO YPOBHS KYJIBTYPhI OyayIIUX
CMELUANINUCTOB ¥ (HOPMUPOBAHMIO OCHOB MpPO(GECCHOHATBLHOIO MbIIIeHHs. B Xxoxe 3aHATHM
OTpadaThIBAIOTCS YMEHHS MPHUMEHSATh TIOJyYEHHBIE TEOPETHUECKHWE 3HAHHWS B  Pa3IMYHBIX
HKOHOMHYECKUX CUTYaIHSX.

e BrInoiHeHnue JoOMallHUX 3aJaHUN.

JUis  3akpemyieHHss TEOpeTUYEeCKOro Marepuana U TOJY4YEeHHUs TMPAKTHUYECKUX HABBIKOB
oOyyaroluecs: BBIIOJHAIOT JOMAlIHUE 3aJaHus. BbIMONHEHHE [MOMAlIHUX 3aJaHUi  TPU3BAHO
0o0paTUTh BHUMaHHE OOYyYaroIIUXCsS Ha HauOoJee CIOXKHBIC, KIFOYEBBIE M TUCKYCCHOHHBIE ACIEKTHI
M3y4yaeMO# TeMbl, TOMOYb CUCTEMAaTU3HPOBATh U Jy4YIlle YCBOUTh MPOHIEHHBIN MaTepual.

KoHTposb camocTosTensHON pabOThl 00YYarOUIUXCsl IO BBIMOJTHEHUIO JIOMAITHUX 3aJIaHUN
OCYILECTBIISIETCS MPEIOoIaBaTeNIeM ¢ MOMOIIBI0 BEIOOPOYHON M (PPOHTAIBHON MPOBEPOK MHCbMEHHBIX
Y YCTHBIX WHAWBHUIYAIbHBIX 33aHUH Ha IPAKTUICCKUX 3aHITHSX.

[TakeT 3amaHuil 1151 caMOCTOSITEIBHOM pabOThl PEKOMEHIyeTCsl BbIJaBaTh B Hayalle CEMecCTpa,
OTIPEJIENIUB TIPEJEIbHBIE CPOKM WX BBITIOJHEHUS W ClIavd. Pe3ynpTaTbl CaMOCTOSITENBHOW paOOTHI
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KOHTPOJIUPYIOTCSl TIPEToJaBarejieM M YYUTBIBAIOTCS TMPH aTTecTaluu oOydwaromerocs (mpu cruaye
3a4era, HK3aMeHa).

3amaHus JUIsl CAaMOCTOSTEIIBHOW pabOThl COCTABISIOTCS, KaK MpaBUjIO, MO TeMaM M BOIIPOCaM,
10 KOTOPBIM HE MPEAYCMOTPEHBI AYAUTOPHBIE 3aHATHS, THO0 TpeOyeTcs TOMOIHUTEILHO TPopadoTaTh
U TMpOoaHAIM3UPOBATh pacCMaTpPUBAEMBIN IIpenoaaBaTelieM MaTepual B 00beMe 3allJlaHUPOBAHHBIX
YacoB.

KoHcynpTamuu mpenonmaBaresniss Il OOYYalONIUXCS TPOBOASTCS B COOTBETCTBUU €
yTBEpXKACHHBIM Ha Kadenpe rpaduxom. KoHCynbTammu MOTyT OBITh HHAWBHIYATbHBIMH WM
IPYIIOBBIMH, TPOBOJAUTHCS B  COOTBETCTBYIOIIMX  ayJUTOPHUSIX WIH B  HHGOPMAIMOHHO-
o0Opa3oBaTenbHOMN cpejie By3a.

Tekylmnii KOHTPOJIb 3HAHUK MO0 OCHOBHBIM TEPMHUHAM M MOHATUSAM H3Y4aeMOM JIUCLMUIIIMHBI
OCYIIECTBJISIETCS HAa Y4eOHBIX 3aHATHUSX B BHJIE YCTHOTO OINpoca M TecThupoBaHus. [Ipu moaroToBke k
KOHTaKTHOU paboTe, 00yJaromuMces He0OX0IUMO MTOBTOPUTH H3yUEHHBIA MaTepral.

OOyuaromuiicss mojaydaeT JOMYCK K clade 3adyeTa MPU YCIEIIHOM BBIMOJHEHHH BEX BHIOB
y4eOHBIX 3aHSATHUH.

10. IlepeuyeHb WHGOPMANMOHHBIX TEXHOJOIMii, MCHOJIB3yeMbIX NPH OCYIIEeCTBJEHHH
o0pa3oBaTe/IbHOIO Mpouecca M0 AUCHUILIMHE (MOAYJI0), BKJIKYas IepeYeHb NPOrpPaMMHOIO
o0ecrnieyeHusi 1 HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

Oo6pazoBarenbublii  mopran Oprnockoro ['AY Ha margopme elearning Server 4G,
pa3pabotunk —Hupermethod. IIporpammuoe oGecmneuenue: Microsoft Windows; Microsoft Office;
Autocad; Kaspersky Endpoint Security myis 6usHeca.

CoBpemenHbIe TpoeccHoHaIbHBIC 0a3bl TaHHBIX U HH(POPMAITMOHHBIE CIIPABOYHBIE CHCTEMBI:

1. DnextpoHHO-OuOMMoTeyHas cucrema W3nmarenncrBa Jlans — https://e.lanbook.com/ (mata
obpamienus 10.04.2019 r. — HeorpaHHMYESHHBII JOCTYI).

2. DnexTpoHHas 6ubnuoreynas cucrema «HOpait» — https://biblio-online.ru (mara obparienus
10.04.2019 r. — HeorpaHUUYEHHBIH JOCTYII).

3. IIpodeccuonanpHbie CIPaBOYHBIE CHUCTEMBI
http://www.cntd.ru/?yclid=59051941098828235182  (mata
HEOTPaHUYEHHBIN JOCTYII).

4. OBC «IPRbooksy» http://www.iprbookshop.ru/ (http://library.orelsau.ru/els-remote-access-
by-subscription.php (nata obpamenus 10.04.2019 r. — HeorpaHU4YeHHBIN 1OCTYII).

«Texakcnepr». — Pexum nocryna:
obpamenus  10.04.2019 1. -

11. Onucanue MaTepHAIbHO-TEXHHYECKOIl 0a3bl, HEOOXOAMMON Il OCYyIIeCTBJIEHHS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUIIHHE
Tabnuna 7 — CrenuanbHble TOMEIIEHHUs, YKOMIUIEKTOBAaHHBIE CIIEIIMATU3UPOBAHHON MEOENbIo
U TEXHUYECKMMHU CPEJCTBAMU OOY4YEHHs, CIYXKalIUMHU JUIsl Tpe/CTaBlieHus y4eOHOW WH)opMmaruu
0O0JIBIION ayAUTOPHH
HaumenoBanne crenuajlbHBIX
MoMeIleHuii ¥ moMeleHuH 115
CaMOCTOSITEJILHOM PaboThl
YyeOHas ayTUTOpHS
Ne 9, (y4eOHO-TIpOM3BOICTBEHHAS
0aza) - ayJUTOpUS binie:

OcHanleHHOCTDh ceUATbHBIX OMeIeHUi U TIOMelleHUi 1151
CaMOCTOSITeIbHOM padoThI

CrnenmanusupoBaHHass ~Me0enb; MyJIbTUMEIUHHOE 000pyaOBaHME
CTallMOHAPHOI'O WJIM MEPEHOCHOI'0 THIIA; Y4eOHO-HATJISIIHBIE OCOOMS,
o0ecreynBaOINe TEMAaTUYECKUE WUIIOCTPAU B COOTBETCTBHU C

MPOBEACHUS 3aHSATHN
JICKIITMOHHOT'O TUIIA

pabouell mporpaMMoOl; KOMITBIOTEpPHAS TEXHHKA C TOIKIIIOYCHHEM K
cetn «MHTepHET» M 3JIEKTPOHHONH MH(POPMALOHHO-00pa30BaTENIbHON
cpeae By3a; nudposoil mpoekrop RowerLight, sxpan Ha TpeHore
DRAPER DIPLOMAT, makat Ha OaHHEpHOM TKaHU

YyeOHast ayIUTOPHS

Ne 7 (y4ueOHO-TIpOM3BOJACTBEHHAS
0aza) —  ayauropus  JUIA
MPOBEACHUS 3aHSATHHN
NPaKTUYECKOTO M CEMHHApPCKOTO
THNA, JUIi  TPYINIOBBIX U
WHJIMBUJTYaIIbHBIX KOHCYJIbTAIIUH

Crenmanu3upoBanHas MeOenb; MyJIbTHMEIUiiHOE 00Opya0oBaHHE
CTallMOHAPHOI'O WJIM MEPEHOCHOI0 THIIA; Y4eOHO-HATJISIAHBIE TOCOOMS,
o0ecreynBaoIie TEMAaTUYECKUEe WUIIOCTPAlU B COOTBETCTBUU C
pabouell mporpaMMoOll; KOMITBIOTEpPHAS TEXHHKA C TOIKIIOYCHHEM K
cetn «MHTEpHET» M 3JIEKTPOHHONH MH(POPMALOHHO-00pa30BaTEIbHON
cpene By3a; nudpoBoil mpoektop RowerLight, skpan Ha TpeHore
DRAPER DIPLOMAT, makat Ha 6aHHEpHOW TKaHU
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paboTHI

AyaAUTOpU OJid CaMOCTOSTCIbHOM

VYuebHas ayAuTOpHS Crienmanu3upoBaHHas (yueOnas) Mmebenb, MYJIBTUMEAUHHOE
No 2-306 (yueOHBIIT Kopmyc 2) | oOOpydoBaHHME, WHTEPAKTHBHAs JIOCKa, pabodne KOMIBIOTEPHBIC
(KOMITBEIOTEPHBIH KJ1acc) — | craHIUH.

12. Kpurepun oneHKH 3HAHUH 00y4Yal0IMXCSI

[To pesynpTataM ayAUTOPHOH M CaMOCTOSTENIBHOW pPadOThI, OTYETOB IO TEMaM MOJIYJIs
oOyyaromuiicss HaOMpaeT omnpeAenéHHOe KoiauuecTBO OamoB. PacmpeneneHue OaioB B cemecTpe

IIPUBEACHO B CXEME 1 «PacnpeneneHI/Ie 0aJI0B B CEMECTPEN.
KpnTepnn HAYMCJIEHUS OCHOBHBIX 0AJLJIOB IO pe3yjabTaTaM TEKYLIEro KOHTPOJIA 3HAHUH
KpI/ITepI/II/I OLICHKH OTYCTA 11O MOAYJIIO

Ko.1-Bo 0a/1510B, HEO0X0AMMBIX

Moayab KoJj-Bo 6aj110B
JJIS1 CHAYH MOAYJIS
1 0...40 8...40
Bcero 0...40 25...40

KpnTeplm HAYUCJICHUA JONMOJHUTEIbHbIX 0a/10B

Kputeprn OIEHKM NHCBMEHHOH CaMOCTOSTENBHONH pPabOThl 0O0ydarommxcsi 000O0IIAroIIeTo

TBOPYCCKOI'O XapaKTecpa

Kpurepuit

Koim-Bo 6amios

[loHnmanue coaep)kaHusi cCaMOCTOSATENILHON paboThl, Yepe3 YeTKYI0 (hOpMYIHPOBKY

1ejei u ee 3a1a4

Hanu4ue nnana BBIMOTHEHUS] CAMOCTOSTENILHON paboThI

Hanmuue TeopeTnyecknx 3HAHWHA MTPH BEITIOJTHEHUH CAMOCTOSATENBHON paboTHI

Hanwune npakTndecknx yMEHUH MPH BBHITTOITHEHUH CAMOCTOSITETFHON PabOTHI

Hannume u GpopmynnpoBka BEIBOIOB

I'pamMMaTHKa ¥ CTUJIMCTHKA MTUCBMEHHOTO OTYETa IO CAMOCTOSITENBHON paboTe

OdopmieHne oTyeTa

e e R
R bo|n|n|to]| to

Bcero

0...20

AKTHBHOE y4dacTu€ B 3aHSTHUSX, NIPOBOJUMBIX B MHTEpPAKTUBHOW (opme, oueHuBaercs 0...5
6aoB.

KpuTtepuu HauncaeHUsi MOOIPUTETbHBIX 0217108

[To pe3ynbraTaM Hay4YHO-MCCIEIOBATEIbCKOM M  TBOpPUECKOW paboThl  oOydaromuiics
MaKCUMAaJIbHO MOXET Habpath 15 6aioB, KOTOpbIE HAYHUCIISIOTCS CIETYIOIUM 00pa3oM:
y4yacTue B oaumMIuazae — 3 Oana;
yJacTue B KOHKypce — 3 6aina;

BBICTYIIJICHHE Ha KOH(EPEHIMH, KPYTJIOM CTOJIE U T.II. — 3 Gasuia;
—myOnuKanus cTaTeu — 3 Oanna;
— BBINIOJIHEHUE UHMBUYaJIbHBIX TBOPUYECKHUX 3aJaHUM — 3 Gaa.

[Tocne mpoBenmeHHWs] KOHTPOJBHBIX  MEPONPHATHH MO  JAUCHUIUIMHAPHOMY  MOIYJIIO,
IIPEero/iaBaTeNIeM BBICTABIIAETCS PEHTHHIOBas OLEHKA, MPECTaBIIsoNIas COO0H CyMMy PEHTHHIOBBIX
0aJIJIOB, TOJYYEHHBIX O0YUYaIOIIMMCS Ha TEKYIIIEM KOHTPOJIE.

Jnis momyyeHus 3adeta 0e3 c1auM MPOMEXYTOYHOM aTTecTaluy, oOyJaromeMycs HeoOX0JMMO
HabpaTh He MeHee 55 6aioB.

Tabnuna nepecyera B TPATUITHOHHBIC OICHKH
PetiTuarosas oreHka 0..54 55-100
Axanemuudeckas OleHKa HE 3aYTEHO 3a4TEHO
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Cxema 1 PACIIPEJAEJIEHUE BAJIJIOB B CEMECTPE

PesynbTupytowmii 6ann 3a paboTy B cemecTpe U Ha UTOrOBOM 3K3ameHe/3aueTe

<100 6annos

v v
Pabota B cemecTpe + Urtorosbiit <100 6annos
3auer

A\ 4

OcHOBHbBIE 0AJJIBI 110
Dpe3yibmamam mexKyu,e2o
Konmpoas 3nanui < 60 6a10B

- OTYET MO MOAYJIIO;
- OTYET MO MPaKTHYECKOU paboTe

JlomoiHUTEIbHBIE 0AJLIIbI
no pesynomamam
camocmosamenbHou pabomol u
yuacmusi 8 akKmusHulX opmax
0OyueHus
<25 6a10B
- TIOMAIITHee PeIIeHUe 3a/1a4;
- 3amuTa pedepara;
- aKTHBHOE YYaCTHE B 3aHSATHSIX,
IPOBOMMBIX B aKTUBHOH (hopme

v

IHoompureabHbie 6aIbI
1o pe3yibmamam HayyHo-
uccne008amenbeKoll u
meopueckou pabomor < 15
0aJ1J10B

- OJINMITUA/IBL;

- KOHKYPCBI;

- BBICTYIUICHHE Ha

KOH(EPEeHIUIX, KPYTIBIX CTOJaX

U T.IL;

- MyOJUKalus cTaTei;

19



POHJ OHEHOYHBIX CPEJACTB
10 JMCHHUIINHE
MaremaTHyeckoe IVIaHNPOBAHUE IKCIIEPHMEHTA

Hamnpasnenue noarorosku 20.04.01 Texnocgepnasi 6e30nacHOCTH
Hanpasnennocts be3onacHocts B TexHocpepe

Kpanudukamnuss MarucTp

ITpunoxxenue 1
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1. IlepedyeHb KOMIETEHIHI C YKa3aHHEM 3TANOB UX (JOPMHUPOBAHUA B NpoLecce OCBOCHUS
o0pa3oBaTe/IbHOM NPOrPaMMBbl

Koo
Konmponupyemoie Haumenoeanue oyenounozo cpeocmea
KOHMPOUPyemo
i KoMhemenuun paszoenvt (memovt) Ypoenu T. - Fi7
U oucyunaumml 0CEOCHUS eKyuUil KOHmMpOoJib Ipomesrcymou
(unu ee wacmu) Hasn
u ee (pe3ynivmamot no | KomnemeHyuu
pazoenam) ammecmayus
dopmynuposxa
OK-9 -1 OcHosubie | [loporoseiii | KommuiekT BompocoB
CIIOCOOHOCTBIO MOHSATHUSA u JUIsl yCTHOT'O OIpoca
CaMOCTOATENIbHO | IPUHIIUIIBI CTYJICHTOB.
IJIAHUPOBAT, MJIaHUPOBAHUS 3aganus s
MPOBOJUTH, 2  KoppensaunoHHsli MPAKTUYECKOTO
N CobecenoBanu
oOpabaTeiBaTh W | U PErPeCCUOHHBIN 3aHSATHSL.
e
OLICHUBATh aHau3 Bonpocs! qis ’
KOHTPOJIbHASA
SKCIEPUMEHT Bri6op 3 CaMOCTOSITEJIbHOTO
pabota, Tect
ONTUMAJIBHOTO M3Yy4YECHUSI.
TUIaHA. Kpurepun | [oBeimennsiii | TecT, TUIIOBOM pacueT
ONTUMAJIbHOIO MJIaHa Bricokwuii Kommnekr 3amanuii
JUISL BBITIOJTHEHUS
pacueTHOON paboThI
OIIK-1 - |4 Ilnaner mnoucka | [loporoseiii | Kommiekr BonpocoB | CobecenoBanu
CIOCOOHOCTBIO 3KCTpeMyMa JUIsl yCTHOTO OIIpoca e,
CTPYKTYpUpPOBAT | (DYHKIIMH OTKJIUKA CTYJICHTOB. KOJUUIOKBUYM,
b 3HaHus, | 5 Mertonn! | [oBeimennsiii | Ilepedyens BOmpocoB k TECT
TOTOBHOCTBIO K | ONTUMHU3AIMHU CEMUHapy.
pELIeHUIO MHOTO(aKTOPHBIX 3amanus s
CJIOXKHBIX U | 0OOBEKTOB MIPAKTUIECKOTO
pOOJIEMHBIX 3aHATHUS.
BOIIPOCOB Bomnpocs! 1
CaMOCTOSITEJIBHOTO
M3Yy4YEHUSI.
Bricokuii KomrmiekT 3agannii

JUIS1 BBITIOJTHEHUS
pacyeTHOOM pabOTHI
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OIIK-5 -
CIIOCOOHOCTBIO
MO/JICITHPOBATh,
yIpOILIATS,
aJIeKBaTHO
MIPEICTABIIATD,
CpaBHUBATH,
HCITOJIB30BaTh
M3BECTHLIE
pelIcHHsI B
HOBOM
MIPUIIOKCHUH,
KaueCTBEHHO
OILIEHHBATh
KOJIMYECTBEHHEIE
pe3yabTaThl, UX
MaTeMaTUYeCKH
dbopmynHupoBaTh

6Brinenenne
CYIIIECTBEHHBIX
(bakTopoB

7 MeTtobl
MOCTPOEHUS MOJIEIICH
00BEKTOB B
ycIoBHX aperda ux
XapaKTEPUCTHK

[Toporosbiii

Kommnekt BonmpocoB
JUIsL YCTHOI'O OIlpoca
CTYJICHTOB.

Ilepedyens BOIPOCOB K

PAKTHYCCKUM
paboram.

CobecenoBanu
c,
KOHTPOJIbHAS
pabota, Tect

TloBbr1IeHHBIH

Samanus s
MPaKTUYECKOTO
3aHATHA.

Bricokuii

Bonpocer giist
CaMOCTOSTEIILHOI'O
W3y4YCHMUS.
Bormpocs! 1o remam
paszaena

2.0nucanue nokazamenei u Kpumepuee OUeHUBAHUA YPOBHA, npuoﬁpemelmbtx Komnememmﬁ Ha

PAa3MUYHBIX IMAnax ux yopmuposanus

Koo Kpumepuu ¢ coomeemcmeuu c yposnem 0c60eHus Texnonocuu
Konmponupye olon dopmuposanu
Mmou nopozoewl ROBbIUIEHHbLIL 6bICOKUI a

KOMnemeHyuu (6azoewtii) (xopouto) (omauuno)

(yooenemeopumen | 70-84 d6annos 85-100 6annoe

bHO)
55-69 o6annos

OK-9 - | 3naem. 3naem 3naem Jlexuuu u
CIIOCOOHOCTBIO | - OCHOBHBIE | - OCHOBHBIE | - METO/IbI pacueTa | MPaKTHIYECKUE
CaMOCTOATENb | TOHATHUS U | MIOHATHUS napameTpoB 3aHATHUS c
HO TIPUHITATIBI MaTeMaTUYeCcKO | MaTeMaTUYeCKOW | UCTOJIb30BaHU
IUTAHUPOBATh, | TUIAHUPOBAHUS W CTaTHCTHUKH, | MOJEIM OOBEKTa | €M AaKTHUBHBIX
MIPOBOJIUTD, JKCIIEPUMEHTOB; - | OCHOBBI HCCIe0BaHUH, "
o0pabaTeIBaTh | KPUTEPUH BBIOOPOYHOTO OILICHKY WX | UIHTEPAKTUBHBI
U OIICHUBAThH | ONTUMAILHOCTH; - | aHAJIN3A, 3HQUMMOCTH,  a | X MpuEMOB
SKCIEPUMEHT | PA3HOBUJIHOCTU U | OCHOBBI TaKXe o0OyueHusl.

npaBuiia KOPPEJSIIMOHHO | aJeKBaTHOCTH CamocrosiTens

MOCTPOEHUS ro U | IOTy4YEeHHOU Has pabora.

TIJIAHOB PErpecCHOHHOTO | MOJIENH;

AKCIIEPUMEHTA; - aHaim3a -

Ymeem Ymeem Ymeem

- WCIIOIh30BATh | -pPEaTM30BbIBATh | -OCYIIECTBIIATH

OCHOBHBIE METOJIbl | MATEMATHUUYECKH | CTaTUCTUYECKYIO

o0paboTku ujle METOJIbI | 00pabOTKY

aHalM3a JaHHBIX C | [JIAHUPOBAHUSL | PE3YJIbTATOB

TTOMOTIIHIO SKCIIEPUMEHTOB; | OMBITOB  (OIIEHKA
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ANEKTPOHHBIX BOCIIPOU3BOJMUMO
TabmuI,  anmapar CTH OTIBITOB,
BBIOOPOYHOTO 3HAYMUMOCTh
aHaJv3a, amnmapar KO3 PHUIIHEHTOB
KOPPEJSIIHOHHOTO perpeccuu,
aHaJn3a U OLICHKA
MIPOBOAUTD aJIeKBaTHOCTHU
PErpeECCUOHHBIN MaTeMaTU4ECKON
a”HaJIN3 MOJIEIIN );
Bnaoeem. Bnaoeem Bnaoeem — Jlexuun u
MIPUMCHECHUE MIPUMCHSITh - METOJIaMU IIPaKTUYECKUE
METOJIOB KOPPEJSIUOHHBI | ONTUMHU3ALUU 3aHATUA c
00paboTKu u|i U | DKCIIEPUMEHTA. HCIOJIb30BaHU
aHallM3a JaHHBIX C | PErPECCHOHHBIM €M aKTHUBHBIX
IIOMOUIBIO aHaJIN3 "
ANEKTPOHHBIX MaTeMaTHYeCKO WHTEPAKTUBHBI
TabIuII, C | 1 CTaTUCTHKU B X puéMOB
MTOMOIIBIO y4eOHBIX, o0OyueHusl.
CHELMATM3UPOBAHH | HAyYHO- CamocrosiTenb
BIX MAKETOB | UCCIIEJIOBATEIIhC Has pabora.
IIpOrpamM. KHUX 51 [Tocemaemoct
MIPOU3BOJICTBEH b 3aHATUH.
HBIX TEJISIX [loaroroBka K
OIIK-1 - | 3naem. 3Hnaem. 3naem. 1abopaTOpHBIM
CIIOCOOHOCTBIO | 3HaTb  OCHOBHBIE | METOJbl IOMCKA | OCHOBHbIE 3aHATHSIM U
cTpyKTypupop | TIOHATHA NPOBEPKH | ONTHMAIBHBIX HOHSTHS M 3a/1a4d | aKTUBHOCTb Ha
aTh  sHaHWA, TUIOTE3, OCHOBBI | YCIOBUU u | o0paboTKu n1abopaTOPHBIX
JTUCTIEPCUOHHOTO JKCTpeMyMa AKCTIICPUMEHTAJIbH | 3aHATHUIX.
TOTOBHOCTRIO K| apanm3a,  OCHOBBI | (yHKIIMH BIX JTaHHBIX;
PCHICHHIO IUIAHUPOBAHUS OTKJIMKA OCHOBHBIE
CJIOXKHBIX H | SKcTIepUMEHTa METOBI
MPOOJIEMHBIX MaTeMaTU4YECKON
BOIIPOCOB 00paboTKH
SKCHEPUMEHTAIIbH
BIX JAaHHBIX U
OLICHKHU
IIOIPEIIHOCTEM.
Ymeem Ymeem Ymeem
-IIPOBOJIUTH aQHAJIM3UPOBATH | -BBITIOJHATH
CTaTUCTUYECKYIO u OIICHUBAThH | aHATUTHYECKUN
MIPOBEPKY THUIOTE3, | MOITYYEHHbIE 0030p
HCII0JIb30BATh SKCIEPUMEHTANl | CIIEHUATBbHON
JUCTIEPCUOHHBIN bHBIC JTAaHHBIE. JTUTEPATYPHI B
aHallu3, TPOBOAMTH cdepe
TJIAHUPOBAHUS 0€301acHOCTH
9KCIIEPUMEHTA.
Bnaoeem. Bnaoeem. Bnaoeem.
MeTOJaMH HaBBIKaMU HaBBIKaMU
CTaTUCTHYECKOM IPaMOTHOM pa3pabotku
MpoBepKH TumoTe3 | NOCTAHOBKH OpTratH3aLHOHHO
B yeoBHEX K OKCIIEPUMEHTA B | YNIPaBICHYECKU
TEIJIOTEXHUKE, | PEIICHU,
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Hay4HO- MeToAaMHu aHanu3a
HCCJICIOBATEIIbCKU MaTeMaTn4dcCKoO BO3MOXHBIX
X TIeIIX ro aHajau3a, | MOoCIeACTBUM,
TEOPUH OIICHKH
BEpOSTHOCTEH U | 3 PeKTUBHOCTH
MaTeMaTUYeCKO | MPUHATHIX
W  CTaTUCTHUKH, | pEIICHUMN
OCHOBHBIMH
bu3nIecKUMH
3aKOHaMHU ISt
peuieHust 3axad
MaTeMaTU4ecKo
i 00paboTKu
SKCIEPUMEHTA
BbHBIX JIaHHBIX U
OIICHKU
MOrPENIHOCTEN
OIIK-5 - | 3naem. 3naem. 3naem. [Tocemaemoct
CIIOCOOHOCTRIO | METOMbI - OCYILECTBIIATH | ~-OCHOBHbIE b 3aHATHIH.
MOJETHpOBaTh, | MATEMATHIECKOTO | ONITHMH3AIUIO noHsTus u 3ana4un | [lonroroBka k
yTIpOIIATS, MOJEIUPOBAHUS JKCIEpPUMEHTa o0paboTku 1ab0paTOpPHBIM
MaTepuasioB u SKCIEPUMEHTAIIbH | 3aHITHSIM u
afIekBaTHO TEXHOJIOTHYECKUX bIX JIAHHBIX; aKTUBHOCTh Ha
HPCACTABIATD, | pomeccos, OCHOBHBIE 71a60paTOPHBIX
CpaBHHNBATD, IPUHIAIIBI BH60pa METOAbI 3aHATHAX
HCIIOIL30BaTh | U aHAJIUTHYECKUE marematuyeckoil | IloaroroBka
M3BECTHLIE BO3MOKHOCTH 00paboTku pedepara
peleHus p | MCIIOJIB30BAHMU JKcrnepuMeHTAIBH | TecTsl. Kelchl.
COBPEMEHHBIX bIX JJAHHBIX U
HOBOM
METOHK u OIICHKH
TIPUIOKCHUN, | \eTomoB B MOTPEITHOCTEN
KaueCTBEHHO IIPOBEICHHH
OIICHUBATH AHATUTUYECKUX
KOJIMYECTBECHH OKCIICPUMCHTOB H
BIE HUCTIBITAHU I
pe3yabTaThl, 00BexTOR .
OKpY’Karoleu
ux Cpelbl
MATCMATHHCCK | vy eem Ymeem Ymeem
H WCII0JIh30BaTh [TpumenaTs MOJICJIUPOBATH,
(GbopMyIIMpoBar | 1aHHBIC U | METOJBI yIpouiaTh,
b; XapaKTEPUCTUKU 9KCIIEPTHOTO aJICKBaTHO
SIBJICHUI U | aHanmu3a IpH | IPEACTABIISTH,
MPOIIECCOB JUTISL | PEIICHUH CpaBHUBATb,
MOCTPOEHUS MIPUKJIIATHBIX HCII0b30BaTh
MaTeMaTHYeCKUX WHHOBAIIMOHHBI | U3BECTHHIE
MofeNel, Jaenath | X U | pelIeHUs] B HOBOM
TEOPETHUECKUE HCCTIEOBATENIbC | DKCTICPUMEHTE
BBIBO/IBI, BECTH | KHX 3a/1a4
MaTeMaTUYeCKYIO
00paboTKy u
aHAIM3UPOBATH
MOJIy4aeMble
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pe3yNbTaThl

Bnaoeem. Bnaoeem. Bnaoeem.
METOIaMH HaBBIKAMH TEXHHUKOMH
MaTeMaTH4eCKOro | pacyera 1a60paToOpPHOTO
aHamM3a,  TCOPUM | \ienonpusruii, IKCIIEPUMEHTA
BEPOATHOCTEH | JUISt MIPOBEPKH
. HaIpaBJICHHBIX
MaTeMaTH4YECKOi TEOPETUICCKHUX
CTATUCTUKH Ha BBIBOJIOB "
0e30MacHOCTE B | \varemaTHuECKHX
TexHocdepe. MoJIeTIeH,
hopmamu u
METOIaMH
OCYIIIECTBIICHHS
KOPPEKTHOMN
UHTEPIIPETALNN
MOJTY9E€HHBIX
JIAHHBIX.

TunoBbie KOHTPOJIbHbIE 32/IaHUS UJIM NHbIE MATePHAaJIbl, He00X0AMMBbIE Il OLEeHKU 3HAHM,
YMEHHi, HABbIKOB M (MJIH) ONBITA 1eATEJIbHOCTH, XaPAKTEPHU3YIOIIMX 3TANbl (JOPMUPOBAHUS
KOMIIeTeHI[HIi B Npolecce 0CBOEHNsI OCHOBHOI NpodeccHoHAIbHOH 00pa3oBaTebHOM
NPOrpamMmbl
3. Tunoevie KOHMPOIbHBIE 300AHUA UTU UHbIE MAMEPUATIbL, HE0DX00UuMble 0151 OUEHKU 3HAHUIL,
YMeHUil, HA8bIKOG U (UU) ONBIMA OeAMEIbHOCIU, XAPAKMEPUSYIOULUX IMANBL POPMUPOBAHUA
KomnemeHyuil 8 npoyecce 0C60€HUsA 0CHOBHOI npoheccuonanbHoll 00pa3oeamenvHoll RPOZPAMMbL
OueHovHbIe CpeaCTBA /1Jis1 MPOBeAeHUs POMEKYTOUHOI aTTeCTALNU

B stoM paznesne MoryT ObITh NMPEACTaBICHBI 3a4€THO-IK3aMEHAIIMOHHBIE MaTepUalibl, COACPKaIne
KOMIUIEKT BOMPOCOB (3aJaHMi1) /Ui 3aUeTa M dK3aMEHAI[MOHHBIX OMJIETOB /7Sl DK3aMeHa, TIpeCTaBIeHa
MpUMepHasi TeMaThKa KypCOBBIX paboT (MMPOEKTOB), a Takke KpUTEpUU (POPMUPOBAHUS OIICHOK.

Pemennem kadenpsl M METOAMYECKOW KOMHCCHM IO HAIPAaBJICHUIO TOJATOTOBKHM B COCTaB
HK3aMEHAIIMOHHBIX OWIIETOB JJIS SK3aMEHa WIIM 3aJlaHui K 3a4eTy BMECTO BOIPOCOB, 3aJa4/3adaHHM,
MOTYT BKJIOUaThCsid TecThl W uHble KWM, npumeHeHuE KOTOPBIX IO3BOJUT OIEHUTHh YPOBHU
c(hOpPMHUPOBAHHOCTU KOMIIETCHIINH Y 00yJaronuuxcsi.

OIEHOYHBIE CPEJACTBA IJIAA TEKYHIETI'O KOHTPOJIA
Bonpocs! 1151 3a4eTa 1o JMCHHUIIMHE
. [ImanupoBaHue SKCIIEPUMEHTA - OCHOBHBIE TEPMHHBI U OIIPEICTICHUS.
. MeTop! IIaHUpOBaHMSI KCIIEPUMEHTA.
. Koppensiironnsiit ananus. Koadduument koppensuuu.
. Iucniepcuonnslil ananu3. Kpurepuit dumepa.
. [IpuMeHeHne KpuTepueB Coryacus sl IPOBEPKH CTATUCTHYECKUX THUITOTES.
. 3a/1a4y, peraeMple ¢ IOMOIIbIO UCIIEPCUOHHOTO aHAIM3a.
. OnepatuBHas xapakrepuctuka. [Iopsaok mocTpoeHus ornepaTuBHON XapaKTEPUCTHKHU.
. 3a71aua ONTUMHU3ALIUH SKCTIepuMeHTa. BbiOop 06001eHHOr0 TapaMeTpa ONTUMH3ALINH.
9. @yHKIMSA )KETATETbHOCTH.
10. BozneiictByromue ¢aktopsl. TpeGoBanus Kk ¢pakTopaM MpH IIAHUPOBAHUU HKCIIEPUMEHTA.
11. ®yHK1usg oTKIMKA. MOACIb «4EPHOTO SITUKAY.
12. Bo16op MmaTemMaTHueckoil Moienu QyHKIIMHA OTKITUKA.
13. Cnioco6s! moucka ontTumMyMa GyHKIKU OTKIKKA. [1]aroBbril mpuHum.
14. IlpunsTue pemeHuii nepe IIaHUPOBAHUEM SKCIIEPUMEHTA.
15. TonHbii (haKTOPHBIN 3KCIEPUMEHT.

O JIN N KW~
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18
19
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27
28
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30
31
32

16. OxcniepumenT Tuna 2k. MaTpuiia riaHupoBaHUs SKCIIEPUMEHTA.
17. CotlicTBa nosHOTo (haKTOPHOTO IKCIIEpUMeHTa Tuma 2k. MaremaTuueckasi MOZIEIb.
18. JIpoOHbIii (hakTOpHBIN IKCIIEPUMEHT.
19. Pannomu3zanus.
20. O6paboTKa pe3yabTaTOB dKCIIEpUMEHTA. METOIbI pErpecCCUOHHOTO aHAIH3a.
21. IlpoBepka a/IeKBaTHOCTH MOJIYYEHHON MAaTEMATUYECKON MOJEIH.
22. MeTo HaMMEHBIIINX KBAJIPATOB.
23. IIpoBepka 3HAYUMOCTH KO3((PHUIIEHTOB PErPECCUH.
24. TlpunHsTHE pelIeHM MOCIIe MOCTPOSHUS MOJIEIIH Mpoliecca.
25. Metoabl BOCXOKIEHUS 110 TOBEPXHOCTH OTKJIMKA.
26. JIsmxenue 1o rpaguenty GyHKIuN oTkinka. Kpyroe BocxoxaeHue.
27. Knaccudukanms S5KCriepruMeHTaIbHBIX TUIAHOB.,
Kputepun onenkn (B 0asax):

- 5 6aJI0B BBICTABIISETCA CTYJIEHTY, €CJIM OTBET COOTBETCTBYET TEME, BOIIPOC MOJIHOCTHIO PACKPHIT;
- 4 Gasa BBICTABISIETCS CTYJICHTY, €CJIM B OTBETaX UMEIOTCS HE3HAYUTEIbHBIC OINOKY;

- 30a11 BBICTABIIETCS CTYACHTY, €CJIU COACPKAHUE OTBETA HE COOTBETCTBYET 3aJJaHHOMY BOIIPOCY,
JarOTCA CChIJIKM Ha HE I[GflCTByIOHIHC HOPMATUBHO-IIPABOBLIC AKTBI, CTYACHT IIYTAa€TCAd B OTBETAX,

MOHATUSAX;
- 2 ©aIOB BBICTABIISIETCS CTYACHTY, €CITH OTBET OTCYTCTBYET
Bomnpocsl 11 caMOCTOATENbHOI0 U3yYeHU s

BaxxHOCTB SKCIEpUMEHTA B COBPEMEHHON HAYKE U TEXHUKE.
CI0’KHOCTB DKCIIEPUMEHTA.

OO61re 4epThl U MPOBEICHUU JIFOOBIX SIKCIIEPUMEHTOB

Tepmuns! u onpeaenenus. O003HaUEHMUS.

[TocTanoBKa Bompoca v €ro KOPpEKTUPOBKA B IIPOLIECCE UCCIEAOBAHUS.
AKTYaJIbHOCTb TEMBI.

. Ilpupoxaa sKcriepuMeHTaNbHBIX OIIHOOK W HEOPEeICHHOCTEM!.

Bue! ommook.

[Ipupona ciaydaiiHbIX OIMIMOOK U HEONPEIETEHHOCTEH.

. Ommnobka n HeonpeAeIeHHOCTh HKCIIEPUMEHTA B LIETIOM.

. OCHOBHBIE BOIIPOCHI, BOSHUKAIOIINE ITPH BBIOOPE U3MEPUTEIBHBIX PUOOPOB.
. YUeT BIMSHMS U3MEPUTEIBHON CUCTEMBI Ha PE3YJIBTAThl U3MEPEHUS.

. JInHaMu4eckue XxapakTepUCTUKU U3MEPUTEIIbHON CUCTEMBI.

. BpIGop MeToMKY Hccae10BaHus.

. [IpuMeHeHrne MUKpPOITPOIIECCOPOB

. Onpenenenne HHTEPBAIOB MEXAY IKCIIEPUMEHTAIbHBIMU JAHHBIMHU.

[Topsimok mpoBeneHUs: SKCIEPUMEHTA

PannomuzupoBaHHbIe OJIOKU: BHELIHHE IEPEMEHHBIE.

CrniocoOsl BesieHUs «pabovyero» 1 «JIMTepaTypHOro» KypHAaJIOB.
[Tpuemsbl ynopsii04eHUs JaHHBIX: TOACYET, TPYIIHPOBKA, TAOIUIIBI

Texunka IIOCTPOCHUA l"pa(bI/IKOBI KOOpJAWHATHBIC CCTKH, Macirad IIKaja, TOYKM U KPHBBIC,

HOMOT'PaMMBI.
[Ipo6nembl nonydeHus: MakcuMyMa HHGOpMaIuu.

Kak n30exarp norepb MHPOpMALMU. AHAIN3 JAHHBIX.

OO6paboTKa CTpaHHBIX PE3YJIbTATOB.

JInHEeNHbIN perpeCCUOHHBIN aHAIN3 METOA0M HAMMEHBIINX KBAAPATOB.
Knaccudukanus norpemHocteid u3MepeHus.

. HopmaiibHbIl 3aK0H paclpeesieHus.

MeTo/1bl UCKITFOUEHUS TPYOBIX TOTPEIIHOCTEH.

MeTo/1bl BBIYMCIEHUS CPEAHUX 3HAYECHUM.

JloBepuTeNbHBIE OLIEHKH ITPU PABHOTOYHBIX U3MEPEHUSIX.

CpaBHeHuE CpeHUX 3HAYECHHM.

CpaBHeHHUE THUCTIEPCHIA.
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33.
34.
35.
36.
37.
38.

[IpoBepka HOPMATIBHOCTH PACIPEIECIEHUS.

@opMyIUpOBKAa METO/1a HAUMEHBIINX KBAPATOB.

Br160p onTUManbHOM CTETIEHH MHOTOYJICHA.

Brraucnenue ko3¢ pumenta Koppessimm.

[IpsimMble perpeccun.

Henunelinasa xoppensauuys.

Kpurepun ouenku (B 0asiax):

- 5 ©aoB BBICTABISETCA CTYACHTY, €CIIU OTBET COOTBETCTBYET TEME, BOIIPOC MOTHOCTHIO PACKPBIT;

- 4 Gasna BBICTABISIETCS CTYJICHTY, €CJIM B OTBETaX UMEIOTCSl HE3HAYUTEIbHbIE OIINOKH;

- 30ai BBICTaBISETCS CTYACHTY, €CIM COJAEpXaHUE OTBETa HE COOTBETCTBYET 3aJlaHHOMY BOIMPOCY,
JAIOTCSl CCBUIKM HAa HE JEHCTBYIOIIME HOPMAaTHBHO-IIPABOBBIE aKTHI, CTYJEHT IIyTaeTcs B OTBETax,
MOHATHUSAX;

- 2 6aJJI0B BBICTABIISECTCA CTYJIEHTY, €CJIM OTBET OTCYTCTBYET

Bonpocs! 1J1s1 KOJUIOKBHYMOB, cO0ece10BaHUA 110 AUCHHILINHE

KoanokBuym Nel

1. BaXHOCTB SKCIIEPUMEHTOB B COBPEMEHHON HAayKE U TEXHUKE.

2. OnumTe o01IKe YepThl IPH MIPOBEACHUH JIFOOBIX IKCIIEPUMEHTOB.

3. Haiite ompeeneHne CIeAyoNMX TEPMUHOB: a) U3MEPUTEIIbHBIE TPUOOPEI; 0) obpaszer is
UCHBITAHUN;  B) UCHbITaTeNbHAs ammaparypa; TI) IUIaH SKCIIEPUMEHTa; [1) IepeMeHHas; ¢)
KOHTPOJIMPYEMBII 3KCIIEPUMEHT; 5K) U3MEPEHHE; 3) OLUMOKHU; W) JAHHBIE.

4. BaxxHOCTb NpaBUIBLHON NOCTAHOBKHU LIEJIM U 33]1a4 UCCIIEJOBaHUSL.

5. KoppekTupoBka 11esu 1 3a1a4 B IIPOLIECCE UCCIIEI0OBaHUS.

6. AKTyaJIbHOCTb TEMBI UCCIIEI0OBAHUS.

7. DKciepuMEHTaJIbHbIE OIIMOKH U HEOIIPEAEIEHHOCTH U UX IIPUPOJA.

&. Buasl ommbox.

9. Citydaiinple OIIMOKY ¥ HEOTIPEIEIICHHOCTH M UX MTPUPOIA.

10.01mmn0ku 1 HEONPEAEIEHHOCTH YKCIIEPUMEHTA B LIETIOM.
11.Be160p nmpubopHOTO 0OECIeueHus IKCIIEPUMEHTA.

12.BaustHue U3MEpUTENBHON CUCTEMBI Ha PE3YJIbTaThl IKCIIEPUMEHTA.

13./IlunamMuyeckue XapakTepUCTUKHU U3MEPUTEIbHON CUCTEMBI.
14.MeTouKu MCCIeI0OBAHUS U UX aJIeKBAaTHBII BBIOOD.

15.IIpuMeHeHrne MUKPOIIPOLIECCOPHOM TEXHUKH B DKCIIEPUMEHTE.

16.ITocnenoBaTeNnbHOCTh UCTIBITAHUN U IUIAH SKCIIEPUMEHTA.

17.0npenenenre HHTEPBAIOB MEXAY IKCIIEPUMEHTAIbHBIMU JaHHBIMH.

18.ITopsnok npoBeneHus IKCIEPUMEHTA.

19.@uxcarus nopsiaka padoThl U OTYYEHHBIX PE3YJIbTATOB.

20.00paboTKa pe3ynbTaTOB IKCIEPUMEHTA.

21.ITpuembl ynopsiJou€Hus JAHHBIX: MTOJICYET, IPYNIHUPOBKA, TAOIHUIIBI.

22.TexHHUKa MOCTPOEHUS TpaMKOB: KOOPJMHATHBIE CETKH, MaclTal IIKaJl, TOUYKH U KPHUBBIE,
HOMOT'PaMMBI.

23./I3Be4eHre MaKCUMaIbHON MH(OPMAIIMH U3 SKCIIEPUMEHTAIBHBIX TaHHBIX.

24 ITpo6yieMbl OTy4eHUsI MaKCUMyMa HHGOpMaIiu.

25.Kak u3bexatb norepb HH(GOpMAaIHH.

26.AHanu3 1aHHBIX U 00pabOTKa CTPAHHBIX PE3yIbTaTOB.

27.JIVHEWHBI PETPECCHUOHHBIM aHaJIW3 METOJOM HAuUMEHBIIMX KBaApaToB. [IpuHIMIIBI
a/IeKBaTHOT'O BHIOOpa (PYHKIMH alllIPOKCUMAIINH.

KoninoxkBuym Ne2

1. Knnaccugukanuys norpemHocTen.

2. Beruncnenue cpeHuX AJi1 MHTEPBAIBHOTO psifia JaHHBIX.

3. Pacnipenenenue ciryqailHpIX OTPENTHOCTEN N3MEPEHMUS.

4. IIpoBepka HOPMaJIbHOCTHU PACIIPEAEICHUS.
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5. MeTroa HUCKITIOYEHUS TPYOBIX TOTPEITHOCTEN TTPH U3BECTHOU

6. OrieHKa TOYHOCTH U3MEPEHU.

7 ®opMyIupoBKa METOJa HAUMEHBIIUX KBAJIPaTOB.

8. Ilo cemu 3HauenmsMm ¢yHxmuu y: y-3, y-2, y-1, y0, yl, y2, y3, u3MepeHHbIM Ui
PaBHOOTCTOAIIUX 3HAYEHHWM apryMeHTa, OLICHUTh I[apaMeTpbl MHOTOYJIeHa TpPETheH CTENneHH IIOo
METO]ly HAMMEHBUINX KBaJpaToB.

10. JloBeputenbHbIE OLIEHKH KOA(hPHITEHTa KOPPETAIUH.

11. JIuneitHast MHTEPIOSLMS SKCIIEPUMEHTAIbHBIX JTAHHBIX, IPEICTABICHHBIX MAaCCUBOM X =
013467101113 1415T,Y:=(37955279622)T cnpumenennem Mathcad.

12. IIpsimbie perpeccum.

KonnoxkBuym Ne3

1. KakoBbI OCHOBHBIE 3a/1a4l MaTEMaTUYECKON CTATUCTUKU?

2. Kak cBsizan 00beM BBIOOPKU C BO3MOKHOCTBIO TPYIITUPOBAHUS JAHHBIX ?

3. Kak HeoO0xoaumo yBeIHuuTh 00beM BBIOOPKH JJISl YBEJIUYEHHUS ONTHMAIbHOIO KOJUYECTBA
MHTEPBAJIOB B/IBOE, coriiacHo ¢popmyie «Crepapkecca

4. KakoBbI CBOMCTBA SMITUPUUYECKON (DYHKIIMH pacripeacsieHus ?

5. Kakumu cBoiicTBaMu 0071a/1al0T «XOPOIINE OLIEHKU)?

6. MOHO 71 331aTh 3HaYEHUE JIOBEPUTEIHHON BEPOATHOCTH PAaBHBIM EAMHUIIE?

7. Kak cBsi3aH napaMeTp A ¢ YMCIOBBIMU XapaKTEPUCTUKAMU I10KA3aTEIbHOIO pacnpeaeneHus?

8. Kak MOXHO KIaccuPHUIIMPOBATH MPOCTHIE CTATUCTUYECKUE TUIIOTE3bI?

9. IlpowmmtocTpupyiTe (OmuiuTe) o0JacTh TNPUHATUS U OTKJIOHEHMS] THUIIOTE3bl IpHU
JIBYCTOPOHHEM KPUTEPHH.

10. JlaiiTe onpenenenue omuOKHU NEPBOro pojia Mpu NPOBEPKE TUIIOTE3BI.

11. JlaiiTe onpenenenue omuOKU BTOPOTO pojia MPH MPOBEPKE TUIOTE3bI.

12. HyxHO 5nu 3agaBaTh ypOBEHb 3HAYMMOCTU IPU IPOBEPKE HYJIEBOH (OCHOBHOW) U
KOHKYpUpYIOIIEeH (albTepHATUBHOMN ) THIIOTE3bI?

13. Kak m3meHuTCs OmmOKa BTOPOTO POAa NMpPU YMEHBIICHUH/YBEINYCHUN OUIMOKU TEPBOTO
pona?

14. Kak u3meHuTCSt 00JIaCTh PUHSTUS U OTKIOHEHHS THIIOTE3BI IPU YBEITMYECHUH/ YMEHBIICHUN
YPOBHS 3HAYMMOCTH?

15. Kak wusMmeHsTCS O0NAacTH NPHUHATHS M OTKIOHEHHUS THIOTE3bl MPU OJHOCTOPOHHEM
KPUTEPUH, TIO CPABHEHMIO C IBYCTOPOHHUM KPUTEPUEM, IIPH OJHOM U TOM XK€ YPOBHE 3HAYMMOCTH?

16. C kako#l 1enpl0 B JJUHEWHOM PErpeCCUOHHOM aHalM3€ MPUMEHSETCS METOJl HAMMEHBIITNX
KBaJpaToB?

17. Kak U3MEHUTCS JOBEPUTENIbHBIA UHTEPBAN JAJIs1 BBIOOPOYHOTO 3HAYEHHS Y~ NP PA3TUUHBIX
3HAUEHUAX apryMeHTa X?

18. Uto Takoe ko3 PuiMeHT AeTepMUuHaLu?

19. OnumuTe npoueaypy NPOBEPKU TUIOTE3 OTHOCUTENBHO Ko3(hduimeHTa IuHEHHOM
perpeccun. Kakoe pacnpenenenue uMeeT UCHob3yeMasi Py ATOM CTaTUCTUKA?

20. Kak mnpoBepuTh 3HAUYUMOCTh (KauecTBO) ypaBHeHHs perpeccun? Kakas cratuctuka
UCIIOJIB3YETCSI IPU 3TOM?

21. Tlpoananu3upyiiTe OCTaTKU B perpeccHoHHOi Mojenu. Kakum TpeOGoBaHMSAM (OCTaTKam)
OTBEYAET KaUeCTBEHHAsl PETPeCCUOHHAs MOJIENb?

22. Kakoii Bua rpaduka OCTaTKOB Ha HOPMAJIbHOW BEPOSITHOCTHOW Oymare IMOATBEPIUT
Ka4eCTBO PErPECCUOHHON MOJEIH?

Kputepun onenkn (B 6ajax):

- 5 6aI0B BBICTABIISIETCA CTYJIEHTY, €CJIM OTBET COOTBETCTBYET TEME, BOIIPOC MOJIHOCTHIO PACKPHIT;

- 4 Ganna BBICTABISAETCS CTYACHTY, €CJIM B OTBETaX UMEIOTCS HE3HAYUTEIbHbIC OINOKY;

- 30ai BBICTABISIETCSl CTYACHTY, €CIM COJAEpaHUE OTBETa HE COOTBETCTBYET 3aJlaHHOMY BOMpPOCY,
JAIOTCSl CCBUIKM Ha HE JIEHCTBYIOIIME HOPMAaTHBHO-IIPABOBBIE AKTHI, CTYJEHT IIyTaeTcs B OTBETax,
MOHSTHSIX;

- 2 0aJIOB BBICTABIISIETCS CTYACHTY, €CIIH OTBET OTCYTCTBYET
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Bomnpocsl 111 KOJJIOKBHYMOB, c00eCe0BAHUSA 0 IMCUMILINHE
JdKcnpecc-onpoc

Tema 1.

1.1. OcHOBHBIE 337]a4 CTATUCTUYECKON 00paboTKH NaHHBIX. [IoHATHE TeHepaTbHON COBOKYITHOCTH U

BBIOOPKH.

1.2. OcHOBHBIE YUCIIOBBIE XapaKTEPUCTUKHU CIIy4allHON BEJINYUHBI.

1.3. YUto xapakrepusyeT MmaTemaTudeckoe oxxunanue (MO) ciyqaitHoi Benmmunnbl? Kak MO
BBIUUCIISETCS JUIsl TUCKPETHBIX U JUIsl HEIIPEPHIBHBIX CIIyYalHbIX BEITMUUH?
1.4. Yto xapakTepu3yeT JucrepcHs CiiydyaiiHo BeuuuHbl? Kak qucnepcus BBIYUCISETCS 11
JUCKPETHBIX U JUIsl HEIPEPBIBHBIX CIyYalHbIX BEIMYUH?

1.5. YUro xapakrepusyer cpeqHee kBaapatuueckoe (crangapraoe) otkiaonenue (CKO)? Kak CKO
BBIYHCIISIETCS?
1.6. BeiOopouHbIe TOUCUHBIC OIICHKH I'eHEPATLHON CPEeTHEH U TUCIIEPCHUU.
1.7. HazoBute BU3yaibHbIE METO/IbI OLICHKU OJU30CTH pacrpeiesieHus: K HOpMaibHOMY.

1.8. ITonsiTue MHTEPBAIBHOM OLIEHKH YMCIOBOM XapaKTEPUCTUKH UITK TTapaMeTpa 3aKOHa
pacnpeneneHus cay4aiHON BETMYUHBI.

1.9. Yro Takoe HaIe:)KHOCTh UHTEPBAIBHOM OlleHKH? VHTepBaibHAs OlIEHKA TeHEepaIbHOM CpeTHEH.
1.10. Yto Takoe craructuueckas runore3a? [loHATHS HyI€BOM U alIbTepHATUBHON TMIIOTES.

1.11. Yro Takoe cratuctuiyeckuid kpurepuid? IIoHATHS 007aCTH TOMYCTUMBIX 3HAYEHUIH KPUTEPHUS U
KPUTHYECKON 001acTH.

1.12. OgHOCTOPOHHSIS U JBYCTOPOHHSS KpUTHUEcKHe o0aacTi. OUIMOKYM EpBOro U BTOPOro poja npu
MIPOBEPKE CTATUCTUUECKUX TUIIOTES.

1.13. IIpoBepka runoTe3bl 0 3aKOHE pacupeeneHus ciayyaiiHol Bennunnbl. Kputepuii Xu-kBazapar.
1.14. TIpoBepka runoTe3bl O paBEHCTBE CPEAHUX JIBYX I'€HEPaAIbHBIX COBOKYITHOCTEH.

1.15. ITpoBepka runoTe3bl 0 paBEHCTBE AUCIIEPCHUIl IBYX M€HEPAIbHBIX COBOKYITHOCTEH.
Tema 2.
2.1. laiiTe onpezaesieHne TUCIepCUOHHOTO aHaimm3a?
2.2. B ueM 3akirovaeTcsi 0THO(DAKTOPHBIN AUCTICPCUOHHBIN aHAIH3?
2.3. B ueM 3axitouaeTcs 1ByX(akTOPHBIM JTUCTIEPCUOHHBIN aHaAIN3?
2.4. llepeuncante NpeANOCHUIKH JUCTIEPCUOHHOIO aHan3a (TpeboBaHMsI K aHAIM3UPYEMBIM
CIIy4aiiHbIM BEJIMYMHAM).
2.5. Kakne MeTo1bl JUCIIEPCUOHHOIO aHAJIN3a BbI 3HAeTE?
2.6. HazoBuTe BUABI JUCTIEPCUOHHOTO aHAIN3a?
2.7. Yro xapakrepusyeT Ko3pPHUIHUEHT KOoppeasuuu?
2.8. Kak BbUHCIsA€TCS €ro TOUeHHas OlleHKa o BBIOOpKe (X1, yi), 1= 1...n.
2.9. Kak u ¢ kaKkoii 11esIbI0 IpoBepsieTCsl BHIOOPOUHBIA KOAPPHUIUEHT KOPPENIALUU Ha 3HAYUMOCTh?
2.10. Yro takoe rucrorpamma? Kak ona crpourcs?

2.11. Kak cTpouTcst HOpMaJIbHBIH BEPOSTHOCTHBIN Ipaduk Mo BIOOpKE?
Tema 3.
3.1 Yro HazbIBatoT QyHKIMEN U ypaBHEHHEM apHOH perpeccun?
3.2 B ueM 3axiitouaeTcs CyIIHOCTh METO/la HAUMEHBIINX KBaIpaToOB, IPUMEHSEMOTO JJIsl HaX 0K JICHUS
KO3 PHUIIHEHTOB BEIOOPOYHOTO YPABHEHUS perpeccun’?
3.3 Yro Takoe ocTaTo4Has Iucrepcus’?
3.4 Yro Takoe KOXPPHUIUEHT JeTEPMHUHALIUH, YTO OH XapaKkTepusyer?
3.5 Kak npoBepsieTcs ypaBHEHUE MHOKECTBEHHOW JIMHEMHON perpeccu Ha 3HaYMMOCTh?
3.6 Kak npoBepsitoTcs Kod(pPpUIIMeHTH! ypaBHEHUSI MHOKECTBEHHOM JTMHEHHON perpeccur Ha
3HAYUMOCTB?
3.7 B ueM 3axi1r04aeTcs CyIIHOCTh HEMapaMeTPUUECKUX METOAO0B B CTATUCTHUKE?
Tema 4.
4.1. Onpenenenue 3KCIEPUMEHTA.
4.2. J1ns1 yero npeHa3HayeH dKCIIEPUMEHT?
4.3. Knaccuukanus 3KCIepuMEHTOB.
4.4. OcHOBHbIE CBOMCTBA HAYYHOI'O HKCIIEPUMEHTA.
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4.5. OgHoaKkTOPHBI U MHOTO(AKTOPHBINA AKCIIEPUMEHTHI.

4.6. OnpesiesieHUE ONBITA.

4.7. ®ynknusa otkiauka. [loctpoenne PyHKIIMN OTKIMKA OJHOM MTEPEMEHHOM 10 OMBITHBIM JJAHHBIM.
4.8. YTto Takoe aKTUBHBIN U ACCUBHbBIN 3KCIIEPUMEHTHI?

Tema 5.

5.1. Onpenenenue niaaHa dKCIEpUMEHTA.

5.2. llenb miIaHupOBaHUSI SKCIIEPUMEHTA.

5.3. Kakue dakropsl 3a1at0Tcs B IJIaHE SKCIIEPUMEHTA?

5.4. Yto Takoe miIaHupOBaHKUE SKCIIEpUMEHTA?

5.5. B yem coCcTOMT NPUHIMUI ONTUMAJIBHOCTH IIJ1aHa?

5.6. B ueM cocTOMT MPUHLIMII [TOCJIEOBATEIBHOTO IIJIAHUPOBAHUS?
5.7. OkcnepuMmeHT. OCOOEHHOCTH HAYYHOTO SKCIIEPUMEHTA.

5.8. OnHOMaKTOPHBIN 1 MHOTO(AKTOPHBINA KCTIEPUMEHT.

5.9. MonenupoBanue. Paznuunbie BUABI MOJICTUPOBAHMUS.
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JIMCT perucrpanuum M3MeHEHU

Howmep TexkeT U3MeHEeHUus IIpuka3, NpoTOKOJI 3aceJaHUusA
H3MEHEeHUs Y4yeHoro copera YHUBepcHUTETA
Ne Jara
1. BHeceHbl n3MeHEeHHS U IOTIOTHEHUS B 1 24.09.2020

CTPYKTYPHBIE KOMIIOHEHTHI pabodeid MporpamMMbI
JHCIUIUTHHBI B COOTBETCTBHUHU C €XKETOIHBIM
OOHOBJICHHEM JIUTEPATYPhl, COBPEMEHHBIX
npodeCCHOHANIbHBIX 0a3 TaHHBIX,
WHGOPMAITMOHHBIX CIIPaBOYHBIX cuctem, DBC.

2. BHeceHbl n3MeHEeHUs U JIOTIOJTHEHUS B 6 25.02.2021
CTPYKTYpHBIE KOMIOHEHTHI paboyeil mporpaMMBbl
JHCIUIUIMHBI B COOTBETCTBUHU C €XKETOIHBIM
O0OHOBJICHHEM JINTEPATYPhl, COBPEMEHHBIX
npoQeCCHOHANIbHBIX 0a3 TaHHBIX,
MH(QOPMAILIMOHHBIX CIIPAaBOUHBIX cucteM, ObC.




