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1. Ileab ocBOeHMSI AMCHMIIJIUHBI
Lenp auctumnunsl: Juciunnuaa Teopus miaHupoBaHUS MHOTO(AKTOPHBIX SKCIIEPUMEHTOB
B MAallIMHOCTPOECHHUU U MaTeMaTHYeCKHe METO/bl 00pabOTKU IKCIEPUMEHTAIbHBIX JTaHHBIX COCTOUT
U3 IByX CaMOCTOSITENIbHBII ITOJHOLEHHBIX TUCHUIUINH:
1. MaTemaTtuueckue MeTo bl 00pabOTKU IKCIIEPUMEHTAIBHBIX JaHHBIX

Ilenpto mpenojaBaHusl IUCUUIUIMHBI SIBISETCS OOY4YeHHE CTYIEHTOB KJIACCHYECKUM U
COBPEMEHHBIM MAaTeMaTHYECKUM METOoAaM OO0pa0OTKH KCHEPUMEHTANBHBIX JAHHBIX, MMOJTYYCHHBIX
IIpU [MACCUBHOM HJIM AKTUBHOM DKCIIEPUMEHTAxX, a TAK)KE€ METOJbl IUIAHUPOBAHUSA ONTUMAIIBHBIX
sKcnepuMeHToB. OBllaJIcHUE METOJAMH OLEHKH [MOTPEIIHOCTEH MpU IKCIEPUMEHTATbHBIX
HCCIIEIOBAHUAX TEXHOJOTUYECKUX IIPOLECCOB, ONPEACIICHUSA IOBEPUTEIBHBIX HHTEPBAJIOB IIPU
00paboTKe IKCIIEPUMEHTATBHBIX TAHHBIX.

321,[[3.“13. N3yUYCHUA NTUCHHUILINHBI:

B pesynbprare m3y4deHUs TUCHUIUIMHBI CTYACHTHI JOJDKHBI OBJAJETh METOAAMH 00pabOTKH
OKCIICPUMCHTAJIbHBIX JaHHBbIX, IJIaHUPOBAHUA OIITUMAJIbHBIX 9KCIICPUMCHTOB, METOAaMH
OOHapyXeHUsI U yCTpaHEHHs TPyOBIX M MPOTPECCHPYIOUINX OIIMOOK, METOAaMHU JHCIIEPCHOHHOTO,
KOPPEISIIMOHHOTO W PErpeCCHOHHOTO  aHAIM30B, IIOJIy4eHHE HEOOXOAMMBIX 3HAHUHA O
BO3HMKHOBEHHH, XapaKkTepe U TPHPOAE IOTPEIIHOCTEeH, TOSMBISAIOMINXCS TPH TPOBEACHUH
HKCIEPUMEHTA U 00pabOTKE IKCIIEPUMEHTAIBHBIX JaHHBIX.

2. Teopus ruTaHUPOBaHHUS MHOTO()AKTOPHBIX SKCIIEPUMEHTOB B MAITHHOCTPOCHUH.

[enstMu ocBOeHHS TUCHUIUIMHBI « Teopus MmiaHupOBaHUsS MHOTO(GAKTOPHBIX IKCIEPUMEHTOB
B MAIIMHOCTPOCHUW» SIBISIIOTCS JaTh OOydYaromemycsi HEOOXOAMMBIA MUHHMYM 3HAaHUH I10
IJIJAHUPOBAHUIO, PeAM3allid U aHAJIU3y PEe3yJIbTaTOB MHKEHEPHOTO 3KCIEPUMEHTA, MPAKTUYECKH,
HE3aBUCUMO OT TIPEAMETHOW 00JacTU HCCIENOBaHUsA, TMOATOTOBUTh Maructpa, Oymyiiero
WCCIeIoBaTeNs K BBIMOTHEHUIO AKCIEPUMEHTANbHBIX PabOT, K TPAMOTHOMY aHAIHU3y Pe3yJbTaTOB
71a00paTOPHBIX MCCIICIOBAHUN U TTPOU3BOICTBEHHBIX UCIIBITAHUIA.

3amaun TUCIUILTUHBI - U3yYEHHUE U MPAKTHYECKOE OCBOCHHE OCHOBHBIX, OOIIMX MPUHIIMIIOB,
MOJIXOZ0B M METOAOB pealln3allii AHKCIEPUMEHTANbHBIX paboT, HEOOXOMUMBIX NpHU pEIIeHUH
pPa3IUYHBIX ~ MPUKJIAJHBIX OpoOJieM W HAyyHBIX  3aJa4, [paKTUYecKas  peaau3arus
HKCHEPUMEHTAJIBHBIX MoJesiel, (opMupoBaHHE 3HAHUM, HABBIKOB M CHUCTEMHOTO IOAXOJa I
MPUMEHEHHs TMOJNyuyeHHBbIX 3HaHuil mpu BeimonHeHun HUMOKP, B Oynymeilt npodeccroHanbHON
JEATEIIbHOCTH.

2. Mecto nucuunmiaunsl B ctpykrype OITIOII BO
Kypc 6asupyercs Ha 3HaHMSX, TOJYYCHHBIX CTYJACHTAMH B 00JIACTH €CTECTBEHHO-HAYYHBIX
mucuuruiH. Mzydenue aucuuiuinabl "Teopust MiIaHUPOBAHUS MHOTO(AKTOPHBIX 3KCIIEPUMEHTOB B
MAlIMHOCTPOCHUHN W  MATCMATHYCCKUC MCTOJbI O6pa6OTKI/I OKCIICPHUMCHTAJIbHBIX I[aHHBIX"
HCO6XOI[I/IMO JJIA BBIIIOJIHCHU S MaI‘I/ICTepCKOf/'I AuccepTanuu.

3. Ilnanupyemble pe3yabTaTbl 00y4eHHs M0 JUCHUIINHE
[Tnanupyemble pe3ynbTaThl OOy4YeHHs] MO JUCHUIUIMHE, COOTHECEHHbIE C TUIAHUPYEMBIMHU
pesyabratamu ocBoeHust OINOII (koMneTeHIMAMU U UHANKATOPAMH JTOCTHKEHUS KOMITETEHIIN )

dopmupyembie [Tmarupyemble pe3yapTaThl 00yUeHHS 0 JUCIUIUINHE, B
KOMITETEHINH (KO, COOTBETCTBUU C MHIMKATOPOM JOCTHIKEHHUS KOMITETCHIMU HaumenoBaHue o1ieHOYHOIO
COZICpIKAHUEC Wnprkarop nocTuxeHus PesynbraTs! 00y4yenus mo cpeacraa
KOMHeTeHIII/II/I) KOMIICTCHIIUU JUCHUIIIINHE
OIIK-2 Cnocoben OIIK-2.3 Ananu3upyer u 3HaTh COBpeMEHHbIC (H3HKO- | Bompock! kK ycTHOMY ompocy,
pa3pabaTbIBaTh oopMIIIET Pe3ynbTaThI MaTeMaTH4YeCKUue METO/BL, BOIPOCHI K TaDOpaTOPHBIM
COBPEMEHHBIE MaTeMaTH4YECKOTOo MPUMEHSEMbIE B NH)KEHEPHOU paboTtam
METO/IBI MOJIEIIMPOBAHUS IIPOLIECCOB, U UCCIIEI0BATENbCKON
HCCJICIOBAHMS, CPEJCTB U CHCTEM MPAKTUKE; MPOBOJAUTH




OLICHUBATh U MaIIMHOCTPOUTEIBHBIX MIPeABapPUTEIHHYTO
NIPEJCTAaBIATh MIPOU3BOJCTB C MOJArOTOBKY K UCCIEIOBAHUIO
pe3ynbTaThl HCTOJH30BaHNUEM 1 alpHOPHBIN aHATN3
BBINTOJTHEHHOH COBPEMEHHBIX TEXHOJIOTHHA JocTymHOW nH(popManum,
paboThl; MIPOBEACHUS HAYUHBIX COCTaBJIATH IUIAH U
aHAIM3UPOBATh PE3yIbTATHI

HCCIIEIOBAaHUI

IKCIICPUMCHTA;
TEOPETHYECKUE ACTICKTHI
IKCIEPUMCHTATBHBIX
HCCIIEJOBAaHUN U OCHOBHBIE
MIPUHIUIIBI TIOATOTOBKH,
IJIaHUPpOBaHusA, MPOBCACHUSA U
aHaM3a HAyIHOTO
sxcrepumenta (OTTK-2.3)
YMeTb MpoBOIUTH HayYHBIE
AKCTIICPUMCHTHI, OLICHUBATH
pe3yJbTaThl UCCIIEI0BaHUH,
CpaBHHBATh HOBBIC
OKCHCPUMEHTAJIbHBIC TaHHBIC
C TaHHBIMU TIPHHSTHIX
Mozieneit sl MPOBEPKHU UX
aJIeKBaTHOCTH U TIPH
HE00XOIUMOCTH TIpeIaraTh
HU3MCHCHUSA I YIIYUIICHUA
mojeneii (OITK-2.3)
Brnanmers MeTomuKoN pacuera
u 00paboTKOH
9KCIEPUMCHTAIBHBIX JaHHBIX
(OIIK-2.3)

OIIK-4 Crniocoben
MOArOTaBIUBATh
Hay‘-IHO-TeXHI/I‘-IeCKI/Ie
OTYETHI # 0030pHI 1O
pe3yibTaTaMm
BBIITOJTHEHHBIX
HCCIIeIOBAaHUM U
MPOEKTHO-
KOHCTPYKTOPCKUX
paboT B obnactu
MAaIIHHOCTPOCHUS,

OIIK-4.3 leMmoHCTpHpYET
METO/IBI PEIICHHS HayYHBIX,
TCXHHUYCCKHX,
OpTaHU3alMOHHBIX TPOOIEM
U OLIEHKH PKOHOMMYECKOM
3P PEKTUBHOCTH MTPOBOIIMBIX
MepoIpusTHiA B o0nacTu
KOHCTPYKTOPCKO-
TEXHOJIOTUIECKOT0
obecrieyeHus
MaIIMHOCTPOUTEIBHBIX
IIPOU3BOJICTB

3HaTh OCHOBBI
MaTeMaTH4ecKON TeOpHH
TUTAHUPOBAHUS
MHOTr0(aKTOPHOTO
OKCIICPUMEHTA, METO/IbI
ONTHMH3ALMH U MTOBBIICHUS
KOMITaKTHOCTH
IKCIIEPUMEHTA; 00
9KCIIEPUMEHTE, KaK IpeIMeTe
UCCIIEZIOBAHUS, O CTPATEruu U
TaKTUKE, 00 OCHOBHBIX IYTAX
MOBBILICHUS d(PPEKTUBHOCTH
HWH)KEHEPHOT0 3KCIIEPUMEHTA,;
0 CTaH/IAPTHBIX
SKCIPECCHBIX METOIAX
00paboTKH U
CTAQTUCTUYECKOTO aHaIM3a
pe3yIbTAaTOB IKCIIECPHMEHTA,
BKJIIOUAs JUCIIEPCUOHHBIH,
KOPPEISLMOHHBIN U
perpeccHoHHBIN aHau3; 00
OCHOBHBIX OPraHU3aL[HOHHBIX
Y TIOCTaHOBOYHBIX acCIIeKTax
9KCIEPUMEHTANbHOM padoThI,
npueMax aHajlnu3a u
oopmiteHHs pe3yIbTaToOB
ucciegosanus (OIIK-4.3)
YMeTh BBIIOJHSTE
MaTeMaTH4ecKoe
MO/ICTTMPOBAHHKE TTPOLIECCOB,
CPEJICTB U CUCTEM
MAaIIHHOCTPOUTEIBHBIX
IIPOU3BOCTB C
UCIIOIb30BaHHEM
COBPEMEHHBIX TEXHOJIOTHI

Bormpocsl k yectHOMY omnpocy,
BOIIPOCHI K J1a00PaTOPHBIM
pabotam

IIPOBCACHUA HAYYHBIX




uccnenopanuii (OITK-4.3)
Brnangers mpuemamu aHanuza
1 ohopMIIeHHUS pe3yNbTaTOB

uccinepoBanus (OITK-4.3)




4. CTpyKTYypa U coJepKaHue TUCIUILTHHBI
OO61mas TpyJ0eMKOCTh JUCIUILIMHBI COCTABIISET 5 3aUeTHBIX equHuIl, 180 "acos.

4.1. ®opma o0OyueHHsi: OUHAS
YpoBeHb 6a30BOr0 00pa3oBaHUs: BICIIIEE.
Cpok oOyueHust 2r.

4.1.1. CTpyKkTypa Q¥ CHUNIHHBI

KonrakTHas pabora
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1 Bsenenue. IloctanoBka 1 4 4 52 | yormsti onpoc, order
110 J1aOOPaTOPHBIM
3anaun. [InanupoBanue paGoTam
IKCIIEPUMEHTA KaK pa3Jies
TEOPUU IKCIIEPUMEHTA.
®akropsl. TpeboBanus,
MpeIbSBISEMBIEC K
dakTopam. PerpecconHbIi
aHaJINU3 KaKk OCHOBA
TUTAHUPOBAHHMS
JKCIIEPUMEHTA.
2 | Teopus dakropHbix ranoB. | 1 | 4 4 30 | yermetii onpoc, oruer
10 J1a60paTOPHBIM
®akTopHas MOJETb. paGotam
IInanupoBanue
OTCEHBAOIINX
AKCIEPUMEHTOB.
[InanupoBanue
JKCIIEPUMEHTA MPU
M3YYCHUU MEXaHH3Ma
sBiieHnid. OcoOeHHOCTH
TUTAHUPOBAHMUS
MIPOMBIIIIICHHOTO
JKCIIEPUMEHTA.
3 3akimrouenue. [lytu 1] 4 4 22 | yemuwiii ompoc, oruer

pa3BUTHUS UIEH
MJIAHUPOBAHUS
DKCIIEPUMEHTA.

110 1a60pPaTOPHBIM
paboram




Bapuanuonssie psiabl U ux
CTaTUCTUYECKHE
XapaKTEePUCTUKU
I'paduueckoe nzodpakeHune
BapUALIMOHHBIX PSIAOB.
MoOMEHTHI pacpeieIeHus.
CrnaxxuBaHue
AMITUPUIECKUX JTAHHBIX.
Br16op onTumanbHOMR
3aBUCUMOCTH. 3aKOHBI
pacnpenesieHus CiIy4aHbIX
BennuuH . [lonaTue o
BBIOOPOYHOM METOJIE.,
CTaTUCTUYECKHUE OIIEHKU
rapaMeTpoB paclpeeIeHHs
U TIPOBEpKa
CTATUCTUYECKUX THUIOTE3
WCIIEPCUOHHBIN aHAJIU3.
KoBapuaunoHHsliii u
KOPPEJALMOHHBIN
aHanu3.PerpeccuBHbIN
aHaJu3.

4 Beenenue. [Toctanoska
3aaaun. [InanupoBanue
HKCIIEPUMEHTA KaK pa3iel
TEOPHUH IKCIEPUMEHTA.
daxTopsl. TpeboBanus,
IpeIbsBIsSEMBIE K
dakropam. PerpeccnoHHbIit
aHaJIu3 Kak OCHOBA
IUTAHUPOBAHMS
JKCHIepUMeEHTa.. Teopust
(aKTOPHBIX IJIAHOB.
dakTopHas MOJEINPOBAHUE
OTCENBAIOINX
JKCIEPUMEHTOB.
IInanupoBanue
JKCIIEpUMEHTA NIPU
U3Y4YEHUH MEXaHU3Ma
apneHnid. OcobeHHOoCTH
IUTAHUPOBAHMS
IIPOMBILIIIEHHOTO
JKCIIEPUMEHTA.
3akmouenue. [Tyt
pa3BUTHUS UIEH
IUTAHUPOBAHMS
JKCIEPUMEHTA.

42 15 YCTHBIH 0ompoc, OTYeT
H

10 J1a0OpaTOPHBIM
padoram

Bcero 3a cemectp

180

16

16
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146,15
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16
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1,6
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4.1.2. CoaepskaHue TUCUMILIHHBI

4.1.2.1. IlepeyeHns JeKkumni
Cemectp 1
Pa3zoen 1. Beeoenue. [locmanoska 3adauu. Ilnanuposanue skcnepumenma Kax pazoei meopuu
akcnepumenma. Daxmopwi. Tpebosanus, npedvaesniemvle Kk pakmopam. Peepeccuonnwiii ananuz kax
0CHO8A NIAHUPOBAHUSL IKCNEePUMEHMA.
Jleknus 1.

[InanupoBaHue SKCIIEpUMEHTA KaK pa3/iel TEOpUH dKcriepuMeHTa. TpeboBaHus,
npeabsBisiemMbie K pakTopaM. PopManuzanus npoiecca otoopa gakropon (2 yaca).
Jlekums 2.

PerpeccronHblii aHAIN3 KaK OCHOBA IJIAHUPOBAHUS IKCIIEPUMEHTA. Y pABHEHUE PErPECCU.
Teopus akropHbIX TaHoB. PakTOpHAsE MOENb. [10MHBIM (hakTOpHBII SKCTIEpUMEHT (2 Jaca).
Pa3zoen 2. Teopusa ¢pakmopruvix nianos. axmophas mooens. Ilnanuposanue omceusarouux
aKcnepumenmos. llnanuposanue sKkcnepumenma npu usyyeHuu mexanusma saenenui. Ocobennocmu
NIIAHUPOBAHUS NPOMBIULTIEHHO20 dKCNepUMeHma.

Jlekums 3.

3anaya ontumuzanuu. [InanupoBanue sxcrepuMenToB. OqHOPAKTOPHBIN
IKCTIEPUMEHTAIBHBIN KCIIepUMEHT [ImanupoBaHue SKCrepuMenTa Mpu H3yYCHHH MEXaHU3Ma
sIBIIeHUH (2 yaca).

Jlekumus 4.

[TnannpoBaHue SKCIIEpUMEHTA B YCIOBUAX HeoAHOpoaHocTel. Kinaccudukarys miaHos
JTUCTIEPCHOTO aHanu3a. 3akimroueHue. [yt pa3BuTHs uaei TIaHupOBaHUs dKCTIEpUMEHTa (2 Jaca).
Pasoen 3. 3axniouenue. Ilymu pazeumus uoeti nianuposanus s3xcnepumenma. Bapuayuonnule psaovl
u ux cmamucmudeckue xapakmepucmuxu .I pagpuuecrkoe uzobpasxcenue apuayUOHHbIX PsIO08.
Momenmul pacnpedenenus. Cenasxcueanue SMIUpUYECKUX OaHHbIX. Boibop onmumanvbHoll
3asucumocmu. 3aKkOHvl pacnpeoenienus crydyaunslx eenudun . [lonamue o abibopourom memooe.,
cmamucmuyecKue OYeHKU napamempos pacnpeoeneHus U nposepka Cmamucmuieckux 2unome3s
ucnepcuonnsli ananus. Kosapuayuonnsiii u koppensiyuonnvii ananus. PecpeccusHulil ananus.
Jlexnus S.

BAPUAIIMOHHBIE PAJIbI U UX CTATUCTUYECKUE. XAPAKTEPUCTUKMN.
Bapuanuonnsie psiabl 1 ux 3eMeHThl. CpeIHeCTaTUCTUYECKHE XapaKTePUCTUKH psijia
pacnpenenenus. [IpakTuueckoe UCTIONB30BAHUE CPETHECTATUCTUYECKUX XapaKTEPUCTHK B
MammHoctpoenuu. [PAONYECKOE U30BPAXKEHUE BAPMAITMOHHBIX PAJIOB.
MOMEHTBI PACITPEJIEJIEHU . ['padudeckoe n3o0pakeHne BapualuoOHHbIX PSA0B. MOMEHTHI
psana pacupenenenusa. Acummertpus u 3kcrecc. CIJTAXKUBAHUE OMITMPUYECKUX JTAHHBIX.
BBIBOP OIITUMAIJIBHOM 3ABUCUMOCTH. T'paduueckoe criaxuBaHue. AHATHTHIECKOS
crnaxusanne. SAKOHBI PACITPE/IEJIEHUS CJTYUYAMHBIX BEJIMUNH. Onpenenene
CIIy4ailHOM BEJIMYMHBI U 3aKOHA PACTIPEICTICHUS CITy4YailHOM BEJTMYMHBI. .3aKOHBI pacipeaesIeHUs
cinydaiiHbIx BenuuuH. [loHsaTus o kpurepusx cornacus. Kputepuii cornacus y2-kBaapar [lupcona.
Kputepuii cornmacuss Konmmoroposa. HopmanbHbliii 3akoH pacnpeaeneHus. [I[poBepka cooTBETCTBUS
SMIIUPUYECKOTO PACIIpeIeICHNS] HOPMATIbHOMY TEOPETHUECKOMY C TOMOLIBIO KPUTEPUS COTIacHs
akan. A.H. Konmoroposa. IIpoBepka cCOOTBETCTBHSI SMIIUPUUECKOTO paclpeiesieHUs] HOpMaIbHOMY
10 NTOKA3aTeIIM AaCUMMETPHUH U JKCIlecca, KpurepueB 3HakoB, [llosens u [lapibe. YnpoueHHbIi
cnoco6 JIunneGepra. y - pacrpeneneHue cy4yailHbIX BEIMYMH U €0 OlleHKa (2 yaca).

Jlekuus 6.

[NOHATHUE O BBIBOPOUHOM METOIE. CTATUCTUYECKHUE. OUEHKU
ITAPAMETPOB PACITIPEAEJIEHUSA U ITPOBEPKA CTATUCTHUYECKUX I'MTIOTES.
Bri6opounsiii Mmeton. ['eHepanbHas ¥ BHIOOpOYHAsi COBOKYMTHOCTU. JOBepUTEIbHBIA HHTEpBAN U
JIOBEpUTENbHAS BEPOSITHOCTh. CTaTUCTUYECKUE OLIEHKU NTapaMeTpoB pacnpezenenus. OleHka
MaTeMaTHYECKOT0 OKUIAHUS U AUCTIEPCUH 10 BeIOOpKe. [locTpoeHne JoBepUTENbHOTO HHTEpBaia
JUISL MaTEMaTHYECKOr0 0XKUIaHUs pU U3BECTHOM nucnepcuu . Pacnipenenenue CTerofeHTa.
[TocTpoenue noBepUTEIHHOTO HHTEPBANA JIJIs1 MAaTeMaTUYeCKOro oxuaanus. OmpeneneHue
HE0O0X0UMOr0 YKciia onpeneneHuit (3amepon). [IpoBepka ctatuctuueckux runore3. [IpoBepka
TUIIOTE3bI O PaBEHCTBE cpeAHuX. Jlucnepcuu renepaibHOM COBOKYITHOCTH M3BECTHBIL. [1pu



HEU3BECTHHIX ©. [lapHbIi ABYXBBIOOPOUHBINA t-TeCT /Il cpeaHux. [IpoBepka rumoTe3sl 0 paBEeHCTBE
JUCIIEPCUI IByX HOPMAJIbHBIX T'€HEpaIbHBbIX COBOKYNMHOCTE!. [IpoBEepKa COOTBETCTBUSA PE3YIHTATOB
U3MEpPEHUI YCTaHOBJICHHBIM JIOITyCKaM. HHCHEPCI/IOHHBIﬁ AHAJIN3. OgnodakTopHbIi
JMCTIEPCUOHHBIN aHanu3. J{ByX(}aKkTopHbIN AUCTIEPCUOHHBINA aHaTN3. MHOTr0(paKTOPHBINA
nucnepcHonnblit anamms. KOBAPUALIMOHHBIN U KOPPEJIILIMOHHBIM AHAJIU3. OGuime
cBeeHus. OLeHka Hae)KHOCTH KO3 UIIMeHTa Koppesiui. MHOKEeCTBEHHas! KOPPEIISLIHUS.
PEI'PECCHBHBIN AHAJINS. O6mme ceeaenus. OreHKa Mo METo1y HaMMEHBIIINX KBaIPATOB JIJIS
nuHeiHoi monenu (HK. JloBeputenbHble HHTEPBAJIbl U KPUTEPUU AJIs IaPAMETPOB JIMHENHOMN
Mozenu. /JJoBepuTenbHbIe MHTEPBAJbl ISl YCIOBHOTO MaTEMAaTUYECKOIo Oxuaanus Y. Msmepenue
TECHOTBHI CBSI3U B PETPECCUBHOM aHaiIn3e. PacueT JTMHEMHON perpeccuu 1o He CrpyNIMpPOBaHHBIM
JlaHHBIM. PacueT TMHEeHHON perpeccuu o CrpynnupoBaHHbIM TAHHBIM. PacueT KprUBOJIMHEHHOM
perpeccuBHON cBA3U. MHOXKeCcTBeHHas perpeccust. OnpeneaeHe TECHOTHI CBSI3U B Cllydae
MHOXECTBEHHOM perpeccuu. IinannpoBanne skcnepruMeHTa Kak pasziesl TCOPUN IKCIIEPUMEHTA.
TpeOoBanus, npeabsiBisieMbie k GpakTopam. Gopmanu3zaius mporecca oToopa HhakTopos.
PerpeccuonHsbIil aHanm3 Kak OCHOBA IJIAHMPOBAHMS SKCIIEPUMEHTA. Y paBHEHHUE perpeccuu. Teopust
¢dakTopHbIX TTaHOB. PakTOpHAsE MOENb. [10MHBIH (haKkTOPHBIN SKCTIEPUMEHT (2 yaca).
Pazoen 4. Beeoenue. [locmanoska 3aoauu. Ilnanuposanue sxcnepumenma Kax pazoen meopuu
akcnepumenma. @axmopwi. Tpebosanus, npeovssiiemvie Kk pakmopam. Peepeccuonnvlil anaiu3s Kax
0CHO8a NIAHUPOBanUs dkcnepumenma.. Teopus gpakmophuix nianos. PakmopHas Mooeauposanue
omceusalowux sxcnepumenmos. Ilnanuposanue sxcnepumenma npu u3yueHuu Mexanusma s61eHull.
OcobenrHocmu nIAGHUPOBAHUS NPOMBIULIEHHO20 IKCnepumenma. 3axnrouenue. Ilymu pazsumus uoetl
NIAHUPOBAHUS IKCNEPUMEHMA.
Jleknus 7.

3anaya ontumuzauuu. [lnanupoBanue sxcnepuMeHToB. OqHOPAKTOPHBIN
SKCHEPUMEHTAIBHBIN SKCIIEpUMEHT. [I1aHnpoBaHNe 3KCIepUMEHTa IPU U3yUYEHUH MEXaHU3Ma
sIBJICHUH (2 "aca).
Jleknus 8.

[TnarmpoBaHue SKCIIEPUMEHTA B YCIOBHIX HEOHOpOoIHOCTeH. Kimaccudukarus riaHoB
JTUCTIEpCHOr0 aHanu3a. 3akmouenue. [yt pa3Butus uieil miaHupoBaHuUs SKCIiepuMeHTa (2 Jaca).

4.1.2.2. TlepeyeHb NPAKTUYECKUX 3aHATHH
He mianupyercs.

4.1.2.3. Ilepeuennb J1ad0paTOPHBIX padoT

Cemectp 1
Paszoen 1. Beeoenue. [locmanoska 3aoauu. Ilnanuposanue sxcnepumenma Kax pazoei meopuu
akcnepumenma. Paxkmopwi. Tpebosanus, npedvasiaemvie Kk pakmopam. Pecpeccuonnviii ananrus kax
0CHO8A NIAHUPOBAHUSL IKCNEPUMEHMA.
JlabopaTopnas 1.

CraTucTrueckre OCHOBHI INTAHUPOBAHUS U OPTaHU3AINH SKCTIepuMeHTa (4 yaca).
Pasoen 2. Teopus pakmopnwix nnanos. @akmophas mooens. Ilnanuposanue omceusaroujux
aKcnepumenmos. Ilnanuposanue sxcnepumenma npu uzyyeHuu mexanuzma seienuii. Ocooennocmu
NIAHUPOBAHUS NPOMBIULTIEHHO20 IKCNepUMeHma.
JlaGopatopHnas 2.

OCHOBBI KOPPENALIMOHHOIO U PETPECCUOHHOIO aHanu3a (4 yaca).
Pa3zoen 3. 3axmouenue. Ilymu pazsumus udetl nianuposanus sxcnepumenma. Bapuayuonnsie psovl
u ux cmamucmuyeckue xapakmepucmuku .I pagpuueckoe uzobpadicenue 8apuayUOHHbIX PsO08.
Momenmot pacnpedenenus. Cenasxcueanue sMnupuyeckux 0anuvix. Bvibop onmumanvuol
3asucumocmu. 3aKOHbl pacnpeoenenus caydyaunslx eenudun . [lonamue o abibopounom memooe.,
cmamucmuyecKkue OYeHKU Napamempos pacnpeoesieHus U nposepKa CMamucmuyeckux 2unomes
ucnepcuonnwlli ananus. Kosapuayuonuviii u Koppeasyuonnvlil ananius.Peepeccuenviti ananus.
JlaGopatopHnas 3.

OnHO(aKTOPHBINA perpeccCHoHHBIN aHanu3 JIByxdakTopHbIi TuciepcHoHHBIN aHanms3 (4
yaca).



Pa3zoen 4. Beeoenue. [locmanoska 3aoauu. Ilnanuposanue s3xcnepumenma Kax pazoen meopuu
akcnepumenma. @axmopwl. Tpebosanus, npeovasiiemvle Kk hakmopam. Pecpeccuonnvlii anaius Kax
0CHO8a NIAHUPOBAHUs dKCnepumenma.. Teopus pakmopHulx nianos. PakmopHas Mooeauposanue
omceusaowux s3xcnepumenmos. llnanuposanue sxcnepumenma npu u3y4eHuu Mexanusma a6aeHul.
Ocobennocmu nAaHUPOBAHUsL NPOMBIUUIEHHO20 IKcnepumenma. 3akntodenue. [lymu pazsumus uoeti
NIAHUPOBAHUSA IKCHEPUMEHMA.
JlaGopatopHas 4.

[InanupoBaHue SKCIIEPUMEHTA IO CXEME JTaTUHCKOro KBajpara. (OCHOBBI INIAHUPOBAHUS
MOJIHOTO (paKTOPHOTO FKciepuMeHTa. OCHOBBI IUTAHUPOBAHUS IPOOHOTO (PaKTOPHOTO SKCIIEPUMEHTA
[InanupoBaHue 3KCIEpUMEHTa BTOPOro nopsijaka (4 yaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMYECKOE O0ecIIedeHHEe CAMOCTOSITeIbHOM

padoThI

IlepedyeHp TeM, BBIHECEHHBIX HA CAMOCTOSATEIILHOE U3YYCHHUE:
1. BapuanuoHHble psaapl M HMX CTaTUCTHUECKUE XapaKTepUCTHKH. ['paduueckoe u3o0pakeHHe
BAPUALIMOHHBIX PSAA0B. MOMEHTHI pacpeieICHuUs.
2. CrpnaxuBaHUe OHMIHUPHYECKUX JAHHBIX. BpIOop ONTUMAJIbHOW 3aBUCHUMOCTH. 3aKOHBI
pacrpeneseHys Cly4aiiHbIX BEJIUYMH.
3. Ilonatue o BBIOOPOYHOM METOE., CTATUCTUYECKHE OIEHKH I[apaMeTpOB pacHpeieieHus U
MPOBEpPKa CTATUCTUYECKHUX TUIOTE3. JIMCTIEpCUOHHBIN aHau3.
4. KoBapualluOHHBIN U KOPPEISILIMOHHBINA aHanu3. PerpeccuBHbIi aHAIIN3.
5. 3HaueHue SKCIEpUMEHTa B HUCCIeAoBaTeNbckoi padote. Ponb cuctemuoro nmoaxoma. dakropHoe
MIPOCTPAHCTBO U MOBEPXHOCTH ((PYHKIUS) OTKIIUKA.
6. UHTepBasn HeompeaeneHHOCTH (JOBEepUTeNbHbIM HHTepBa). [lomHblll (HakTOpHBINA AKCIIEPUMEHT
(II®D). Tlnawel mepBoro mopsnka (IUHEWHas Mojenb). [IpUUMHBI M UCTOYHUKHU OIIHOOK.
HeonpeneneHHOCT pe3ynbTaTOB H3MEPEHMUS.
7. MeToapl OTCEMBAIOIEI0 aKTUBHOTO JKcHepuMeHTa. PamxupoBanue (axkropo. Ilnaner BTOporo
nopsiaka. Mcronb3oBaHrue OpTOrOHAIBHBIX JBYXYPOBHEBBIX IIJIJAHOB B KAUYECTBE S/1pa.
8. IIpumeHeHne 1 BO3MOKHOCTH JUarpaMM pa3IMyHOro TUma (CToJI0UKOBas, ICHTOUHAs!, CEKTOpHAs ).
HyneBas n anpTepHaTUBHAS TUIIOTE3BI.

Jis  camocTOosATeNbHOW paboOThl HCIOJIB3YIOTCS METOJUMYECKHE YKa3aHUS 10 OCBOCHHUIO
JUCLUIUINHBI U U3JaHUS U3 CIIMCKA MPUBEICHHON HU)KE OCHOBHOM M JOTIOJHUTEIbHON JIUTEPATYPBI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

He mnanupyercs.

4.1.2.6. IlIpumepHbIi epevyeHb TeM KYPCOBBIX PadoT (MPOEKTOB)
He mnanupyercs.



4.2 @opMa o0yuyeHHsI: O4HO-320YHASA

YpoBeHnb 6a30BOT0 00pa30BaHMUs: BBICIIIEE.
Cpox 00yueHnus 2r 6M™.

Bcero ®opma
Tpynoem- Hpakru- | Jladopa-
Jlex- Koncyb- (KOHTaK- NPOMEKYTOYHOTO
KOCTb, YyecKHue TOPHBIE Komnr- CPC,
CemecTp umu, Taums, THas KOHTPOJIs (3K3.,
yac./ 3a4. 3aHATHA, paﬁOTbI, poJib,dac. qac.
qgac. gac. pa6ora), 3a4., 3a4. ¢ 0II.)
(V18 qyac. yac.
yac.
3 180/5 8 16 0,8 0,25 25,05 | 154,95 3au. ¢ om.
Hroro | 180/5 8 16 0,8 0,25 25,05 | 154,95
4.2.1. CTpyKkTypa AMCUUIJINHBI
Konrakthas pabota
00yJaromuXxCcs C IeAaroruaecKum 5
paboTHUKOM o
g ®dopma TeKyIero
g* KOHTPOJIS
= % yCIeBaeMoCTH (110
No Paznen (tema) 3 c HEZIENAM
m\ JIUCLIATUTUHBI = w| =] = o cemectpa), hopma
o =l E| E = [IPOMEXKYTOYHON
E e g = 5 arrecTauun (1o
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= 2 = o & )
g5 2 = a | = 4 = @)
2 35| & = B
) 3 5 A = > o
= =N &= g R = v
=l s 5| =
E| &
5| 8| = .
ol & §
i
1 | Beenenue. [loctanoBka | 3 | 2 4 38 YCTHBIH OTpoC,
3amaun. [InanupoBanue OTYET IO
SKCIIEPUMEHTA KaK 1a060paTOpPHBIM
paszen Teopun pabotam
JKCIEPHUMEHTA.
®akropsl. TpeboBanus,
MpEABSBISIEMBIE K
dakropam.
Perpeccuonnslil ananus
KaK OCHOBa
IJITAHUPOBAHUS
JKCIIEPUMEHTA.
2 Teopust hakTOpHBIX 3|2 4 44 YCTHBIH OTpoc,
m1aHoB. dakTopHas OTYET IO
Mozenb. [InanupoBanue 1a00paTOPHBIM
OTCEMBAIOIINX paboram
SKCTIIEPUMEHTOB.
IInanupoBanne
SKCIIEPUMEHTA MPHU
W3YYEHUU MEXaHU3Ma
SIBJICHUU.




OcobeHnHoctu
TUTAHUPOBAHUS
MIPOMBIIIIIICHHOTO
AKCIIEPUMEHTA.
3axmtouenue. Ilytn
pa3BUTHS UIEH
TUTAHUPOBAHUS
IKCIIEPUMEHTA.
Bapuanunonssie psabl 1
UX CTaTUCTHUYECKUE
XapaKTePUCTHKH.
I'paduaeckoe
n300pakeHue
BapHAIlOHHBIX PSJIOB.
MoMeHTBI
pacnpeeneHus

40

YCTHBIN OIIpoC,
OTYET 1O
1a00paTOPHBIM
pabotam

CrnaxuBaHue
SMITUPUYECKUX JTAHHBIX.
Br16op onTumanbHOM
3aBUCUMOCTH. 3aKOHBI
pacrpeneneHus
CITy4alHBIX BEJIUYUH .
[TonsiTrie 0 BHIOOPOYHOM
METoJIE.,
CTaTUCTUYECKHUE
OLICHKH ITapaMeTpoB
pacrpeeseHus u
pOBEpKa
CTaTUCTUYECKUX
TUIOTE3
JucriepcuoHHbIN
aHaJIM3.
KoBapuaunonsslii u
KOPPEISALMOHHBIN
aHanu3. PerpeccuBHbIi
anainn3. BseneHnue.
[TocTanoBka 3agauu.
[InanupoBanue
JKCIEPUMEHTA KaK
paszein Teopun
JKCIIEPUMEHTA.
®daxkrtopsl. TpeboBanusl,
pEeAbSBISIEMBIEC K
bakTopam.
Perpeccuonnsblii ananus
KaK OCHOBa
MJIAHUPOBAHUS
sKcrepuMenTa. Teopust
(aKTOPHBIX TUIAHOB.
dakTopHAs MOJEb.
[InanupoBanue
OTCEUBAIOIINX
IKCIEPUMEHTOB.
[InanupoBanue

32,95

YCTHBIN OTpOC,
OTYET I10
71a00paTOPHBIM
pabotam




AKCIIEPUMEHTA TIPH
M3YYCHUH MEXaHU3Ma
apreHuit. OcoOeHHOCTH
TUTAHUPOBAHHS
MIPOMBIIIIIICHHOTO
IKCIIEPUMEHTA.
3axmtouenue. Ilytu
pa3BUTHS UIEH

ITaHUPOBAHUA
OKCIICPUMCHTA.
Bcero 3a cemecTp 180 | 8 16 0,8(0,25] 154,95 | 3au. c o1.(0)
Hroro 180 | 8 16 0,8]0,25 | 154,95
4.2.2. Conepkanue TUCUMILTHHBI
4.2.2.1. IlepeyeHn JeKumi
Cemectp 3

Paszoen 1. Beeoenue. [locmanoska 3aoauu. Ilnanuposanue sxcnepumenma Kax pazoei meopuu
akcnepumenma. Daxmopwi. Tpebosarnus, npedvsesniemvle k pakmopam. Pecpeccuonmnsiii ananus
KaK 0CHO8a NAAHUPOBAHUS IKCNEPUMEHMA.

Jleknus 1.

[InanupoBaHue SKCIIEpUMEHTA KaK pa3/iesl TeOpUH dKcriepuMeHTa. TpeboBaHus,
npeabsBisgeMble K pakTopam. opmanuszanus npoiecca oroopa ¢paktopos (2 yaca).

Pazoen 2. Teopus paxmoprvix nnanos. @akmopuasn mooens. Ilnanuposanue omceusarouux
aKcnepumenmos. Illnanupoeanue sKcnepumenma npu u3yyeHuu Mexausma s61eHull.
Jlexknus 2.

PerpeccronHbli aHAJIN3 KaK OCHOBA INIAHUPOBAHUS YKCIIEPUMEHTA. Y PABHEHUE PErPECCUMU.
Teopus ¢akropHbix iaHoB. @akropHas Mozenb. [lomHbIN (hakTOpHBII SKCIepUMEHT. 3aaada
ontumusaiuu. [Inanuposanue s3xcepuMeHToB. OTHOPAKTOPHBIN HKCIIEPUMEHTATIBHBIH
skcriepuMeHT [InannpoBanue 3KkcniepruMeHTa pU U3y4YeHUU MeXaHu3Ma sisneHuil. [InanupoBanue
HKCIEPUMEHTA B YCIOBUAX HEoJHOpoAHOCTeH. Kitaccudukays miaHoB TUCTIEPCHOTO aHAIM3A.
3akmouenue. [lytu pasButus uaei minanupoBanus skcnepumenta BAPUAIIMMOHHBIE PAIBI 1
NX CTATUCTUYECKHUE. XAPAKTEPUCTUKU. BapuanunoHHbIE PsIbl U UX DJIEMEHTHI.
CpenHecTaTUCTUYECKHE XapAKTEPUCTUKHU psiaa pacnpenenenus. [IpakTudeckoe NCHOIb30BAHNE
CpeHECTaTUCTUYECKUX XapakTepucTHK B MammnHocTpoeHnn. [ PAONYECKOE U30BPAXXEHUE
BAPUAILIMOHHBIX PAJIOB. MOMEHTHLI PACITPEAEJIEHUS. I'paduueckoe nuzodbpaxenue
BapHAIMOHHBIX ps110B. MOMEHTHI psJia paclpeaeacHusl. ACUMMETPUS U IKCLIECC.
CI'JTAXXUBAHME DMITMPUYECKUX JJAHHBIX. BRIEOP OIITUMAJILHOM
3ABUCUMOCTMU. T'padudeckoe crnaxuBanue. AHaimutudeckoe criaxuBanne. SAKOHBI
PACIIPEJIEJIEHUS CJIYUYAUHBIX BEJIMUNH. Onpenernenue ciiyyaifHoil BeIMUNHBI X 3aKOHA
pacnpeieneHus Ci1y4ailHON BEIMUYMHBL. .3aKOHBI paclpeIesIeHNs CIly4aiHbIX BeIu4nH. [loHsATus o
Kkputepusix cornacusi. Kpurepuii cornacus y2-kBaapar [Iupcona. Kpurepuit cormnacus
Konmoroposa. HopmanbeHbll 3aKk0H pacnpeneneHus. [IpoBepka COOTBETCTBUS AMIIUPUYECKOTO
pacrpeenenys HopMaJabHOMY TEOPETHUECKOMY C TOMOIIBIO KpuTepus cornacus akazn. A.H.
Koamoroposa. IIpoBepka COOTBETCTBUS 3MIIMPUUECKOIO pacpeesieHUs] HOpMaIbHOMY 110
MOKa3aTesiM aCUMMETPHUU U 3KcLecca, KputepueB 3HakoB, [1losens u [llapnbe. YnpoliueHHbIl
cnoco6 JIunnebepra. y - pacrpeneneHue ciayyailHbIX BEJIMYMH U €ro OlleHKa (2 yaca).

Pa3zoen 3. Ocobennocmu nianupo8anus npomvluLienHo20 dKcnepumenma. 3axuroyenue. Ilymu
paseumus uoeu nIaHUpPosanus sKkcnepumenma. Bapuayuonnsie psovl u ux cmamucmuyeckue
xapaxmepucmuku. I pagpuueckoe uzobpasicenue sapuayuoHuvix psioos. Momenmol pacnpeoenenus
Jlekums 3.

[NOHATHUE O BBIBOPOUHOM METOIE. CTATUCTUYECKHUE. OHEHKHU
ITAPAMETPOB PACIIPEAEJIEHUA U TTPOBEPKA CTATUCTUYECKUX I'MITOTES.
Bri6opounsiii Mmetoa. ['eHepanbHas 1 BBIOOpOYHAst COBOKYITHOCTH. JlOBEpUTENIbHBIA MHTEpBAI U



JIOBEPUTENIbHAS BEPOSITHOCTh. CTaTHCTUYECKHUE OLICHKU NTapaMeTpoB pacnpeneneHus. OneHka
MaTeMaTH4YeCKOT0 OXKMIaHMA U IUcIiepcun mo BeiOopke. [locTpoeHune 1oBepUTEIHLHOIO HHTEPBAa
JUTSL MaTEMaTHYeCKOro 0>KUIaHUs MpU U3BECTHOM nucnepcuu . Pacnpenenenne CtbloieHTa.
[locTpoeHne 1OBEPUTENBHOIO HHTEPBAJIA Il MATEMATUYECKOT0 OXKHUIaHUs IPU HEN3BECTHOM [ [
OIICHKA KavyecTBa OLICHOK nucriepcur. OnpeneneHue He00X0IMMOT0 YKCia ONpeAeIICHH (3aMeEPOB).
IIposepka cratuctuyeckux runores. I[IpoBepka runoressl 0 paBeHCTBE cpeaHux. Jucnepcuun
reHepajgbHON COBOKYITHOCTU M3BeCTHHI. [Ipu HeusBecTHbIX . [lapHbIil ABYXBBIOOpOUHBIN t-TECT
U1l cpeiHuX. [IpoBepka runoressl 0 paBEHCTBE JUCIIEPCUN ABYX HOPMAaJIbHBIX T'€HEPaJIbHbBIX
coBoKynHocTel. [IpoBepka COOTBETCTBUS PE3YIBTATOB U3MEPEHUIN YCTAHOBIEHHBIM JOITY CKaM.
JINCITEPCUOHHBIN AHAJIN3. OxHodakTopHslil JUCTIEPCHOHHEIH aHaTu3. J{ByX()aKTOpHbIil
IMCIIEPCHOHHBII aHanu3. MHOTrobaKTOpHBIH aucrepcuonHsii anam3. KOBAPUALIMOHHBIN 1
KOPPEJISILIMOHHBIN AHAJIM3. O6mue cBenenus. OleHKa HaIeKHOCTH KO3 UIMeHTa
Koppersiuud. MHoxectBenHas koppensuus. PETPECCUBHBINM AHAJIM3. OGume cBefeHus.
OreHka Mo MEeTOly HaMMEHBIINX KBaApaToB /st JnHenon moaenu (HK. JloBeputenbhbie
WHTEPBaJIbl U KPUTEPUU JJISI MAPAMETPOB JIMHEMHOW MOJENH. [JoBepUTENbHBIE MHTEPBAJIbI ISt
YCIIOBHOT'O MaTeMaTU4ecKkoro oxxuaanus Y. Mi3MepeHne TECHOTHI CBSI3U B PErPECCUBHOM aHAIIU3E.
PacyeT nuHelHON perpeccuu Mo He CrpynnupOBaHHBIM JaHHBIM. PacyeT TMHEHHON perpeccuu mno
CIpYIIIMPOBAaHHBIM JaHHBIM. PacueT KpUBOIIMHEMHON perpecCUBHON CBsA3U. MHOKECTBEHHAs
perpeccusi. OnpeaeneHue TECHOTHI CBA3U B CIy4ae MHOXKECTBEHHOM perpeccuu. [lnannpoBanue
HKCIEPUMEHTA KaK pa3Jiel TeOpHH dKcnepuMenTa. TpeboBanus, peabsiBisieMble K (hakTopam.
®dopmanuzanus npoiecca otoopa GhakTopoB. PerpeccroHHbIi aHaIN3 Kak OCHOBA TUIAHUPOBAHUS
JKCIIEpUMEHTa. Y paBHEHHE perpeccun. Teopus pakTopHBIX TuIaHOB. DakTopHast Mozeb. [TomHbIi
(bakTOpHBII SKCTIEpUMEHT (2 yaca).
Pazoen 4. Cenaxcusanue smnupuyeckux 0aunvix. Boioop onmumanvhol 3a6ucumocmu. 3aKoHbl
pacnpeoenerus cryyainvlx éeaudut . Ilonamue o 86100pouHOM Memooe., CMamucmuiecKue OyYeHKU
napamempos pacnpeoenenuss U npoeepKa CMamucmuyeckux eunomes JJucnepcuonuviii anaius.
Kosapuayuonnulii u xoppenayuonnsiii ananus. Peepeccusnviii ananus. Beedenue. [locmanoska
3adauu. [Inanupoeanue sxcnepumenma Kaxk pazoen meopuu sxkcnepumenma. Paxkmopuwl. Tpebosanus,
npeovsaguiemvie K pakmopam. Pecpeccuonnwviii ananuz kak ocnoéa niaHupo8aHus SKCnepUMeHma.
Teopus pakmopnwix nianos. @akmopHas mooens. IInanuposanue omceusaouux IKCNepUMeHmos.
IInanuposanue sxcnepumenma npu uzyienuu mexanuzma asieruil. OcobeHHocmu nIaGHUPOBAHUSL
NPOMBIULIIEHHO20 Kcnepumenma. 3axnouenue. [lymu pazeumus uoei niaHUpO8anus IKCnepumenma.
Jeknus 4.

3anaya ontumuzauuu. [lnanuposanue sxcnepuMenToB. OqHOPAKTOPHBIN
9KCIIEPUMEHTAIIBHBIN SKcIIepuMeHT. [ nannpoBanne sxkcriepuMenTa pyu N3y4eHUH MEXaHu3Ma
spneHuil. [ImanupoBaHue 3KCrieprMeHTa B YCIOBUAX HeoqHOpoiHOCcTeN. Kiaccudukamus miaHos
JMCTIEPCHOr0 aHanu3a. 3akimoueHue. [yt pa3BuTus uael miaHUpoBaHUs SKCIIEpUMEHTa (2 yaca).

4.2.2.2. IlepeyeHb NPAKTHYECKHUX 3AHATHI
He mianupyercs.

4.2.2.3. Ilepeuennb J1ad0paTOPHBIX PadoT

Cemectp 3
Pazoen 1. Beeoenue. [locmanoska 3aoauu. Ilnanuposanue sxcnepumenma Kax pazoei meopuu
akcnepumenma. Paxkmopwi. Tpebosanus, npeovasiaemvie Kk pakmopam. Pecpeccuonnwiii ananusz
KaK 0CHO8A NAAHUPOBAHUSL IKCHEPUMEHMA.
JlaGopaTopnas 1.

BapuannoHHbIe psIJIbI M MX CTATUCTHYCCKHE XapaKTepUCTHKH. [ padudeckoe m3o0pakeHue
BapHALMOHHBIX psifoB. CriaknuBaHUe SMIMPUIECKUX JaHHBIX. BEIOOp ONTHMaNbHOM 3aBHCHMOCTH.
3aKOHBI pacnpeesiCHHsI CITyYaliHbIX BETUYMH. BEIOOp ONTHMAaIbHON 3aBUCUMOCTH (4 Yaca).



Pazoen 2. Teopus pakmoprwix nnanos. @akmopuasn mooens. Ilnanuposanue omceusarouux
sKcnepumenmos. llnanupoganue sKcnepumenma npu u3yyeHuu Mexanu3ma A6J1eHul.
JlaboparopHnas 2.

3aKOoHBI pacIpeesieHus CaydaiHbIX BenuunH. HopManbHblii 3aK0H pacnpeaeneHus. Beioop
ONTUMAJIBHOM 3aBUCUMOCTH. 3aKOHBI PACIPEACIICHUS CTyYailHbIX BeIMYUH. OIEHKU apaMeTpoB
pacnpenesnenus (4 daca).

Pa3zoen 3. Ocobennocmu nianuposanus npomvluLieHHo20 dKkcnepumenma. 3axmovenue. Ilymu
pazeumus uoel NIaHUpPo8anUs IKCnepumenma. Bapuayuonnsie paosi u ux cmamucmuyeckue
xapaxkmepucmuxku. I pagpuueckoe uzobpasicenue sapuayuoHHvlx psioos. Momenmol pacnpeoenenus
JlabopaTopnas 3.

[IpoBepka cTaTucTdeckux runore3. Jucnepcnonnsiii ananu3. KoBapuanmoHHbBIN U
KOppEJIALMOHHbIN aHanu3. PerpeccusHslii ananus. [Ipsmas perpeccus. PerpeccuBHbiil aHanu3
KpuBonuneiinas perpeccus (4 yaca).

Pasoen 4. Cenasrcusanue smnupuveckux oannwix. Buloop onmumansHou 3aeucumocmu. 3akoHbl
pacnpeodenerus cryyaiinvlx éeaudut . Ilonsamue o 66100pouHOM Memooe., CmamucmuidecKue OyeHKu
napamempog pacnpeoenenus U npoeepKa CMamucmuyeckux eunomes JJucnepcuonusiii anaius.
Kosapuayuonnwiii u koppensiyuonuwiii ananus. Peepeccusnviii ananus. Beeoenue. [locmarnoexa
3a0auu. IInanuposanue s3xcnepumenma Kax pazoen meopuu sxcnepumenma. @axmopwi. Tpebosanus,
npeovseisemvle Kk pakmopam. Pecpeccuonmsiii ananus Kaxk 0CHO8A NIAHUPOBAHUS FIKCHEePUMEHMA.
Teopusi pakmopnwix nianos. @akmopHas mooens. Ilnanuposanue omceusarouux IKCNePUMeHmos.
IInanuposanue sxcnepumenma npu uzydenuu mexanuzma asieruil. OcobeHHocmu NIAGHUPOBAHUSL
NPOMBIUIEHHO20 SKCnepumenma. 3axnouenue. Ilymu pazeumus uoei niaHuposanus IKCnepumenma.
JlaGopatopHnasn 4.

OCHOBBI TUIaHUPOBAHHUS MTOJIHOTO (PaKTOPHOTO 3KcriepuMeHTa. OCHOBBI IJITAHUPOBAHUS
IpoOHOTo (haKTOPHOTO FKCIepuMeHTa. [InannpoBaHne IKCIIEpUMEHTa BTOPOTO MOPSIIKA.
OnHo(haKkTOpHBIN perpecCUOHHbIN aHaIn3. J[ByX(paKTOpHBIN qUCTIEpCHOHHBIN aHamu3 (4 yaca).

4.2.2.4. IlepeyeHb TeM U y4eOHO-MeTOAUYECKOE O0ecTeYeHue CaMOCTOSITeIbHOM

padoThI

[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITENIbHOE U3yUEHHE:

1. BapuanuoHHbIe pAIbl U UX CTATUCTUYECKHUE XapaKTepUCTUKHU. | 'padudeckoe m3obpaxenne
BAPUALIMOHHBIX PAOB. MOMEHTHI pacpeieeHuUs.

2. CriaxxvBaHue SMITMPUYECKHUX JaHHBIX. BbIOOp onTHManibHOM 3aBUCUMOCTH. 3aKOHbI
pacrpeneneHus ciiy4aiiHbIX BEJITUYHH.

3. IlonsiTHE 0 BEIOOPOUYHOM METOJE., CTATUCTUYECKHE OLIEHKHU ITapaMeTpOB paclpeaeseHus U
MIPOBEPKA CTATUCTUYECKUX TUNOTE3. J(MCIIEpCHOHHBIN aHAIU3.

4. KoBapuaiiuoHHbIN U KOPPEISALIMOHHBIN aHanu3. PerpeccuBHbIi aHaums.

5. 3HayeHHUE DKCIIEPUMEHTA B UCCIIEA0BATENILCKOM paboTe. Poibs cucTeMHOro moaxoma.
@DaKToOpHOE MPOCTPAHCTBO M MOBEPXHOCTD ((PYHKIINS) OTKIIHKA.

6. HTepBan HeonpeneaeHHOCTH (IOBEPUTEIIbHBIN nHTEpBa). [TomHbIN (hakTOpHBIH
skcriepumeHT (I1DJ). [Inans! nepBoro nopsaka (MMHeHHas MoJienb). [[puunHBI U1 HICTOYHUKHN
omm6ok. HeonpeeneHHOCTh pe3ybTaTOB U3MEPEHUSI.

7. MeToibl OTCEMBAIOIIETO aKTUBHOTO 3KcTiepruMenTa. PanxupoBanue gpaxtopos. [Inanst
BTOpPOro nopsiaka. Mcrnonb3oBaHue OPTOrOHAIBHBIX JBYXYPOBHEBBIX IJIAHOB B KAUE€CTBE SAPA.

8. [IpuMeHeHue 1 BO3SMOXHOCTH JHAarpaMM pa3iIMdHOTO TUNA (CTOIOMKOBAS, JICHTOYHAS,
cektopHasi). HyneBas u anbTepHaTUBHAS TUIIOTE3bI.

Jnst camocToATenbHONH pabOThl MCMONB3YIOTCS METOAMYECKHE YKa3aHWA [0 OCBOCHHIO
JUCUUILIMHBI U U31aHUS U3 CIIMCKA MPUBEICHHONW HUYKE OCHOBHOW U JOTOJHUTEIBHOU JTUTEPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIBHBIX padoT, pedepartos, TP, PI'P, PIIP

He mianupyercs.

4.2.2.6. IlpumepHbIil IepedeHb TeM KyPCOBbIX padoT (IIPOEKTOB)
He mnanupyercs.



5. O0pa3oBaTe/ibHbIE TEXHOJIOT UM

[Tpy OCBOCHMYU TUCIHMIUTMHBI UCTIONB3YIOTCS CICIYIOIINE COYETaHUSI BUJIOB YUeOHOU pabOTHI
¢ MeTojamMu U (opMaMH aKTHBHU3AIUU TO3HABATEILHOU NESTEIBHOCTH CTYACHTOB JJISl JOCTHKCHUS
3aIJJTAHUPOBAaHHBIX PE3YJIbTATOB OOYYEHHs W peaju3alMd KOMIETEHTHOCTHOTO moaxoaa. B
mpolecce M3y4eHUs AUCIHUIUIMHBI TPUMEHSeTCS KOHTaKTHAs TEXHOJIOTHs TMpemnojaBaHus (3a
WCKJIFOYEHUEM  CaMOCTOSTENIBHO W3ydYaeMbIX CTyAeHTamHu BompocoB). [lpm  mpoBeneHuu
7a00paTOpHBIX PA0OT TPHUMEHAIOTCS WMUTAIMOHHBIA WJIM CUMYJSIMOHHBIN IMOAXOMA, KOTJa
MperoiaBaTesieM pa30oupaeTcss Ha KOHKPETHOM MpUMepe MpoOJIeMHAast CUTYallnsl, BCE IIard PEeIICHHS
3aJa4d CTYAEHTaM JEMOHCTPUPYIOTCS NPU MOMOIIM MYJBTUMEIUHHON TEXHUKH. 3aTeM CTYIEHTHI
CaMOCTOSITEIIFHO PEIIA0T aHAIOTUYHBIC 33 JaHHs.

JUis  AOCTIDKEHHsI TIOCTABJICHHBIX IeJie MpernojaBaHus JUCIMIUIMHBI pealu3yrTcs
CJICYIOIINE CPECTBA, CIIOCOOBI M OPTaHU3aIIMOHHBIC MEPOTIPUSITHS:

- U3yuYeHHE TEOPETHYECKOro MaTepuaja IUCHUIUIMHBI Ha JIEKIUAX C HCHOJIb30BAHHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHIA,

- CaMOCTOSITENIbHOE M3YYEeHHE TEOPETUYECKOTO MaTepHaa JUCHUIUIMHBI C UCIOJIb30BAHUEM
Internet-pecypcoB, mHGOpPMAITMOHHBIX 0a3, METOAUYECKHX Pa3pabOTOK, CHEIUaIbHOW y4eOHOW W
HAy4HOU JIUTEPATYPBHI.

6. OnleHO4YHBIE CpPeACTBA AJIsl TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH,

l'[pOMe?KyTO‘lHOﬁ aTreCTallum 110 uToraM OCBOCHUA JUCHUIIIMHBI.
@DOH/IpI OLICHOYHBIX MAaTEPHAIOB (CPEACTB) IPUBEIEHBI B IPHIIOKEHUU.

7. YueOHO-MeTOAUYeCcKOe U HH(pOpMAIIMOHHOE o0ecniedeHue TUCIMIJIMHBI.

7.1. OcHOBHAasl y4eOHO-MeTOAMYECKAS JUTepaTypa o AMCUMILIMHE

1. CxBopuosa JI.M. MeTofon0rust Hay4HBIX UCCIICIOBAaHUI [DIEKTPOHHEBIN pecypc]: yueOHoe
nocobue/ CkBoprioBa JI.M.— DeKTpoH. TeKCTOBBIC TaHHBIe.— M.: MOCKOBCKHI TOCyAapCTBEHHBIN
CTpouTeNnbHBIM yHUBepcutrer, AW Ilu Dp Memma, OBC ACB, 2014.— 79 c. -
http://www.iprbookshop.ru/27036.html

2. Kop3syn H.JI. Co6op, o6paboTka ©u aHaiIM3 HAYYHO-TEXHUYECKON uHOOpMAIUU
[DnekTpoHHBI  pecypc]: yuebHOe mocoOue IS NPAKTHUECKUX 3aHSITHH  MarucTpaHTOB
cneruanbHoctTd 270800 «CtpouTtenscTBO», Maructepckod mnporpammbl  «lIpornosupoBanue
XapakTepucTuk cuctem xku3zHeoOecneueHus» (TBm) Kop3syn H.JL.— DiekTpoH. TEKCTOBBIC
JaHHbIE.— Capartos: Byzogsckoe o0OpazoBanue, 2014.— 55 C. -
http://www.iprbookshop.ru/20412.html

3. Kmumenko W.C. Meromonorus CHCTEMHOIO HCCIEIOBAaHUSA [DIJIEKTPOHHBIN pecypc]:
yuebHoe mocobue/ Kmmmenko M.C.— DnexTpoH. TekcroBble aaHHble.— CaparoB: By3oBckoe
obpazoBanue, 2014.— 207 c. - http://www.iprbookshop.ru/20358.html

7.2. IoNOJIHUTEJIbHAS YUeOHO-MeTOoAMYeCcKas JJUTePATypa Mo JMCHUIINHE
1. OcHOBBI MaTemaTHueCKOW 00paboTku uHbopManmu [DIEKTPOHHBIN pecypc]: ydeOHoe
nocobue JIsl OpraHu3alid CaMOCTOSITENbHOU AestenbHoCTH cryAaeHToB/ M.H. BnacoBa [u ap.].—
OnexTpoH. TekcTroBble naaHHble.— llepmb: llepMckuii rocylapCTBEHHBII TI'yMaHUTapHO-
negaroruueckuii yausepcuret, 2013.— 115 ¢ - http://www.iprbookshop.ru/32076.html

7.3. [lepeyenb NH(POPMAIUOHHBIX TEXHOJIOTUI, MCNIOJIb3YeMbIX NIPH
OCYyLIeCTBJIEHHH 00pa30BaTeJILHOTO NMPoLecca N0 JUCHHUILINHE, BKIKYas
nepeyeHb MPOrpaMMHOI0 obecrevdeHnsi 1 UHPOPMAIMOHHBIX CIIPABOYHBIX

CUCTEM
B  oOpasoBarensHOM  mporecce  HCHONB3YIOTCS — MH(QOPMAIMOHHBIE  TEXHOJOTHH,
peann3oBaHHBIE Ha  OCHOBE  MH(OPMAIIOHHO-00PAa30BATENLHOTO  TOpTaja  WHCTHTYTA
(www.mivlgu.ru/iop), 1 ”HHOKOMMYHHUKAIIMOHHOM CETH WHCTUTYTA!



- IPeI0CTaBJICHNE Y4eOHO-METOANYECKIX MATEPHUAJIOB B 3JICKTPOHHOM BH/IE;

- B3aMMOJCHCTBHE YYaCTHHKOB 0Opa30BaTENIbHOIO IIpolecca dYepe3 JIOKAIbHYI0 CEeTh
nHCTATYTa U HTEpHET;

- IPEJI0CTaBIIEHUE CBEACHUI O pe3yibTaTax yueOHOU NEeATENbHOCTH B 3JEKTPOHHOM JINYHOM
KabuHeTe 00yJaroImerocs.

WudopManroHHbIe CIIPABOYHBIE CUCTEMBI:

— http://dic.academic.ru (CiioBapu u HITUKIIONEIUN);

— http://elibrary.ru (Hayunas snekrporHas Ou0iInoTEKa).

[TporpamMmmHOe obecrieueHue:
Microsoft Windows 7 Professional (ITporpamma Microsoft Azure Dev Tools for Teaching
(Order Number: IM126433))

7.4. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOMN CeTH

«HTEpHET», HEOOXOAMMBIX IJI OCBOEHHS AUCIHUIINHBI
iprbookshop.ru
dic.academic.ru (CioBapu 1 SHIUKIIONEINH);
elibrary.ru (Hayunas snexktponHas 6M0IMoTEKA).
mivlgu.ru/iop

8. MarepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUIINHbI
Jlaboparopust HauepTaTeIbHON T€OMETPUHN U HHKEHEPHOU rpapuku
[Tpoextop Sanyo PLC-XUS83; nacrennsiii s5kpan; DVD npowurpsiBatens Pioneer DV310-S;
HarJsiIHble MOCOOHS; TUIAKATHI.

KaOuner nnxenepHoi rpapuku
[Tpoextop Sanyo PLC-XUS83; nacrennsiii s5kpan; DVD npourpsiBatens Pioneer DV310-S;
HarJIsgHbIe TOCOOUS; TUIaKaThI.

Kommprotepnsrii kiacc. [Tomerenue 1ist caMoCTOSATETFHOM pab0Thl 00YJIaOITUXCsT

5BM Intel Core 2 E4400 2,0 I'Tu, 9BM Intel Core 2 E5500 2,8 I'Tu, ckanep Epson GT
15000. TIK CPUID Intel(R) Core(TM) i5-3330 CPU @ 3.00GHz/ Chipset$H77-D3H_BIOS
DATE/RAM 8150 M6/HDD 1024 GB/ LG FLATRON E1910 -12 mrr.

Kommerorepnsiit kinacc. [Tomenienne s caMoCTOSTeNbHON paboThl 00YYarOIIUXCS
I1K Intel Core i7-4790 3.6 GHz-2 wr., IIK Intel Core i5-4570 3.2 GHz-10 mir.

9. MeTozmqecxne YKa3zaHud 110 OCBOCHUIO ITUCHMUITJIMHBI

st ycrnemrHoro OCBOEHHUSI TEOPETUYECKOIo MaTepuana OOy4aroU[uiics: 3HaKOMHUTCS CO
CIIMCKOM PEKOMEHIYEMON OCHOBHOW M JIOTIOJHMTEIBHOW JIUTEPATYphl; YTOUHSET y MPENoAaBaTels,
KAaKUM JIONOJIHUTENIbHBIM MOCOOUAM CJeIyeT OTAATh IMpPEANoYTEeHUE; BEIET KOHCIEKT JEeKIUUHA u
npopabaTbIBaeT JEKIMOHHBIA MaTepua, Moib3ysACh KaK KOHCIEKTOM, TaK U YUYEeOHBIMU MOCOOUSIMH.
Ucnonezyer WMOII, rae npuBeneHbl OMOITHUTEIbHBIE  TEOPETHUECKHE MaTepuaibl. Tam ke
IIPUBE/IEH KOHCIEKT JIEKIIMH U 3JIEKTPOHHBIN KOHCIIEKT JIEKIIUH.

Jlo BbIMONIHEHUsI AOOPATOPHBIX pabOT OOyuaIOLIMICS H3y4daeT COOTBETCTBYIOLIMM pa3jaen
teopuu. Ilepen 3aHATHEM CTyIEHT 3HAKOMHUTCS C ONMMCAHHEM 3aJaHUN I BBINOJHEHHsS palOoThI,
BHUMATEJIPHO M3y4YaeT COACpP)KaHUE U MOPSAIOK MPOBEACHUS J1abopatopHoil paboTsl. JlabopaTopHas
paboTa MpoBOAATCS B KOMIIbIOTEPHOM Kitacce. OOyyaromuyecs BhITOTHAIOT HHAUBUAYAIBHYIO 3a/1a4y
KOMITBIOTEPHOTO MOJIEJIMPOBAaHUSI B COOTBETCTBHM C 3aJlaHMEM Ha JIabopaTOpHYIO paloTy.
[losydyeHHbIE pe3yabTaThl HUCCIENOBAHUN CBOAATCA B OTYET M 3AIIMINAIOTCS IO TPaJULMOHHOMN
METOJMKE B Kjacce Ha cieayrmeM JabopaTopHOM 3aHATHH. HeoOXoauMbIil TeopeTHYeCKHi
MaTepuall, MHIUBUIyaJIbHOE 3a/laHue, IIard BBIMOJHEHUs Ja0opaTOpHOH paboThl U TpeboBaHHE K
OTYETy TMpHUBEJIEHbl B METOAMYECKMX YKa3aHUAX, pPA3MELICHHbIX Ha HHPOPMALUOHHO-
00pa30BaTEILHOM MOPTAJIC HHCTUTYTA.



CamocTosTenbHasi paboTa OKa3blBaeT Ba)XXHOE BIMsSHHME Ha (OPMUPOBAHHME JIMYHOCTH
OyIyIIero crernuanaucTa, OHa MIaHupyeTcst 00yJaroMMCs CaMOCTOATENbHO. Kaxplil o0yJarommiics
CaMOCTOSITEIIBHO OMpPEEIIIeT PEKUM CBOCH pabOThl U MEpPY TPy/a, 3aTPaunuBacMOro Ha OBJIAJCHHUE
y4eOHBIM COJep)KAaHUEM AUCHUIUIUHBL. OH BBIOTHSET BHEAYIUTOPHYIO pPabOTy U U3y4YeHHE
pa3zesioB, BHIHOCHUMBIX Ha CAMOCTOSITENbHYIO paboTy, MO JIMYHOMY HWHIMBUAYaJbHOMY IUIaHY, B
3aBUCHMOCTH OT €T0 MOJArOTOBKH, BPEMEHH U JIPYTUX YCIOBUH.

dopMa 3aKITFOYUTEIFHOTO0 KOHTPOJIS TPH MPOMEKYTOUHON aTTeCTAIlMM — 3a4eT C OICHKOM.
Jlis mpoBeneHUsT MPOMEXKYTOUHOM aTTecTallyl MO AWCIHILIHHE pa3paboTaHbl (OHI OICHOYHBIX
CPEICTB U OAJUIbHO-PEUTHHIOBAs CHUCTEMa OLIEHKH Y4eOHON NesATeNbHOCTH CTyJaeHTOB. OleHKa Mo
JTUCITUIIMHE BBICTABISIETCS B WH(MOPMAIMOHHONW CHCTEME M HOCUT WHTETPUPOBAHHBIM XapakTep,
YUUTBHIBAIOIINNA pe3yIbTaThl OLIEHUBAHUS YYacTHsl CTYIAEHTOB B ayJUTOPHBIX 3aHATHUSAX, KauecTBa U
CBOEBPEMEHHOCTU BBINIOJIHEHUS 3aJaHMd B XOJ€ M3YUYCHHUS JUCHUIUIMHBI M IPOMEKYTOUYHOM
aTTeCTallUU.



[Iporpamma cocrtaBiena B cooTBeTcTBUM ¢ TpeboBanmsmMu PI'OC BO mo nHampaieHHIO
15.04.05 Koncmpykmopcko-mexHnonozuueckoe obecneyenue MauuHoCmpoumenbHulx npou3e00Ccmes n
MPO(UITIO TOATOTOBKU 7exXHOo102Usl MAUUHOCMPOEHUS
Pabouyro nporpammy coctaBun Curanmuves C.A.

[Iporpamma paccmoTpena u ogo0peHa Ha 3acenanuu kadenpsr TMC

npotokoa Ne 15 ot 17.05.2023 ropa.
3aBenyrommii kadeapoit TMC Huwun A.B.
(IToxmuce)

PabGouass mporpamma paccMOTpeHa M 0J00peHa Ha 3acelaHud Y4eOHO-METOIUYECKOU
KoMHCCHU (aKyIbTeTa

nporokoi Ne 6 ot 23.05.2023 rona.
IIpencenarens komuccun MCD Kanunuuenxo M.B.
(ITonmuce) (®.1.0.)




Ilpunoscenue
@oH/1 O1IEHOYHBIX MATEPHAJIOB (CPEACTB) MO TUCIUIITIHHE
Teopust TUIAHUPOBAHUS MHOTO(AKTOPHBIX YKCIIEPHMEHTOB B MAIIMHOCTPOCHUH U MaTEMaTHUCCKHE
METO]IbI 00Pa0OTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX

1. OIIeHOquIe MaTepuaJbl AJA MPOBECACHUA TEKYILIECI0 KOHTPOJIA YCIICBAEMOCTH

mo AMCIOUIIJINHE

BOIPOCHI K JJabopaTopHoit pabote Nel

1. Yto Takoe MJaHMPOBAHUE SKCIIEPUMEHTa U KAaK OHO MHCIIOJB3YETCs B HM3MEpPHUTEIbHOMN
TEXHUKE?

2. Kakue cTaTuCTUYECKUE METO bl MCIIOJIB3YIOTCS MPH IIAHUPOBAHUH SKCIIEpUMEHTA?

3. Kakue TuIbl 3KCIIEpUMEHTOB CYIIECTBYIOT U KaK OHU OTJIMYAIOTCS IPYT OT Apyra?

4. Kak mpoucxoIuT BEIOOP ONTUMAJILHOTO IUIaHa 3KCIIepUMEHTa?

5. Kakue napameTpbl MOTYT ObITh YUTEHBI IIpU IJIAHUPOBAHUU IKCIIEPUMEHTA?

6. Kakue MeTo/1bl HCIOIB3YIOTCS /AJIsl aHAIN3a PE3YJIbTaTOB SKCIIEpUMEHTa?

7. Kakue mpeumyiiecTBa U OrpaHUYEHHUS MMEET MCIOJIb30BAaHUE CTATUCTHUECKHX METOOB
NIPU TUTAHUPOBAHHUU HKCIIEpUMEHTa?

8. Kakoe 3HaueHne uMeeT MIaHUPOBAaHNE SKCIIEPUMEHTA B IPAKTUKE U3MEPEHUN U KOHTPOJIS?

BOITPOCHI K JJTabopaTopHoi padore Ne2

1. Uro Takoe KOpPpENISLMOHHBIM WU PErPECCUOHHBIM aHAJIW3 M KAaK OHU HCIOJB3YIOTCS B
WU3MEpUTENBbHON TeXHUKE?

2. Kakue napameTpsl MOTYT OBITh YYTE€HBI B KOPPEIISLIUOHHOM U PErPECCHOHHOM aHanu3e?

3. Kakue craTucTueckre METOAbl UCIONB3YIOTCS MPU KOPPETSUOHHOM U PErpecCHOHHOM
aHainuze?

4. Kak nOpouCXOIWT aHajdu3 3aBUCUMOCTEH MEXIY TNEPEMEHHBIMH C IOMOIIBIO
KOPPEJSLMOHHOTO ¥ PErPECCUOHHOTO aHanu3a?

5. Kakue MeTonbl HCHONB3YIOTCA Ui OLIEHKHM TOYHOCTH MOJENed KOpPPENSLIUOHHOTO M
pEerpeccCuoHHOro aHanuza’?

6. Kakme mnpeumyiiectBa M OrpaHHYEHHUS HMEET HCIOIb30BaHUE KOPPEISLMOHHOTO U
PErpeCCUOHHOTO aHaJIN3a B U3MEPUTEIIbHON TEXHUKE?

7. Kakue MeToIbpl UCHOIB3YIOTCS Ul ONTUMHU3ALUN PadOThl CUCTEMBbI KOPPEISLIMOHHOTO U
perpeccuoHHOro aHanuza’?

8. Kakoe 3HaueHuMe uMeET KOPPEISUMOHHBIA W PETPECCMOHHBIN aHaIU3 B IPAKTHKE
U3MEpPEHU U KOHTPOJIS?

BOIPOCHI K JJTabopaTopHoi padbore Ne3

1. Yro Takoe OAHO(AKTOPHBIM pPETPECCHOHHBI aHadM3 M KaK OH HCIIONB3YyeTCsS B
U3MEPUTEIIBHON TEXHUKE?

2. Kakue napameTpsl MOTYT OBITh YYTEHBI B OTHO(PAKTOPHOM PETPECCHOHHOM aHam3e?

3. Kak mnOpoucxoauT aHamu3 3aBUCUMOCTEH MEXKIYy NEPEMEHHbIMH C TOMOUIbIO
0JTHO()aKTOPHOTO PETrPECCUOHHOTO aHaIu3a?

4. Kakue MeTOAbl HUCHONB3YIOTCA Uil OICHKM TOYHOCTH MoOJene 0aHO(paKTOPHOTO
perpeccuoHHOro aHanuza?

5. Kakue mnpeumymiecTBa M OrpaHUYEHHUS HMEET HCIIOJIb30BaHUE OJHO(PAKTOPHOTO
PErpeCCMOHHOTO aHaJIN3a B U3MEPUTEIIbHON TEXHUKE?

6. Kakue MeToapl HCIONB3YIOTCS AN ONTHUMM3AIMH PabOThl CHCTEMBbI OJIHO(PAKTOPHOTO
perpeccuoHHoro aHanuza’?

7. Uto Takoe MABYX(MAKTOPHBIA NHUCIIEPCHOHHBIM aHAIW3 W KaK OH UCIOJb3YyeTcs B
WU3MEPUTENBHON TeEXHUKE?

8. Kakue mapamMeTpbl MOTYT OBITh YUTEHBI B IBYX()aKTOPHOM JUCTIEPCHUOHHOM aHanu3e?

9. Kak mnpoucxoaurT aHaiu3 3aBUCUMOCTEH MEXIy MEpPEMEHHbIMH C TOMOILBIO
IBYX(haKTOPHOTO TUCTIEPCUOHHOTO aHAIN3a?

10. Kakue MeTOapl HCIONB3YIOTCS I OINCHKM TOYHOCTH MOCNIeH IBYX(akTOpHOTO
JUCIIEPCHOHHOIO aHaJIn3a?



11. Kakue mnpeumymiecTBa W OrpaHHYCHHs HMMEET HCIOJIb30BaHUE ABYX(aKTOPHOTO
JUCIIEPCUOHHOIO aHAJIN3a B U3MEPUTENIBHON TEXHUKE?

12. Kakue MeTOJbl HCIOJIB3YIOTCA AJIA ONTUMHU3AIMU PabOThl CHUCTEMBI JABYX(aKTOPHOTO
JIMCIIEPCUOHHOTO aHan3a?

13. Kakoe 3HaueHue mmeer OaHOGAKTOPHBIA PErPECCHOHHBIN aHaIU3 U JBYX(haKTOPHBINA
JUCIIEPCUOHHBIN aHAJIN3 B IPAKTUKE U3MEPEHUN U KOHTPOJIS?

BOITPOCHI K TabopaTtopHoi padbore Ned

1. YUro Takoe cxema JATUHCKOTO KBaJpaTa M KAaK OHA HCIOIb3YyEeTCS B IUIAHUPOBAHUU
3KCrepuMeHTa?

2. Kakas OocHOBHas I€JIb MCIOJb30BAaHUS CXEMbI JIATUHCKOIO KBajpaTa B IUIAHUPOBAHUU
3KCrepuMeHTa?

3. Kakue mapameTpbl MOTYT OBITh YYTEHBI MpPHU IJIAHUPOBAHUHM OSKCIIEPUMEHTa IO CXEMe
JATUHCKOTO KBajpara?

4. Kak mpoucxoauT BbIOOp ONTHMAIBHOTO IUIaHA HKCIEPUMEHTA IO CXEME JIATUHCKOTO
KBajipata?

5. Kakue npenMy1iecTBa U OrpaHUYEHHUS] IMEET UCIIOJIb30BAHUE CXEMBI JIATUHCKOIO KBaJipaTa
B IJJAHUPOBAHUM 3KCIIEpUMEHTA?

6. Kak mponcxoauT miaHupOBaHUE TOTHOTO (PaKTOPHOTO SKCIIEPUMEHTA M KaKUe TapamMeTphl
YUHUTBIBAOTCS TIPU 3TOM?

7. Kak npoucxoauT IUIaHUPOBAaHHWE JPOOHOro (PaKTOPHOIO OKCIEpUMEHTa U KakKue
rapaMeTpbl YUYUTBIBAKOTCS IIPU 3TOM?

8. Kak mpoucxoauT niuaHMpoBaHUE HKCIEPUMEHTAa BTOPOIO MOpPsAKAa U Kakue MapameTpsl
YUHUTBIBAOTCS IPU 3TOM?

9. Kakue MeTo/bl UCTIOIB3YIOTCS ISl OLIEHKH TOYHOCTHU PE3YJIbTaTOB AKCIIEPUMEHTA?

10. Kakue mnpeumymiecTBa W OTpaHUYCHUS HMEET HCIIOJNB30BAHHE TOJHOTO, JPOOHOTO
(haKTOPHOTO IKCTIEPUMEHTA M SKCIIEPUMEHTA BTOPOTO TOPSIKA B TUIAHUPOBAHUHN SKCTIEPUMEHTA?

11. Kakue MeToApl HCMONB3YIOTCA Ui ONTHUMH3AIUU PAOOTHl CUCTEMBl TUIAHUPOBAHUS
JKCIIEpUMEHTa?

12. Kakoe 3HaueHHe HMMEET IUIAHHUPOBAHHUE SKCIEPUMEHTAa B IPAKTHUKE HW3MEPEHHN U
KOHTpOJIS?

Bonpocs! quis pertuar-konTposs Ne 1

1. Yto Takoe aKTUBHBIN SKCIIEPUMEHT?

2. Yto Ha3bIBaETCS MOJHBIM APOOHBIM HKCIIEPUMEHTOM?

3. Kak BbIOuparoTcs ¢akTopsl INIAHUPOBAHUS, UX OCHOBHbIE (0a30BbI€) YPOBHU U UHTEPBAJIbI
BapbUpOBaHUs?

4. Yka3atb NOpAJIOK NPOBEACHUS dKCIIepUMeHTa MetooM [1D3.

5. Kak cocraBnsierca MaTpuna mianupoanus [1OD?

6. Kak BbIOpaTh IEHTp TUTaHA SKCIIEpUMEHTA?

7. Uem onpezenseTca BeIMYMHA HHTEpBasIa BapbupoBaHus (pakropa?

8. [Touemy HEOOXOIUMO TPOBEICHNE TTAPAIIIIETBHBIX OMBITOB U MX PAHIOMH3AIINS?

9. Kak 3aBUCHUT 4HCIIO ypPOBHEW BapbUPYEMBIX (PAKTOPOB OT MOPSIKA UMHUTALMOHHOM MOJIEIH,
MpEJICTAaBICHHOM B BUE MOJMHOMA?

10. B yem 3akio4aeTcsi CMBICH pa3pabOTKU MaTeMaTUYeCKOW MOJENH IO MPUHIHILY «OT
MIPOCTOr0 — K CIOXKHOMY»?

11. KakoB opsiioK cTaTUCTUIECKON 00pabOTKYU M aHAJIM3a Pe3yIbTaTOB IKCIIEPUMEHTA?

U KaK CJIeAyeT MOCTYNUTh B 3TOM ciiydae?

12. Yro HazbIBaeTcs APOOHBIM (PaKTOPHBIM SKCIIEPUMEHTOM?

13. B kakux ciaydasix BO3MOXHO IU1aHupoBaHue [DI?

14. Kak MOXHO OIICHUTH pa3pemaroniyto criocooHocTs Matpuiisl 1dD?

15. Yto Takoe reHepupyrolee COOTHOIICHNUE U KaK OHO BEIOMpAeTCs?



16. Uto Takoe ompeAessiolmMii KOHTPACT U KakK C €ro IMOMOUIBI0 COCTaBJSAETCS CUCTEMa
COBMECTHBIX OLIEHOK?

Bonpocs! 1uist peUtuHr-koHTposs Ne 2

1. Ha3zoBuTe OCHOBHBIE OTJIMYUS AKTUBHOIO M IACCUBHOIO JKCHEPUMEHTOB, UX
MPEUMYIIECTBA U HEJOCTATKH.

2. HazHauenue u nmopsJioK MPOBENEHUSI PErpecCHOHHOr0 aHaiu3a 3. HazHaueHnue u mopsaok
npoBefeHus: (aKTOPHOTO aHAN3a

4. Haznauenue ¥ MopsiI0K IPOBEJCHUS METO/1a INIaBHBIX KOMIIOHEHTOB

5. Kakoli MeTol OpHEHTHUPOBAaH Ha KOPPEISALMOHHYIO CBA3b MCCIEAYEMBIX NapaMeTpoB
npouecca?

6. Kakoit MeTo1 OpMeHTUPOBAH HA TUCTIEPCUIO?

7. KaxkoB mops/10K IpoBeJIeHHs MTaCCUBHOTO KCIIEPUMEHTA B MPON3BOICTBEHHBIX YCIOBUIX?

8. Busibl mpon3BOICTBEHHBIX OTPEITHOCTEMH.

9. IlprurHBI BO3HUKHOBEHUS MOTPENTHOCTEN TIPH MTPOU3BoACTBE DC

10. Kak onpenensercs cucteMaTHueckas HOrpeliHOCTh?

11. Kak onpenenuts CiiydailHyH0 COCTaBIISIONLYIO MTOTPEITHOCTH?

12. TIpu KaKux ycIOBHAX HE COOMIOIAETCS TpeOOBaHUE BOCIIPOM3BOJUMOCTH IKCIIEPUMEHTA U
KaK clieJlyeT OCTYyHUTh B 3TOM Citydae?

13. Kak nmpoBepuTh 3HAYUMOCTH OIEHOK KO3(PPHUITUSHTOB PErpecCcCuu’?

14. Tlosicuute paznuuue mnpuMeHeHuss Kputepus CTbIOAEHTa JUIsl OLUEHKU BBIOOPOYHBIX
CPeIHMX 3HAYCHHH CITy4allHOW BEJIMYMHBI U OLIEHKU 3HAYUMOCTH KO3 (PUIMEHTA TOJIUHOMA.

15. Tlpu kakuX yCIOBUSAX OLIEHKH KOI()PHUIIMEHTOB Perpeccry HE3HAUMMBI U KaK 3TH YCIOBHUS
YCTPaHUThH?

16. Kak npoBepuTh aJJeKBaTHOCTh MaTeMaTHIECKOW MOJIeTTH?

17. Tlpm kakux ycIOBHAX He coOmomaercs TpeOOBaHHME aIeKBATHOCTH MaTEMaTHYEeCKON
MOJIEH

Bonpoce! 1uist pedTuHr-koHTposis Ne 3

1. Kak ¢opmynupyercs 3aa4a ONTUMU3ALIH?

2. B yem 3akitouaeTcst OCHOBHasI Ujiesl ¥ Mpolieypa 0ObIYHOTO IPaJueHTHOr0 MeToaa?

3. B uem 3akirouaeTcst OCHOBHas ujes U npouenypa merona Kudepa-Bonbsdposuma? 4.

B yewm 3akitouaeTcst OCHOBHasI Ujiesl ¥ Mpolieypa CUMIUIEKCHOTO MeToa?

5. B uem 3akmrouaeTcs OCHOBHAs UJ€s U MpoLEeaypa MeToaa KpyToro BocxoxaeHus (bokca-
VYuncona)?

6. B 4emM cOCTOUT poJIb MBICIIEHHBIX OIBITOB U KaK OHU IPOBOAATCA?

7. Kak BBINIOJIHSAETCS CTATUCTUYECKUI aHAJIU3 PE3YJIbTaTOB B METO/I€ KPYTOI'O BOCXOXKIEHUS ?

8. Kak BBINIOJIHAETCS ONTUMU3ALNS [IPH MHOTOAKCTPEMAJIHOM IOBEPXHOCTH OTKJIMKA?

9. UTO CIy’>XKUT KpUTEPHUEM JJIsl BRLIOOpA HaYaIbHOW TOYKU UCCIIEOBAHUS?

10. Yto cay)uT KpUTEpHUEM JJIsl BBIOOpa HHTEpBaJIa BApbUPOBAHUS I KXKA0ro (pakropa’?

11. Vka3zate npeumymiectBa (aKTOPHOTO TUIAHHUPOBAHUS SKCICPUMEHTA Iepe]] IPYyTUMH
crioco0amu MPOBEACHUS aKTHBHOT'O SKCIIEPUMEHTA U TACCUBHBIM YKCIIEPUMEHTOM?

12. Korma u gis wero ucnons3yercst LIKIT n B yem ero otimune ot ruianupoBanus [1OD u
JAD3?

13. Yto sBnsiercs kpureprem ontuMaiibHoCcTH tana npu LIKOIT u IIKPIT?

14. Kak nocturaercst OpTOroHaJIbHOCTh MaTpHIbl Iu1aHupoBanus npu LIKOIT?

15. Iloywemy mpu poTOTabENBPHOM IJIAHUPOBAHMM MOXHO HE MPOBOJIUTH MapajuleIbHBIX
OTBITOB?

16. B ueM npenMymiecTBO poToTabenbHOro IIaHUPOBAHUSA TEpe]] OPTOTOHAIBHBIM M KaK OHO
nocruraercs’?

17. KakoB nopsiok 00padoTku pe3ynbratoB LIKOIT?

18. KaxoB nopsiiok o0pabotku pe3ynbratoB LIKPIT?



O0wmee pacnpenesnenne 0a/110B TEKyILIero KOHTPOJIS MO0 BHAAM Y4eOHBIX padoT sl CTyIeHTOB

Peittunr-koutposns 1

TecToBbie BOPOCHL, BOITPOCHI K

Ha60paT0prIM pa60TaM" Z[O 25 6aJ'IJ'IOB

PelituHr-koHTpOIH 2

TecToBbIE BOIIPOCHI, BOIIPOCHI K

naGopaTopHbIM paboTam" Ho 25 6annos

Peiftunr-koutpos 3

TecToBbIE BONPOCHI, BOMIPOCHI K

nabopaTopHbIM paboTam” Ho 25 6amnos

Tlocemenue 3agaTun

paboThl

Bcex 3ansaTuit o 15 6amnoB
CTYJEHTOM
OTIOJIHUTEIIbHbIE OalIbI
A KauectBo rpaduxu Jo 5 6amnoB
(6onychl)
BrinosiHeHUE ceMecTpoBOTO
IIJIJaHA CAMOCTOATEIIBHON Bo Bpewms Jo 5 6amnoB

2. HpOMe)KyTO‘lHaSI arrecranud 1Mo IMCIOMIIJINHE
Ilepedenns BonpocoB Kk 3k3aMeHy / 3a4eTy / 3a4eTy ¢ OLeHKOM.
ITepeyens npakTHYeCKUX 32424 / 3aJaHMI K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OLleHKOM (nmpu

HAJIUYHH)

https://www.mivlgu.ru/iop/question/edit.php?courseid=2708

MeTtoauyeckue MaTepuabl, XapaKTepU3ylolue Mpoueaypbl OlleHUBAHUS

DopMoil TPOMEKYTOUHOM aTTeCTAllMK sIBiIseTCS 3au€T. 3a4€T (hopMUpyeTCs HA OCHOBAHHUU
UTOTOBOTO pEHTHHIa CTyAeHTa. PEWTHHr CTyJeHTa BKIOYaeT B ceOs Oaibl, HauuCiIAE€MbIEe IO
pe3yibTaTaM TEKYLIEro KOHTPOJS YCIIEBAEMOCTH HA KOHTPOJIBHBIX HEIEISAX U UTOTOBOIO YCTHOTO
orpoca Ha IOCJEIHEH Helele CeMecTpa, a TaKKe JOMOJIHUTENbHbIE Oajllbl 3a MOCEIAaeMOCTh U
AKTUBHOCTb HA 3aHATHUSX.

HToroBeiii YCTHBI ONpPOC OOYYAIOIMIMXCS OCYIIECTBISECTCS B KOHIIE CEMEcTpa Iocie
BBITIOJIHEHUSI TIPOTpaMMBbl ayJAUTOPHBIX 3aHATUH B TOJXHOM 00BEMe. NTOroBBI yCTHBIA OMIpOC
OCYLIECTBIICTCS. HHANBHUYAJIIBHO B OTHOIIEHUH KaXKI0TO CTYJECHTA.

Pe3yapTaTtoM HTOrOoBOro YCTHOTO OIpoca SBISETCS CyMMa OajuloB, KOTOpas OINpeAeisieT
BO3MOXHOCTb aTTeCTal[MM 00yUaroIerocs o AUCHUILIUHE:

- MeHee 50 6amnoB - "He 3a4TEeHO";

- 50 - 100 6amnnoB — "3aureHo".

MaxkcumanbHas cymMMa 6auioB, Habupaemasi CTyASHTOM Mo AucuuiinHe paBHa 100.

Orenka | OreHka 1o mkasie O6ocHoBaHuE Ypoeens

B cghopmuposannocmu
Oaymrax KomnemeHyuii
bonee | «OTtnuunO» ConeprxkaHue Kypca OCBOCHO Buvicoxuit yposens
80 MOJTHOCTHI0, O€3 MPOOEIoB,

HE00XO0IMMbIe MPAKTUYECKHE HaBBIKU
paboThI ¢ OCBOEHHBIM MaTEPUATIOM
c(hopMUpOBaHBbI, BCE
IIPEAYCMOTPEHHBIE IPOTPAMMON




o0OydeHus yaeOHbIe 3aJaHus
BBITTOJTHEHBI, KAY€CTBO MX
BBITIOTHEHUS OIICHEHO YHCIIOM
0ajuIoB, OJIM3KUM K MAKCUMAJIBHOMY

66-80 | «Xopomio» CopeprxaHue Kypca OCBOCHO Ilpoosunymotii
MOJTHOCTHI0, O€3 MPOOEIoB, YpogeHb
HCKOTOPBIC MMPAKTUUICCKHUE HABBIKU
paboThI ¢ OCBOEHHBIM MaTEPUATIOM
c(hOopMHPOBaHBI HEJOCTATOYHO, BCE
IIPEAYCMOTPEHHBIE IIPOTPaMMON
00yueHust yaeOHbIC 3aaHus
BBIITIOJIHCHBI, Ka4C€CTBO BBIITOJIHCHUA
HU OJIHOTO M3 HUX HE OLEHEHO
MHUHHUMAJIbHBIM YUCJIIOM GaHHOB,
HEKOTOpBIC BUJIBI 33/ IaHUH
BBIIIOJIHEHBI C OIIMOKaMU

50-65 | «YmOBIETBOPUTEIHHOY Coneprxkanue Kypca OCBOCHO Ilopozoeuwiit yposens
YaCTHYHO, HO IPOOEIBI HE HOCST
CYLIECTBEHHOT'0 XapaKTepa,
HEOOXOAMMBIE TIPAKTUYECKUE HABBIKU
paboThl ¢ OCBOEHHBIM MaTE€pHaJIOM B
OCHOBHOM C()OPMHUPOBAHHI,
OOJIBIIMHCTBO NMPEIYCMOTPEHHBIX
nporpaMMoii 00yueHus: yueOHbIX
3aJlaHHid BBIITOJTHEHO, HEKOTOPBIE 13
BBINIOJTHEHHBIX 3a/1aHHH, BO3MOXKHO,
coJiepyKaT OMUOKH

Menee | «HeynoBnerBopurenbHo» | ColepkaHue Kypca HE OCBOEHO, Komnemenyuu ne
50 HEOOXOIUMBIE TPAKTUYECKHUE HABLIKU | cghopmuposansi
paboTel He cHOPMUPOBAHBI,
BBIITIOJTHCHHBIC y‘-IGGHbIC 3aJaHus
CoJIepKaT TrpyOble OMMUOKHI

3. 3aganus B TeCTOBOM (popMe MO JAMCHUILIIMHE

[Ipumeps! 3ananuii:

Kak Ha3plBaeTCs CHUCTEMAaTHYECKOE U LIEJICHANPABICHHOE U3yueHHE OOBEKTOB, B KOTOPOM
UCTIONIB3YIOTCSL CPE/ICTBA M METOJBI HAayKH, M KOTOpOE 3aBepmiaeTcsi (OpMyJIHpPOBKOIl 3HaHUI 00
nzydaeMoM oOwekte? 1) 0030p mHpopmanuu, 2) HayKa, 3) HayuyHbIE UCCIIECAOBAaHUA, 4) alpHOpHOE
pamXHUpOBaHHE

[TonHBIN TepedYeHb TECTOBBIX 3aJIaHUM C YKa3aHWEM MPaBUIILHBIX OTBETOB, pa3MeIlleH B OaHKe
BONPOCOB ~ Ha  HMH(OPMAIIMOHHO-00PAa30BaTEeIbHOM  MOpTaje  HMHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2708

OLIeHKa PACCUYUTBIBACTCA KaK IMPOLCHT MPABUJIBHO BBIITOJHCHHBIX TCCTOBBIX 3a,ZIaHI/II7I U3 ux
o011ero yucia.



