MuHucTEepCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparun
Mypomckuii HHCTHTYT ((puanan)
(denepabHOTO TOCYAaPCTBEHHOTO OIO/KETHOTO 00pa30BaTEIbHOIO YUPEIKIACHHUS BBICIICTO 00pa30BaHuUs
«BiaaguMHpPCKUH rocyIapCTBEHHbIH YHUBEPCUTET
uMeHu Asiekcanapa I'puropbeBunua u Hukousas I'puropsesnua Ctos1eToBbIX))
(MM Bar'y)

Kadenpa TMC

«YTBEPXJIAKO»
3amecTuTenb aupeKTopa no YP

J.E. AunpuanoB
17.05.2022

PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI

Teopus naanuposanust MHO20DAKMOPHBIX IKCNEPUMEHNOE 8 MAUUHOCTNPOCHUU U
MamemamuyecKkue memoovl 00pabomKu IKCNePUMEHMATIbHBIX OAHHBLX

HanpasJieHue noaroToBKu 15.04.05 Koncmpykmopcko-mexHonocuyeckoe
obecneuenue MaulurocmpoumeslbHolx
npouU3eo0Ccmae

HpO(’bI/IJ’Ib NHOATrO0TOBKH Texnonozus MAUMUHOCMPOEHRUA

®opma
Tpynoem- HpakTu- | Jla6opa- Beero MPOMeEKY-
Py Jlex- Koncyan- | Konr- | (koHTak-
KOCTb, YyecKHue TOpHbIE CPC, TOYHOI'0
Cemectp UH, TaUMA, poJIb, THast
yac./3a4. 3aHATHS, | padoThI, yac. KOHTPOJIS
yac. yac. yac. pabora),
ejl. qac. qac. (3K3., 3a4.,
yac.
3a4. ¢ 011.)
1 180/5 16 16 1,6 0,25 33,85 [ 146,15 | 3au. c ou.
Hroro | 180/5 16 16 1,6 0,25 33,85 | 146,15

Mypom, 2022 r.




1. Ileab ocBOeHMSI AMCHMIIJIUHBI

Lenp auctumnunsl: Juciunnuaa Teopus miaHupoBaHUS MHOTO(AKTOPHBIX SKCIIEPUMEHTOB
B MAaIIMHOCTPOSHUH W MAaTEeMaTHYECKHAE METO/bI 00paOOTKH IKCIIEPUMEHTAIBHBIX JTaHHBIX COCTOMT
U3 IByX CaMOCTOSITENIbHBIN MOTHOIEHHBIX TUCIIUTUINH:

1. MaremaTHueckue METObl 00paOdOTKH IKCIIEPUMEHTAILHBIX TaHHBIX

Ilenpto mpemnojaBaHusi MUCHUIUIMHBI SBISIETCS OOY4YEHHE CTYJISHTOB KIACCHUECKUM U
COBPEMEHHBIM MAaTEeMaTHYECKUM METO/AaM OOpa0OTKH IKCIEPUMEHTANBHBIX JaHHBIX, MOJTYYCHHBIX
IIpru MaCCUBHOM HJIM AKTUBHOM OSKCICPUMCHTAX, a4 TAKIKC MCTOAbI IIJIAHUPOBAHUSA OITUMAJIbHBIX
sKcniepuMeHTOB. OBNajieHHe MEeTOJaMH OIEHKH TIOTPENIHOCTed TMpH  JKCIEPUMEHTAITBHBIX
HCCICAOBAHUAX TCXHOJOTUYCCKUX MPOUECCOB, ONPCACICHUA MOBCPUTCIBbHBIX HWHTCPBAJIOB IIpH
00paboTKe IKCIIEPUMEHTAIIbHBIX JTAHHBIX.

3ajayva U3ydeHus TUCUUTIIIUHBIL:

B pesynbrare M3yueHHs TUCIMIUIMHBI CTYJIEHTHI JOJDKHBI OBJAJeTh METOJaMHU 00pabOTKU
OKCIIEPUMEHTAIBHBIX ~ JAHHBIX, IUIAHUPOBAHUSA  ONTUMAJIBHBIX  OKCIIEPUMEHTOB, METOAAMHU
OOHapyKeHUs] U YCTpaHEHHS TPYOBIX W MPOTPECCUPYIOMNX OMMOOK, METOJaMH JHMCIIEPCUOHHOTO,
KOPPEJSIMOHHOTO ¥  PErpecCHOHHOrO  aHAJIHM30B, TMONy4YeHHE HEOOXONHWMBIX 3HAHUH O
BO3HMKHOBEHUHU, XapakTepe M MPUPOJE NOTPEIIHOCTEH, MOABIIONUXCS IPU IPOBEICHUU
JKCIIepUMEHTa U 00paboTKe IKCIIEPUMEHTAIBHBIX JaHHbBIX.

2. Teopus mIaHupOBaHHUSI MHOIO()AKTOPHBIX SKCIIEPUMEHTOB B MALTMHOCTPOEHUH.

LlenssMu OCBOCHHUST TUCHUIUTMHBI « TeopHst TUTaHUPOBAaHHSI MHOTO(AKTOPHBIX SKCIIEPHUMEHTOB
B MAaIIMHOCTPOECHUW» SBIAIOTCA JaTh OOydarolemMycss HEOOXOAMMBIM MHHMMYM 3HaHUH 110
IJJAHUPOBAHUIO, PEAIM3ALMN U AHAJIU3y PE3yJIbTaTOB MHKEHEPHOIO 3KCIIEPUMEHTA, MPAKTUYECKH,
HE3aBUCUMO OT TpeJIMETHOM 00JacTh HCCIeNOBaHMsA, IMOATOTOBUTh MAarucTpa, OyayILIero
HCCJIEI0BATeNs K BBIOJHEHUIO AKCIEPUMEHTANIbHBIX pab0T, K TPaMOTHOMY aHAJM3y pe3yJIbTaToOB
1a00paTOPHBIX UCCIEIOBAaHUN U TPOU3BOICTBEHHBIX UCTIBITAHUH.

3amauy IUCUUILIMHBI - U3yYCHHE U NMPAKTUYECKOe OCBOCHHUE OCHOBHBIX, OOIIMX MPHHLUIIOB,
MOJIXOAOB M METOAOB pealn3allii AKCIEPUMEHTANBHBIX padoT, HEOOXOOUMBIX IpPU PEIICHUU
pa3iMyHBIX ~ OPUKIAAHBIX  MpoOJieM M HAy4YHbIX  3a7ay, [pakTU4YecKas  peaau3arius
JKCHEPUMEHTAIBHBIX MOJeNIeH, (popMUpOBaHHE 3HAaHUI, HaBBIKOB M CHUCTEMHOIO IOAXOJA Ul
NPUMEHEHHUs NOJXy4YeHHBIX 3HaHuil npu BbimonHenun HUMOKP, B Oynymieit mpodeccronambHOM
NEATEIBHOCTH.

2. Mecto nucuunmiaunbl B cTtpykrype OITIOII BO

Kypc Gazupyercst Ha 3HaAHUSX, MOJYYEHHBIX CTYJE€HTaMU B OOJIACTH €CTECTBEHHO-HAy4YHBIX
mucuuiuivH. Mzydenue aucuuiuinibl "Teopust MiIaHUPOBAaHUS MHOTO(AKTOPHBIX SKCHEPUMEHTOB B
MalIMHOCTPOCHUH M MaTeMaTHYeCKHe MeTOoAbl 00pabOTKM AKCHEPUMEHTAIBHBIX JaHHBIX"
HEOOXOMMO JJIS BHITIOJIHEHUSI MaruCTEPCKON TUCCEPTALHH.

3. IlnanupyemMblie pe3yJbTaThbl 00yUYeHH s 110 JUCHUILIHHE
[Inanupyemble pe3yabTaThl OOy4eHHs IO AUCLUILIMHE, COOTHECCHHBIE C ILIAHUPYEMBIMHU
ezynprataMu ocBoeHus: OIIOII (koMIeTeHIUsIMU M HHAWKATOPaMH TOCTH)KEHUS] KOMIIETCHIIUMN)

DopMHUpyeMbIE [Tnanupyemble pe3ynbTaThl 00yUeHHUs 110 JUCHHUILUIMHE, B
KOMIIETEHIMHU (KO, COOTBETCTBUHU C MHAUKATOPOM JOCTHXKEHUS KOMIIETECHIIUH HauMeHoBaHUE OLIEHOUHOTO
coziepKaHne WNHaukaTop KOCTHXKEHUSA PesynbraTel 00y4eHUs IO CpencTBa
KOMHeTeHIII/II/I) KOMIICTCHIIUU JUCHUIIIINHE
OIIK-2 Cnocoben OIIK-2.3 Ananu3upyer u 3HaTh COBpeMEHHbBIC (HU3HKO- | Bompock! kK ycTHOMY ompocy,
pa3pabaTbIBaTh oopMIIsIEeT pe3ynbTaThl MaTeMaTU4eCKUE METO/bI, BOMPOCHI K TaDOpaTOPHBIM
COBpPEMEHHEIE MaTEeMaTH4eCKOTO MPUMEHSEMbIE B HH)KEHEPHOU paboTtam
METO/IbI MOJEIUPOBAHUS [IPOLIECCOB, U HCCIIEI0BATENbCKON
HCCIIEeIOBaHMS, CPEJICTB U CUCTEM [IPaKTUKE; IPOBOIUTD
OLICHUBATh U MaIIMHOCTPOUTEIBHBIX MpeIBapUTEIbHYIO
NIPEACTABIATh MIPOU3BOJICTB C MOATOTOBKY K UCCJIEIOBAaHUIO
pe3yIbTaTHI HCIOJIb30BAHUEM U anpUOpPHBIN aHAIN3
BBIITOJIHEHHOM COBPEMEHHBIX TEXHOJIOTHM JOCTYITHOW WH(pOPMAIINH,
paboTHI; MIPOBEACHUS HAYUHBIX COCTaBIIATh IUIAH U




HCCJICIOBAaHUI

aHAJIM3UPOBATh PE3YIBTATHI
JKCICPUMCHTA;
TEOPETUYCCKHUE ACTICKTHI
SKCIEPUMECHTATBHBIX
HCCIIEJOBAaHUN U OCHOBHBIE
MPUHIUTIBI TIOATOTOBKH,
IUTAHUPOBAHMUS, TIPOBCIICHHS U
aHaN3a HAyYIHOTO
skcriepumenta (OI1K-2.3)
YMmeTrh IMPOBOAUTH HAYYHBIC
AKCTIICPUMCHTHI, OLICHUBATh
pe3yabTaThl HCCIICIOBAHUN,
CpaBHHBATh HOBBIC
JKCICPUMCHTAIBHEIC TAHHEIC
C TaHHBIMH TIPHHSATHIX
MoJIeNel IS TIPOBEPKHU UX
aJIcKBaTHOCTH | MTPH
HEO0O0XOIUMOCTH TIpEeAIaraTh
HU3MCHCHUSA I YIIYUIICHUA
mogeneit (OITK-2.3)
Bnagers MmeTtoaukoi pacuera
1 06paboTKOM
AKCIEPUMCHTANBHBIX JTaHHBIX
(OIIK-2.3)

OIIK-4 Cnocoben
IIOIrOTaBJIMBATh
HAYYHO-TCXHUYCCKUC
OTYETHI # 0030pHI 1O
pe3yibTatamMm
BBIITOJTHEHHBIX
HCCIEIOBAaHUN 1
MIPOCKTHO-
KOHCTPYKTOPCKUX
pabot B 00actu
MaIIMHOCTPOSHHS,;

OIIK-4.3 JlemoHCTpUPYET
METO/IbI PEIICHNS HAayYHbIX,
TEXHUYECKHUX,
OpraHU3alMOHHBIX IPOOIIEM
1 OLEHKH SKOHOMUYECKOH
3¢ PEKTHBHOCTH MTPOBOIMMBIX
MepoIpusATHiA B o0nacTn
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTO
obecrieueHuns
MAaIIHHOCTPOUTEIBHBIX
IIPOU3BOCTB

3HaTh OCHOBBI
MaTeMaTHYECKOH TeOpHU
TUTAHUPOBAHUS
MHOTr0(haKTOPHOTO
9KCIIEPUMEHTA, METOIbI
ONTHMH3ALHMH U MTOBBIICHUS
KOMITAaKTHOCTH
9KCIEPUMEHTA; 00
9KCIIEPHMEHTE, KaK IpeMeTe
UCCIIEZIOBAHUS, O CTPATEruu U
TaKTHKe, 00 OCHOBHBIX ITyTSX
MOBBIIICHUS d(PPEKTUBHOCTH
WHXEHEPHOT'0 SKCIICPHMEHTA;
0 CTaH/IAPTHBIX U
9KCIIPECCHBIX METOAAX
00paboTKH U
CTaTHCTHYECKOTO aHaJIi3a
pe3yIbTaTOB IKCIEPHMEHTA,
BKJTIOYasl TUCIEPCHOHHBIH,
KOPPEJISILIUOHHBIN U
PperpeccHOHHbIH aHau3; 00
OCHOBHBIX OPraHU3aL[OHHBIX
Y ITOCTaHOBOYHBIX aCIIEKTaX

npreMax aHajin3a u
0(hOpMIIEHHS PE3YIILTATOB
uccienosanus (OITK-4.3)

VYMeTb BBITIOIHSTE
MaTeMaTHYECKOe
MOJIEJIUPOBAHKE TIPOLECCOB,
CPEJICTB U CUCTEM
MaIIMHOCTPOUTENIBHBIX
MIPOU3BOJICTB C
UCIIOJIb30BAHUEM
COBPEMEHHBIX TEXHOJIOTHI

MPOBEICHUS HAYYHBIX

uccnenopanuii (OITK-4.3)

9KCIEPUMEHTANBbHOM padoThI,

Buagers npuemamu aHanusza
1 ohopMIIEHHUS pe3yTbTaTOB

Bormnpocsl k yctHOMY onpocy,
BOMPOCHI K TaDOpaTOPHEIM
pabotam

uccienosanus (OIMK-4.3)




4, CTpyKTYypAa 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 aHAJIN3.
KoBapuaunoHHsliii u
KOPPEJALMOHHBIN
aHanu3.PerpeccuBHbIi
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
JKCIIEPUMEHTOB.
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
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4.1.2. Conep:kaHue TUCUMILTHHBI

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 NIAHUPOBAHUS IKCNEpUMEHMA.
Jleknus 1.

[InanupoBaHue SKCIIEpUMEHTA KaK pa3/ie Teopun 3KkcnepuMenTa. TpedoBanus,
npeabsBisiemMbie K pakTopaM. PopManuzanus npoiecca otoopa gakropon (2 yaca).
Jlekums 2.

PerpeccronHblii aHAIN3 KaK OCHOBA IJIAHUPOBAHUS IKCIIEPUMEHTA. Y pABHEHUE PErPECCU.
Teopus dakropHbIx TanoB. @akTopHas Moenb. [1onHbIH (haKTOPHBIN SKCTIEPHUMEHT (2 yaca).
Pa3zoen 2. Teopusa ¢pakmopruvix nianos. axmophas mooens. Ilnanuposanue omceusarouux
aKcnepumenmos. llnanuposanue sKkcnepumenma npu usyyeHuu mexanusma saenenui. Ocobennocmu
NIIAHUPOBAHUS NPOMBIULTIEHHO20 IKCHepUMeHMA.

Jlekums 3.

3anaya ontumuzanuu. [Inanuposanue sxcnepuMeHToB. OqHO(DAKTOPHBIN
IKCTIEPUMEHTAIBHBIN KCIIepUMEHT [ImanupoBaHue SKCrepuMenTa Mpu H3yYCHHH MEXaHU3Ma
sIBIIeHUH (2 yaca).

Jlekumus 4.

[TnanupoBaHue SKCIIEpUMEHTA B YCIOBUAX HeoJHOpoaHOCTeH. Knaccudukaius mianoB
JUCIIEPCHOT0 aHanu3a. 3akinrodeHue. [lyTtu pa3Butus uaen miaHupoBaHus SKCIIepuMenTa (2 Jaca).
Pasoen 3. 3axniouenue. Ilymu pazeumus uoeti nianuposanus s3xcnepumenma. Bapuayuonnule psaovl
u ux cmamucmudeckue xapakmepucmuxu .I pagpuueckoe usobpasxicenue apuayUOHHbIX psiO0s.
Momenmul pacnpedenenus. Cenaxcueanue SMIUPUYECKUX OAHHBIX. Bbibop onmumanvhotl
3asucumocmu. 3aKkOHvl pacnpeoenienus crydyaunslx eenudun . [lonamue o abibopourom memooe.,
cmamucmuyecKue OYeHKU napamempos pacnpeoesienus U npoeepKka Cmamucmuieckux eunomes
ucnepcuonnsii ananus. Kosapuayuonnsiii u koppensyuonnvii ananus.Pecpeccusnwiii ananus.
Jlexnus S.

BAPUAIIMOHHBIE PAJIbI U UX CTATUCTUYECKUE. XAPAKTEPUCTUKMN.
Bapuanuonnsie psiabl 1 ux 3eMeHThl. CpeIHeCTaTUCTUYECKHE XapaKTePUCTUKH psijia
pacnpenenenus. [IpakTuueckoe UCTOIb30BAHUE CPETHECTATUCTHUECKUX XapaKTEPUCTHK B
MammHoctpoenuu. [ PAONYECKOE U30BPAXKEHUE BAPUAIITMOHHBIX PAJIOB.
MOMEHTBI PACITPEJIEJIEHU . ['padudeckoe n3o0pakeHne BapualuoOHHbIX PSA0B. MOMEHTHI
psana pacupenenenus. Acummerpus u 3kcuecc. CIJTAXKUBAHUE OMITMPUYECKUX JJAHHBIX.
BbIBOP OIITMMAIJIbBHOM 3ABUCUMOCTH. TI'paduueckoe CriaknBaHue. AHAIUTHIECKOE
crnaxusanne. SAKOHBI PACITPE/IEJIEHUS CJTYUYAMHBIX BEJIMUNH. Onpenenene
CIIy4ailHOM BEJIMYMHBI U 3aKOHA PACTIPEICTICHUS CITy4YailHOM BEJTMYMHBI. .3aKOHBI pacipeaesIeHUs
cinydaiiHbIx BenuuuH. [loHsATus o kputepusx cornacus. Kpurepuii cornacus y2-kBaapart [lupcona.
Kputepuii cornmacuss Konmmoroposa. HopmanbHbliii 3akoH pacnpeaeneHus. [I[poBepka cooTBETCTBUS
SMIIUPUYECKOTO PACIIpeIeICHNS] HOPMATIbHOMY TEOPETHUECKOMY C TOMOLIBIO KPUTEPUS COTIacHs
akan. A.H. Konmoroposa. IIpoBepka cOOTBETCTBUS SMIIUPUUECKOTO paclpeeNeHIsI HOPMaTbHOMY
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 PACITIPEAEJIEHUA U TTPOBEPKA CTATUCTUYECKUX I'MITOTES.
Bri6opounsiii Mmeton. ['eHepanbHas ¥ BHIOOpOYHAsi COBOKYMTHOCTU. JOBepUTEIbHBIA HHTEpBAN U
JIOBEpUTENbHASL BEPOSITHOCTh. CTaTHCTUYECKUE OLIEHKU apaMeTpoB pacnpenenenus. OreHka
MaTeMaTHYECKOT0 OKUIAHUS U JUCTIepCuu 1o BeIOOpke. [locTpoeHne JoBepUTENbHOTO HHTEpBaIa
JUISL MaTEMaTHYECKOr0 0XKUIaHUs pU U3BECTHOM nucnepcuu . Pacnipenenenue CTerofeHTa.
[TocTpoenue qOBepUTENHHOIO HHTEPBAA Il MaTeMaTUYecKoro oxuaanud. OnpeneneHue
HE00X0UMOT0 YKciia onpeneneHuit (3amepon). [IpoBepka cratuctuyeckux runores. [Ipoepka
TUIIOTE3bI O PaBEHCTBE cpeAHuX. Jlucnepcuu renepaibHOM COBOKYITHOCTH M3BECTHBIL. [1pu



HEeU3BECTHBIX ©. [lapHbIi ABYXBBIOOPOUHBINA t-TeCT /Il cpeaHux. [IpoBepka rumoTe3bl 0 paBeHCTBE
JUCIIEPCUH IBYX HOPMAJIbHBIX T'€HEpaIbHBIX COBOKYNHOCTEN. [IpoBepka COOTBETCTBUS PE3yJIbTATOB
U3MEpPEHUI YCTaHOBJICHHBIM JIOITyCKaM. HHCHEPCI/IOHHBIﬁ AHAJIN3. OgnodakTopHbIi
JUCTIEPCUOHHBIN aHanu3. J{ByX(}aKkTopHbIN AUCTIEPCUOHHBINA aHaTN3. MHOTr0(paKTOpHBINA
nucnepcHonHbli anamms. KOBAPUALIMOHHBIN Y KOPPEJISILIMOHHBIN AHAJIN3. OGume
cBeeHus. OLeHka HaJe)KHOCTH KO3 dUIeHTa Koppesiud. MHOXKeCTBEHHas! KOPPEIILus.
PEI'PECCHBHBIN AHAJINS. O6mme ceeaenus. OreHKa Mo METo1y HaMMEHBIIINX KBaIPATOB JIJIS
nuHeiHoi monenu (HK. JloBeputenbHble HHTEPBAIbl U KpUTEPUH AJIs TAPAMETPOB JIMHEIHON
Mozenu. /JJoBepuTenbHbIE HHTEPBAIbl ISl YCIOBHOIO MaTEMaTUYECKOTO oxxuanus Y. 3mepenue
TECHOTBHI CBSI3U B PETPECCUBHOM aHaiIn3e. PacueT JTMHEMHON perpeccuu 1o He CrpyNIMpPOBaHHBIM
JlaHHBIM. PacueT MTMHEeHHOW perpeccuu no CrpyninrMpoBaHHBIM TaHHBIM. PacueT KpUBOJIMHEUHOM
perpeccuBHOM cBA3U. MHOXKeCTBEHHas perpeccus. OnpeeneHre TECHOThI CBSI3U B Cllydae
MHOXECTBEHHOM perpeccuu. IinannpoBanne skcnepruMeHTa Kak pasziesl TCOPUN IKCIIEPUMEHTA.
TpeGoBanus, npeabsBisieMbie K GpakTopam. Popmanu3zaius mpoiecca oroopa GakTopos.
PerpeccuonHbIil aHanM3 Kak OCHOBA IJIAHUPOBAHUS SKCIIEPUMEHTA. Y paBHEHHE perpeccur. Teopus
¢dakTopHbIX TTaHOB. PakTOpHAsE MOENb. [10MHBIH (haKkTOPHBIN SKCTIEPUMEHT (2 yaca).
Pa3zoen 4. Beeoenue. [locmanoska 3aoauu. Ilnanuposanue sxcnepumenma Kax pazoei meopuu
akcnepumenma. @axmopwl. Tpebosanus, npedvasiiemvle Kk hakmopam. Pecpeccuonnvlil anaius Kax
0CHO8a NIAHUPOBanUs dkcnepumenma.. Teopus gpakmophuix nianos. PakmopHas Mooeauposanue
omceusalowux sxcnepumenmos. Ilnanuposanue sxcnepumenma npu u3yueHuu Mexanusma s1671eHul.
OcobenHocmu NIAHUPOBAHUS NPOMBIULIEHHO20 SKCnepumenma. 3axnrouenue. Ilymu pazeumus uoeti
NIAHUPOBAHUS IKCNEPUMEHMA.
Jleknus 7.

3anaya ontumuzauuu. [lnanupoBanue sxcnepuMeHToB. OqHOPAKTOPHBIN
3KCHEPUMEHTAIBHBIN SKCIIEpUMEHT. [ImaHupoBaHe 3KCIEpUMEHTa TPU U3YUEHUN MEXaHU3Ma
sIBJICHUH (2 "aca).
Jleknus 8.

[TraHupoBaHue SKCIIEPUMEHTA B YCIOBUSIX HEOJHOpPOAHOCTEH. Kitaccudukanms riaHos
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
OCHOB8A NIAHUPOBAHUS IKCNEPUMEHMA.
JlabopaTopnas 1.

CraTucTHYecKre OCHOBBI JITAHUPOBAHUS M OPraHU3aLMU SKCIIepUMeHTa (4 yaca).
Pasoen 2. Teopus pakmopnwix nnanos. @akmophas mooens. Ilnanuposanue omceusaroujux
akcnepumenmos. Ilnanupoeanue sxkcnepumenma npu uzyuenuu mexanuzma aeienui. OcobenHocmu
NIAHUPOBAHUS NPOMBIULTIEHHO20 IKCNePUMEHMA.
JlaGopatopHnas 2.

OCHOBBI KOPPENALIMOHHOIO U PETPECCUOHHOIO aHanu3a (4 yaca).
Pasoen 3. 3axniouenue. Ilymu pazeumus uoeti nianuposanus s3xcnepumenma. Bapuayuonnule psovl
u ux cmamucmuyeckue xapakmepucmuku .I pagpuueckoe uzobpasiceHue apuayuoOHHbIX psoos.
Momenmul pacnpedenenus. Cenadcuganue SMIUPUYECKUX OAHHBIX. Bbibop onmumanvhotl
3asucumocmu. 3aKOHbl pacnpeoenenus caydyaunslx eenudun . [lonamue o abibopounom memooe.,
cmamucmuyecKue OYeHKU napamempos pacnpeoenenus U npoeepka cmamucmuieckux 2unomes
ucnepcuonnwlli ananus. Kosapuayuonuviii u Koppeasyuonnvlil ananius.Peepeccuenviti ananus.
JlaGopatopHnas 3.

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



Pazoen 4. Beeoenue. [locmanoska 3aoauu. Ilnanuposanue sxcnepumenma Kax pazoei meopuu
akcnepumenma. @axmopwl. Tpebosanus, npeovasiiemvle Kk hakmopam. Pecpeccuonnvlii anaius Kax
0CHO8a NIAHUPOBAHUs dKCnepumenma.. Teopus pakmopHulx nianos. PakmopHas Mooeauposanue
omceusaowux s3xcnepumenmos. Ilnanuposanue sxcnepumenma npu u3yueHuu Mexanusma a61eHull.
Ocobennocmu nAaHUPOBAHUsL NPOMBIUUIEHHO20 IKcnepumenma. 3akntodenue. [lymu pazsumus uoeti
NIAHUPOBAHUSA IKCHEPUMEHMA.
JlaGopatopHas 4.

[InanupoBaHue SKCIIEPUMEHTA IO CXEME JTaTUHCKOro KBajpara. (OCHOBBI INIAHUPOBAHUS
MOJIHOTO (paKTOPHOTO FKcHiepuMeHTa. OCHOBBI TUTAHUPOBAHUSI IPOOHOTO (PAKTOPHOTO IKCIIEPUMEHTA
[InanupoBaHue 3KCIEpUMEHTa BTOPOro nopsijaka (4 yaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMYECKOE O0ecIIedeHHEe CAMOCTOSITeIbHOM

padoThI

IlepedyeHp TeM, BBIHECEHHBIX HA CAMOCTOATEIBHOE U3YUYECHUE:!
1. BapuanuoHHble psaapl M HMX CTaTUCTHUECKUE XapaKTepUCTHKH. ['paduueckoe u3o0pakeHHe
BAPUALIMOHHBIX PSAA0B. MOMEHTHI pacpeieICHuUs.
2. CrpnaxuBaHUe OHMIHUPHYECKUX JAHHBIX. BpIOop ONTUMAJIbHOW 3aBUCHUMOCTH. 3aKOHBI
pacrpeeseHys Clly4aiiHbIX BEJIUYHH.
3. Ilonatue o BBIOOPOYHOM METOJIE., CTATHCTUYECKHE OIEHKH IapaMeTpOB pacHpeesieHUs |
MPOBEpPKa CTATUCTUYECKHUX TUIOTE3. JIMCTIEpCUOHHBIN aHau3.
4. KoBapualluOHHBIN U KOPPEISILIMOHHBINA aHanu3. PerpeccuBHbIi aHAIIN3.
5. 3HaueHue SKCTIEPUMEHTa B MCCIENI0BaTeNbCckoi padoTe. Ponb cuctemHoro moaxoxa. dakrtopHoe
MIPOCTPAHCTBO U MOBEPXHOCTH ((PYHKIUS) OTKIIUKA.
6. UHTepBasn HeompeaeneHHOCTH (JOBEepUTeNbHbIM HHTepBa). [lomHblll (HakTOpHBINA AKCIIEPUMEHT
(IIdD). Tlnawel mepBoro mopsaka (JIHHEWHas wMojenb). [IpUUMHBI W HMCTOYHHMKH OIIHMOOK.
HeonpeneneHHOCT pe3ynbTaTOB H3MEPEHUS.
7. MeToapl OTCEMBAIOIEI0 aKTUBHOTO JKcHepuMeHTa. PamxupoBanue (axkropo. Ilnaner BTOporo
nopsiaka. Mcronb3oBaHrue OpTOrOHAIBHBIX JBYXYPOBHEBBIX IIJIJAHOB B KAUYECTBE S/1pa.
8. IIpumeHeHne 1 BO3MOXKHOCTH JUarpaMM pas3jIMyHOro TUma (CTOJI0MKOBas, JEHTOYHAs!, 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 padoTt, pedepartos, TP, PI'P, PIIP

He mnanupyercs.

4.1.2.6. IlIpumepHbIi MepevyeHb TeM KYPCOBBIX padoT (IPOEKTOB)
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
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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.
KoBapuanunonsslii 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 OMpOC,
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.
Bri6opounslii Mmetoa. ['eHepanbHas 1 BIOOpOUYHAsi COBOKYITHOCTH. JlOBepUTENbHBI HHTEpBal U



JIOBEPUTENIbHAS BEPOATHOCTh. CTaTHUCTUYECKHE OLICHKU IapamMeTpoB pactpeaeseHus. OneHka
MaTeMaTH4YeCKOT0 OXKMIaHMA U IUcIiepcun mo BeiOopke. [locTpoeHune 1oBepUTEIHLHOIO HHTEPBAa
JUTSL MAaTEMaTHYeCKOro 0XKUIaHUs pU U3BeCTHOM nucnepcuu . Pacnipenenenue CTerofeHTa.
IlocTpoeHne 1OBEPUTENBHOIO UHTEPBAJIA Il MATEMATUYECKOT0 OXKHUIAHUS IIPU HEU3BECTHOM [ [
OIICHKA KavyecTBa OLICHOK nucriepcur. OnpeneneHue He00X0IMMOT0 YKCia ONpeAeIICHH (3aMeEPOB).
IIpoBepka cratuctudeckux runores3. I[IpoBepka runoressl 0 paBeHCTBE cpeAHuX. Jucnepcuu
reHepajJbHON COBOKYITHOCTU M3BeCTHHI. [Ipu HeusBecTHbIX . [lapHBbIif JBYXBBHIOOPOUYHBIN t-TECT
U1l cpeiHuX. [IpoBepka runoressl 0 paBEHCTBE JUCIIEPCUN ABYX HOPMAaJIbHBIX T'€HEPaJIbHbBIX
coBoKynHocTel. [IpoBepka cOOTBETCTBUS PE3YyIBTATOB U3MEPEHNN YCTAHOBICHHBIM JOITYCKaM.
JINCITEPCUOHHBIN AHAJIN3. OxHodakTopHBIil IUCTIEPCHOHHEIH aHaTH3. J{ByX()aKTOpHBIit
IUCIIEPCHOHHBII aHanu3. MHOTrobaKTOpHBIH aucrepcuonHsii anam3. KOBAPUALIMOHHBIN 1
KOPPEJISILIMOHHBIN AHAJIM3. O6mue cBenenus. OleHKa HaIeKHOCTH KO3 HUIMeHTa
Koppensauuu. MHOKeCTBEHHasi KOppesiusl. PEI'PECCHBHBIN AHAJIN3. OO01me cBeaeHs.
OreHka Mo METOly HAaMMEHBIINX KBaapaToB i uHeitHon moaenu (HK. JloBepuTenbHbie
WHTEPBaJIbl U KPUTEPUU JJISI MAPAMETPOB JIMHEMHOW MOJENH. [JoBepUTENbHBIE MHTEPBAJIbI ISt
YCIIOBHOT'O MaT€MaTU4ecKoro oxxuaanus Y. Mi3amepeHue TeCHOTHI CBSA3H B PEIrPECCUBHOM aHAJIM3E.
PacyeT nuHelHON perpeccuu Mo He CrpyNInUupPOBaHHBIM JIAHHBIM. PacueTr TuHeHOM perpeccuu mo
CIpYIIIMPOBAaHHBIM JaHHBIM. PacueT KpUBOIIMHEMHON perpecCUBHON CBsA3U. MHOKECTBEHHAs
perpeccusi. OnpeneneHue TECHOTHI CBA3HU B CIIy4ae MHOXXECTBEHHOU perpeccuu. [manupoBanue
HKCIEPUMEHTA KaK pa3Jiell TEOPHH dKcniepuMenTa. TpeboBanus, peabsaBisieMble K (pakTopam.
®dopmanuzanus npoiecca otoopa GhakTopoB. PerpeccroHHbIi aHaIN3 Kak OCHOBA TUIAHUPOBAHUS
JKCIIepUMEHTa. Y paBHEeHHE perpeccun. Teopus pakTopHBIX maHoB. PakTopHas Moaens. [TomHbII
(bakTOpHBII SKCTIEpUMEHT (2 yaca).
Pazoen 4. Cenaxcusanue smnupuyeckux 0annvix. Beioop onmumanvhoi 3a6ucumMocmu. 3aKoHbl
pacnpeoenerus cryyainvlx éeaudut . Ilonamue o 86100pouHOM Memooe., CMamucmuiecKue OyYeHKU
napamempos pacnpeoenenuss U npoeepKa CMamucmuyeckux eunomes JJucnepcuonuviii anaius.
Kosapuayuonnulii u xoppenayuonnwiii ananus. Peepeccusnviii ananus. Beedenue. Ilocmanoska
3adauu. [Inanupoeanue sxcnepumenma Kaxk pazoen meopuu sxkcnepumenma. Paxkmopuwl. Tpebosanus,
npeovsaguiemvie K pakmopam. Pecpeccuonnwviii ananuz kak ocnoéa niaHupo8aHus SKCnepUMeHma.
Teopusi pakmopnwix nianos. @akmopHas mooens. Ilnanuposanue omceusarouux IKCNEPUMeHmos.
IInanuposanue sxcnepumenma npu uzyienuu mexanuzma asieruil. OcobeHHocmu nIaGHUPOBAHUSL
NPOMBIULIIEHHO20 Kcnepumenma. 3axnouenue. [lymu pazeumus uoei niaHUpO8anus IKCnepumenma.
Jeknus 4.

3anaya ontumuzanuu. [lnanuposanue sxcnepuMeHnToB. OqHOPAKTOPHBIN
9KCIIEPUMEHTAIIBHBIN SKcIIepuMeHT. [ nannpoBanne sxkcriepuMenTa pyu N3y4eHUH MEXaHu3Ma
spneHuil. [ImanupoBaHue 3KCrieprMeHTa B YCIOBUAX HeoqHOpoiHOCcTeN. Kiaccudukamus miaHos
JMCTIEPCHOr0 aHanu3a. 3akimodenue. [lytu 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 hakmopam. Pecpeccuonnwviii ananusz
KaK 0CHO8A NAAHUPOBAHUSL IKCHEPUMEHMA.
JlaGopaTopnas 1.

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



Pazoen 2. Teopus pakmoprwix nnanos. @akmopuasn mooens. Ilnanuposanue omceusarouux
sKcnepumenmos. llnanupoganue sKcnepumenma npu u3y4eHuu Mexanusma A61eHul.
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 ctatucTudeckux runores. Jucnepcruonnsiii ananu3. KoBapuallMOHHBIN U
KOppEJIALMOHHbIN aHanu3. PerpeccusHslii ananus. [Ipsmas perpeccus. PerpeccuBHbiil aHanu3
KpuBonuneiinas perpeccus (4 yaca).

Pasoen 4. Cenascusanue smnupuieckux oannwix. Buioop onmumanvrou 3aeucumocmu. 3aKoHbl
pacnpedenenus cryyaiinvix eeaudut . [lonsamue o vlbopounom memoode., cmamucmuyeckue OyeHKU
napamempog pacnpeoenenus U npoeepKa CMamucmuyeckux eunomes JJucnepcuonusiii anaius.
Kosapuayuonnwiii u koppensyuonusiii ananus. Peepeccuenviii ananus. Beedenue. [locmanoska
3a0auu. IInanuposanue s3xcnepumenma Kax pazoen meopuu sxcnepumenma. @axmopuwi. Tpebosanus,
npeovseisemvle Kk pakmopam. Pecpeccuonmsiii ananus Kaxk 0CHO8A NIAHUPOBAHUS FIKCHEePUMEHMA.
Teopusi pakmopnwix nianos. @akmopHas mooens. [Inanuposanue omceusaouux IKCNepUMeHmos.
IInanuposanue sxcnepumenma npu uzydeHuu mexanusma aeirenuti. OcobenHocmu niaHupos8aHus
NPOMBIUIEHHO20 SKCnepumenma. 3axnouenue. Ilymu pazeumus uoei niaHuposanus IKCnepumenma.
JlaGopatopHnasn 4.

OCHOBBI TUIaHHPOBAHHUS MTOJIHOTO (PAaKTOPHOTO 3KcHieprMeHTa. OCHOBBI IJIAHUPOBAHUS
npoOHoro (hakTopHOro AKCIepruMenTa. [inanupoBanue sKcriepuMeHTa BTOPOTo MOpsIKa.
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 HAa CAMOCTOSITENIbHOE N3YUYEeHUE:!

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

2. CriaxxvBaHue SMITMPUYECKHUX JaHHBIX. BbIOOp onTHManibHOM 3aBUCUMOCTH. 3aKOHbI
pacrpeesneHys Cly4ailHbIX BEJIUYHH.

3. IlonsiTHE O BEIOOPOUYHOM METOJE., CTATUCTUYECKHE OLECHKH IMapaMeTpOB paclpeaeIeHHs U
MIPOBEPKA CTATUCTUYECKUX TUNOTE3. J(MCIIEpCHOHHBIN aHAIU3.

4. KoBapuaiiuoHHbIN U KOPPEISALIMOHHBIN aHanu3. PerpeccuBHbIi aHaums.

5. 3HayeHHUE DKCIIEPUMEHTA B UCCIIEAOBATENbCKOU padoTte. Poik cucteMmHoTO moaxona.
@DaKToOpHOE MPOCTPAHCTBO M MOBEPXHOCTD ((PYHKIINS) OTKIIHKA.

6. HTepBan HeonpeneaeHHOCTH (IOBEPUTEIIbHBIN nHTEpBa). [TomHbIN (hakTOpHBIH
skcriepumenT (I1DJ). [Inans! nepBoro nopsaaka (MMHeWHas Mojieib). [IpuunHbBI 1 UICTOYHUKHU
omn6ok. HeonpeeneHHOCTh pe3yIbTaTOB H3MEPEHHUS.

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

8. [IpuMeHeHue ¥ BO3SMOXHOCTH JHAarpaMM pa3IMYHOTO THIA (CTOJIOMKOBAsI, JIGHTOYHAS,
cexTopHas). HyneBas u anpTepHaTUBHAS TUIIOTE3bI.

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

4.2.2.5. Ilepeyenb TeM KOHTPOJILHBIX 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 (opMamMH aKTHBHU3AIUU TO3HABATENHLHOMN NEATEIHbHOCTH CTYICHTOB IS JOCTHKEHUS
3aIJJTAHUPOBAaHHBIX PE3YJIbTATOB OOYYEHHs W peaju3alMd KOMIETEHTHOCTHOTO moaxoaa. B
mpolecce M3y4eHUs AUCIHUIUIMHBI TPUMEHSeTCS KOHTaKTHAs TEXHOJIOTHs TMpemnojaBaHus (3a
WCKJTFOYEHUEM  CaMOCTOSITEIIFHO  HM3ydYaeMbIX CTyJ€HTaMH BoIpocoB). [lpum  mpoBeneHun
7a00paTOpHBIX PA0OT TPHUMEHAIOTCS WMUTAIMOHHBIA WJIM CUMYJSIMOHHBIN IMOAXOMA, KOTJa
MperoiaBaTesieM pa30oupaeTcss Ha KOHKPETHOM MpUMepe MpoOJIeMHAast CUTYallnsl, BCE IIard PEeIICHHS
3aJa4d CTYAEHTaM JEMOHCTPUPYIOTCS MPU TMOMOIIM MYJIbTUMEIUNHON 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
KOMITBIOTEPHBIX TEXHOJIOTHIA,

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

6. OneHoO4YHBIE CpeCTBA AJISl TEKYIIEr0 KOHTPOJISl YCIIeBAeMOCTH,

HpOMe?l(yTOqHOﬁ arreCTalluy 110 uToramM 0oCBOCHuUd JUCHUIIJIMHDBI.
@DOH/IpI OLICHOYHBIX MAaTEPHAIOB (CPEACTB) IPUBEIEHBI B IPHIIOKEHUU.

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

7.1. OcHOBHAasl y4eOHO-MeTOAMYECKAS JIUTEpaTypa N0 JMCHUILIMHE

1. CxkBopuosa JI.M. MeTo10510rust HAy4YHBIX HUCCIIEIOBAHUM [DIIEKTPOHHBIN 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. Kopsyn H.JI. Co6op, o0paboTka W aHaIW3 HAyYHO-TEXHUYECKOW WH(MOpMAIUN
[DnekTpoHHBI  pecypc]: yuebHOe mocoOue IS NPAKTHUECKUX 3aHSITHH  MarucTpaHTOB
cneruanbHoctTd 270800 «CtpouTtenscTBO», Maructepckod mnporpammbl  «lIpornosupoBanue
XapakTepucTuk cuctem xku3zHeoOecneueHus» (TBm)/ Kop3synm H.JI.— DnekTpoH. TEKCTOBBIC
JaHHbIE.— Capartos: Byzogsckoe o0OpazoBanue, 2014.— 55 C. -
http://www.iprbookshop.ru/20412.html

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

7.2. IoNOJIHUTEJIbHAS YUeOHO-MeTOoAMYeCcKas JJUTePATypa Mo JMCHUIINHE
1. OcHOBBI MaTemaTHuecKod 00paboTku uHpopmammu [DIEKTPOHHBIA pecypc|: yueOHoe
nocobue IJIsl OpraHu3alid CaMOCTOsTENbHOU AesTtenbHocTH cryaeHToB/ M.H. Bmacosa [u ap.].—
OnexTpoH. TekcTroBble naaHHble.— llepmb: llepMckuii rocylapCTBEHHBII TI'yMaHUTapHO-
nemaroruueckuii yausepcuret, 2013.— 115 ¢ - http://www.iprbookshop.ru/32076.html

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

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



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

- B3aMMOJICHCTBHE YYAaCTHHKOB 0Opa30BaTEILHOTO IpolLecca Yepe3 JOKaIbHYI CeTb
nHCTUTYTa U MHTEpHET;

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

WudopManroHHbIe CIIPABOYHBIE CUCTEMBI:

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

— http://elibrary.ru (Hay4nast anekrpoHHas 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

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

8. MarepuajibHO-TeXHHYECKOe o0ecneyeHre JUCHUIIUHbI
Jlaboparopust HauepTaTeNbHON Nr€OMETPUHN U UHKEHEPHOU rpa@uku
[Tpoextop Sanyo PLC-XUS83; nacrennsiii s5kpan; DVD npowurpsiBatens Pioneer DV310-S;
HarJsiIHble MOCOOHS; TUIAKATHI.

KaOuner nnxenepHoi rpapuku
[Tpoextop Sanyo PLC-XUS83; nacrennsiii s5kpan; DVD npowurpsiBatens Pioneer DV310-S;
HarJIgHbIe TOCOOUS; TUIaKaThlI.

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. MeTozmqecmle YKa3zaHud 110 OCBOCHHUIO TUCIHUITIMHBI

Jnst ycrnemrHoro OCBOEHHSI TEOPETUYECKOro MaTepuana OOy4aroUuiics: 3HaKOMHUTCS CO
CIIMCKOM PEKOMEHIYEMON OCHOBHOW M JIOTIOJHMTEIBHOW JIUTEPATYphl; YTOUHSET y MPENoAaBaTels,
KAaKUM JIOMOJIHUTENIbHBIM MOCOOUAM CJelyeT OTAAThb IpPEANOYTEeHHE; BEJET KOHCIEKT JEKUUH U
npopabaTbIBaeT JEKIMOHHBIA MaTepHa, NoIb3yaCh KaK KOHCIEKTOM, TaK U yUY€OHBIMU MOCOOUSIMHU.
Ucnonezyer WMOII, rae npuBeneHbl OMOITHUTEIbHBIE  TEOPETHUECKHE MaTepuaibl. Tam ke
IIPUBE/IEH KOHCIEKT JIEKIIMH U 3JIEKTPOHHBIN KOHCIIEKT JIEKIIUH.

Jlo BbIMOJNIHEHUST JTAOOPATOPHBIX pabOT OOydaOUIMICS H3y4aeT COOTBETCTBYIOIIMN pa3feln
teopuu. Ilepen 3aHATHEM CTyIEHT 3HAKOMHUTCS C ONMMCAHHEM 3aJaHUN I BBINOJHEHHsS palOoThI,
BHUMATEJIPHO M3y4YaeT COACpP)KaHUE U MOPSAIOK MPOBEACHUS J1abopatopHoil paboTsl. JlabopaTopHas
paboTa MpoBOIATCS B KOMITBIOTEPHOM Kiiacce. O0ydaromuecs BHIIOIHIIOT HHANBUAYAIBHYIO 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 CJEAYIomeM Ja0opaTopHOM 3aHATHA. HeoOXOAMMBIM TeopeTHYEeCKUi
MaTepuall, HHIUBUIyaJbHOE 3a/laHue, IIard BBIMOJHEHUs JabopaTOpHOM paboThl U TpeOOBaHHE K
OTYETy TMpHUBEJIEHbl B METOAMYECKMX YKa3aHUAX, pPA3MELICHHbIX Ha HHPOPMALUOHHO-
00pa30BaTEILHOM MOPTAJIC HHCTUTYTA.



CamocTosTenbHass paboTa OKa3bplBa€T Ba)XXHOE BIMSHHE Ha (OPMUPOBAHUE JIMYHOCTH
OyIyIIero crernuanaucTa, OHa MIaHupyeTcst 00yJaroMMCs CaMOCTOATENbHO. Kaxplil o0yJarommiics
CaMOCTOSITEIIBHO OMpPEEIIIeT PEKUM CBOCH pabOThl U MEpPY TPy/a, 3aTPaunuBacMOro Ha OBJIAJCHHUE
y4eOHBIM COJIEp)KaHUEM AUCHUILIMHBL. OH BBINOTHSAET BHEAYIUTOPHYIO pPabOTy U H3y4YCHHE
pa3zesioB, BHIHOCHUMBIX Ha CAMOCTOSITENbHYIO paboTy, MO JIMYHOMY HWHIMBUAYaJbHOMY IUIaHY, B
3aBUCHMOCTH OT €T0 MOJArOTOBKH, BPEMEHH U JIPYTUX YCIOBUH.

dopMa 3aKITFOYUTEIHFHOTO0 KOHTPOJIS TPH MPOMEKYTOUHON aTTeCTAllMM — 3a4eT C OIICHKOM.
Jlis mpoBeneHUsT MPOMEKYTOYHOM aTTecTaluu MO JUCIUIUIMHE pa3padoTaHbl (HOHA OLEHOYHBIX
CPEICTB U OAJUIbHO-PEUTHHIOBAs CHUCTEMa OLIEHKH Y4eOHON NesATeNbHOCTH CTyJaeHTOB. OleHKa Mo
JTUCITUIIMHE BBICTABISETCS B WH(OPMAIMOHHONW CHCTEME W HOCUT WHTETPUPOBAHHBIN XapakTtep,
YUUTHIBAIOIINNA pe3ysIbTaThl OLIEHUBAHUSA YYacTHsl CTYJEHTOB B ayJIUTOPHBIX 3aHITHUAX, KauyecTBa 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 obecneyerue MauuHoCmpoumenbHulx npou3eo0cms n
MPO(UITIO TOATOTOBKU 7exXHOo102Usl MAUUHOCMPOEHUS
Pabouyro nporpammy coctaBun Curanmuves C.A.

[Iporpamma paccmoTpena u ogo0peHa Ha 3acenanuu kadenpsr TMC

npoTtokoa Ne 28 ot 11.05.2022 ropa.
3aBenytroumii kadeapoit TMC Bonuenxos A.B.
(IToxmuce)

PabGouass mporpamma paccMOTpeHa M 0J00peHa Ha 3acelaHud Y4eOHO-METOIUYECKOU
KOMHCCHU MAaITHHOCTPOUTENBHOTO (haKyIbTeTa

nporokoi Ne 6 ot 12.05.2022 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
METOJIbI 00Pa0OTKH SKCIIEPUMEHTAIBHBIX 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 cTaTuCTHYECKUE METO bl UCIIOJIb3YIOTCS MIPH IIJIAHUPOBAHUH 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 MeToibl HCHOB3YIOTCA AJIS aHAIM3a pe3yJIbTaToOB dKCIIepuMeHTa?

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

8. Kakoe 3HaueHue UMeeT MIaHMPOBAaHNE SKCIIEPUMEHTA B IIPAKTUKE U3MEPEHUN U KOHTPOJIS?

BOITPOCHI K JJTabopaTopHoi padbore Ne2

1. Yto Takoe KOpPENSIMOHHBIA U PErpecCUOHHBIA AHAIU3 W KaK OHU MCHOJB3YIOTCS B
WU3MEpUTENBbHON TeXHUKE?

2. Kakue mapaMeTpsl MOTYT OBITh YYTCHBI B KOPPEISIIMOHHOM U PETPECCHOHHOM aHau3e?

3. Kakue craTucTueckue METOAbl UCIONB3YIOTCS MPU KOPPEISIUOHHOM U PErpecCUOHHOM
aHainuze?

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

5. Kakue Meronbl HCMONB3YIOTCA Ui OLIEHKHM TOYHOCTH MOJENeH KOPPENSLIUOHHOTO M
pEerpeccCuoHHOro aHanuza’?

6. Kakue mnpeumyimiectBa M OrpaHUYEHHUS HMEET HCIOJIb30BAaHUE KOPPEISLUOHHOTO U
PErpeCCUOHHOTO aHaJIN3a B U3MEPUTEIIbHON TEXHUKE?

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

8. Kakoe 3HaueHMe uMeEET KOpPPEISUMOHHBIA W PErPeCCHOHHBIA aHajiu3 B MPAKTHUKE
U3MEpPEHU U KOHTPOJIS?

BOIPOCHI K JJTabopaTopHoi padbore Ne3

1. UYro Takoe OMHO(AKTOPHBIA PETPECCHOHHBIA aHAIM3 M KaK OH HKCIONb3yeTCs] B
U3MEPUTEIIBHON TEXHUKE?

2. Kakue napameTpsl MOTYT OBITh YYTEHBI B OTHO(AKTOPHOM PETPECCHOHHOM aHan3e?

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

4. Kakue MeTOAbl HUCHONB3YIOTCA Ui OICHKM TOYHOCTH MoOJene 0aHO(MaKTOPHOTO
perpeccuoHHOro aHanuza?

5. Kakue mnpeumymiectBa M OrpaHUYEHUS MMEET HCIOIb30BaHHE OJIHO(PAKTOPHOTO
PErpeCCMOHHOTO aHaJIN3a B U3MEPUTEIIbHON TEXHUKE?

6. Kakue MeToapl HCMONB3YIOTCA AN ONTHUMM3AIMH PaOOThl CHUCTEMBI OJHO(AKTOPHOTO
perpeccuoHHoro aHanuza’?

7. Uto Takoe ABYX(MAKTOPHBIA [HUCIIEPCHOHHBIM aHaIW3 W KaK OH HCIOJb3yeTCs B
WU3MEPUTENBHON TeEXHUKE?

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

9. Kak mnpoucxoauT aHalu3 3aBUCHUMOCTEH MEXIy IEPEMEHHBIMH C IIOMOIIBIO
IBYX(haKTOPHOTO TUCTIEPCUOHHOTO aHAIN3a?

10. Kakue MeETOapl HCIONB3YIOTCS IS OICHKH TOYHOCTH MOJENeH JBYX(aKTOPHOTO
JUCIIEPCHOHHOIO aHaJIn3a?



11. Kakue mnpeumymiecTBa W OrpaHHYCHHs HMMEET HCIOJIb30BaHUE ABYX(aKTOPHOTO
JUCIIEPCUOHHOIO aHAJIN3A B N3MEPUTENBHON TEXHUKE?

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

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

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 CXEeME JIATHHCKOTO
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 mnpoMcXOOuT TUIaHHUpPOBAaHWE APOOHOrO (PAKTOPHOTO OIKCIEPUMEHTA U KaKHe
rapaMeTpbl YUYUTBIBAKOTCS IIPU 3TOM?

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

9. Kakue MeTobl UCHOIB3YIOTCS JIJIsl OLIEHKHU TOYHOCTH PE3yJIbTaTOB dKCIIEpUMEHTA?

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

11. Kakue MeToAbl HCHONB3YIOTCA Ui ONTHUMH3AIUU PaOOTHl CHUCTEMbl IUIAHWPOBAHUS
JKCIIEpUMEHTa?

12. Kakoe 3HaueHHME HMMEET IUIAHMPOBAHUE SKCIEPUMEHTAa B MPAKTUKE H3MEPEHHH U
KOHTpOJIS?

Bonpocs! quis pertuar-konTposs Ne 1

1. Yto Takoe aKTUBHBIN SKCIIEPUMEHT?

2. Yto Ha3bIBaETCS MOJHBIM APOOHBIM HKCIIEPUMEHTOM?

3. Kak BbIOuparoTcs ¢akTopsl INIAHUPOBAHMSI, UX OCHOBHBIE (0a30BbIE€) YPOBHU U MHTEPBAJIbI
BapbUpOBaHUs?

4. Yka3atb NOpAJIOK NPOBEACHUS dKCIIepUMeHTa MetooM [1D3.

5. Kak cocraBnsierca MaTpuna mianupoanus [1OD?

6. Kak BbIOpaTh IEHTp TUTaHA SKCIIEpUMEHTA?

7. Uem onpezenseTcs BeIMYMHA HHTEPBaJla BapbUpoBaHus (axkropa?

8. [Touemy HE0OX0OIUMO TPOBEICHNE TTAPAIIIIETBHBIX OMBITOB M MX PAaHIOMH3AIINS?

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

10. B yem 3akio4aeTcsi CMBICH pa3pabOTKM MaTeMaTHYECKOW MOJENU MO MPUHLHUIY «OT
MIPOCTOrO — K CI0KHOMY»?

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

Y KaK CJIeyeT MOCTYIIUTh B 3TOM cliydae?

12. Yro HazbIBaeTcs APOOHBIM (PaKTOPHBIM SKCIIEPUMEHTOM?

13. B kakux ciaydasix BO3MOXKHO IJ1anupoBanue [[DDI?

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 OLICHOK?
Bonpocs! 1uist peUtuHr-koHTposs Ne 2

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

2. Ha3nauenue u mopsijioK IPOBENCHUS pErpeccHOoHHOTO aHanu3a 3. HasHaueHue u mopsmok
npoBefeHus: (aKTOPHOTO aHAN3a

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

5. Kakoifi MeToJ OpUEHTHpPOBaH Ha KOPPEISLHUOHHYIO CBSI3b MCCIEIYyEMBIX MapaMeTPOB
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 cucteMaTuyeckasi HOrpelHoCTh?

11. Kak onpenenuts CiiydailHyH0 COCTaBIISIONLYIO MTOTPEITHOCTH?

12. TIpu KaKux ycIOBHAX HE COOMIOIAETCS TpeOOBaHUE BOCIIPOM3BOJUMOCTH IKCIIEPUMEHTA U
KaK ClieJlyeT OCTYHUTh B 3TOM ciy4ae?

13. Kak mpoBepuTh 3HAUUMOCTH OIIEHOK KO3 PUITMEHTOB perpeccun?

14. Tlosicuute paznuuue mnpuMeHeHuss Kputepus CTbIOAEHTa JUIsl OLUEHKU BBIOOPOYHBIX
CPEIHUX 3HAUCHUH CITy9aiiHON BEIMYMHBI M OIEHKN 3HAYUMOCTH KOA(PPHUITUEHTA ITOJIMHOMA.

15. Tlpu kakuX yCIOBUSAX OLIEHKH KO3()PHUIIMEHTOB perpeccy HE3HAUMMBI U KaK 3TH YCJIOBHS
YCTPaHUThH?

16. Kak npoBepuTh aIeKBaTHOCTh MaTEMaTHUYECKON Mo 1eu?

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 3akiouaeTcst OCHOBHAs UJes ¥ MpoLEeypa CUMIUIEKCHOTO MeToaa?

5. B uem 3akmrouaeTcs OCHOBHas Ujes U Ipolenypa MeToja 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 ONITUMU3ALINS [IPH MHOTOAKCTPEMAJIBHOM TOBEPXHOCTH 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 aKTUBHOTO SKCIIEPUMEHTA U TTACCUBHBIM KCIIEPUMEHTOM?

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

13. Yo sBnsiercst kpurepreMm ontuMaiibHocTH 1iana npu LIKOIT u LHKPIT?

14. Kak nocturaercst OpTOroHaJIbHOCTh MaTpHIbl Tu1aHupoBanus mpu LIKOIT?

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

16. B ueM npenMymiecTBO poToTabenpHOro TIAHUPOBAHUSA Mepe]] OPTOTOHAIBHBIM U KaK OHO
nocruraercs’?

17. KakoB nopsiok 00padoTku pe3ynbratoB LIKOIT?

18. KakoB nopsimok 06padotku pesynbpratoB [IKPIT?



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

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

paboThl

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 Npouexypbl OLeHUBAHUSA

DopMoil TPOMEKYTOUHOM aTTeCTAllMK SIBIIAETCS 3a4€T. 3a4€T popMUpyeTCcs Ha OCHOBAaHUM
UTOTOBOTO pEHTHHIa CTyAeHTa. PEWTHHr CTyJeHTa BKIOYaeT B ceOs Oaibl, HauuCiIAE€MbIEe IO
pe3yibpTaTaM TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH HAa KOHTPOJIBHBIX HEIEISAX U UTOTOBOTO YCTHOIO
olpoca Ha IOCJEIHEH Helele CeMecTpa, a TaKXKe JONOJHMUTENbHble Oasibl 3a MOCELAeMOCTh U
AKTUBHOCTb HA 3aHATHUSX.

HToroBeiii YCTHBI ONpPOC OOYYAIOIMIMXCS OCYIIECTBISECTCS B KOHIIE CEMEcTpa Iocie
BBITIOJIHEHHUS] TIPOrpaMMBbl ayJAMTOPHBIX 3aHATUH B TOJTHOM 00BEMe. MTOroBbIi yCTHBIH Ompoc
OCYLIECTBIIIECTCS. MHAUBUIyAJIbHO B OTHOIIEHUH Ka)KI0TO CTYAECHTA.

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

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

- 50 - 100 6amnnoB — "3aureHo".

MakcumanbsHas cymMMa 6aioB, Habupaemasi CTyZAeHTOM o quciurinHe pasaa 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» | ConepkaHue 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 Ha3plBaeTCsd CHCTEMaTH4YECKOE M LIEJICHANpPABICHHOE M3y4Y€HHE OOBEKTOB, B KOTOPOM
UCTIONIB3YIOTCSL CPE/ICTBA M METOJBI HAayKH, M KOTOpOE 3aBepmiaeTcsi (OpMyJIHpPOBKOIl 3HaHUI 00
n3zydaeMoM o0wvekte? 1) 0030p mHpopmanuu, 2) Hayka, 3) HaydyHbIC UCCIIEAOBAHUA, 4) alpHOpHOE
pamXHUpOBaHHE

[TonHBIN TepedYeHb TECTOBBIX 3aJIaHUK C YKa3aHWEM MPaBUIILHBIX OTBETOB, pPa3MeIlleH B OaHKe
BONPOCOB ~ Ha  HMH(OPMAIIMOHHO-00PAa30BaTEeIbHOM  MOpTaje  HMHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2708

OLIeHKa PACCUUTHIBACTCA KaK IMPOLCHT MPABUJIBHO BBIIIOJHCHHBIX TCCTOBBIX 3aHaHHfI n3 ux
o011ero yucia.



