IloamucaHo 37eKTPOHHOM MOANHCEIO:
Bepaxunknii JJanun I'puropeesnt
Homxraocte: JupexTop KI'TIH OI'BOY BO «Keml V»

MHHUCTEPCTBO HAYKU 1 BRIEED CI5R Ao B S N GHE SIS BB A Hb6faf6436

Ky3z0acckuit rymaHUTapHO-TI€IarOrH4eCKUid HHCTUTYT
(hemepaabHOTO rOCYAapCTBEHHOTO OI0OKETHOTO 00pa30BaTEILHOTO YUPEKICHUS
BEICIICTO 00pa30BaHus
«KeMepoBCKHI rOCy1apCTBEHHBIN YHHUBEPCUTET)

@akynbreT (PU3HYECKOH KyJIbTYpbl, €CTECTBO3HAHUS H NPUPOONIOIIb30BAHUS

YTBepxaao
Hexan ®DOKEII
B.A. PsboB

15 mapra 2022 r.

Pabouyas nporpaMmma IMCHHUILIHHBI
b1.B.03 IlnanupoBanue U Oprauu3alnus JKCIepuMenTa B cdepe 0e301aCHOCTH

HaHpaBHeHHe IIOATOTOBKH
20.03.01 «Texnocghepras bezonacHocmovy

HampasnenHocThb (TIpohuib) MOATOTOBKH
bezonacnocmsb mexnono2uueckux npoyeccoes u npous’eodcme

[Iporpamma akajemuueckoro OakanaBpuaTa

Kpamudukaiiusa BeITyCKHHKA

baxanasp

®opma 00ydeHust
Ounas, 3aoynas

["ox Habopa 2020

Hosoxky3uernk 2022 T.



JIMCT BHeCEHUS M3MeHEeHUil
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15.03.20221.)
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Ono6peHna Ha 3aceanuu obecrieunBaroiel kadeapsl Fe0KOJIIOTUN U Teorpapuu MPOTOKOI
Ne 701 17.02.2022 1. Yoonos 10.B.
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. B pesynprare OCBOEGHHS MUCHMIUIMHBI Yy OOY4YarolIerocs JOJKHBI OBITh C(HOPMUPOBAHBI
KOMIETEHIIMM OCHOBHOHM TNpOoQecCHOHANbHOM 00pa3oBaTeabHON POTrpaMMBI

OakanaBpuata(nanee - OITOIT):T1TK-20, TTK-23.

Conepxanre KOMITETCHIMH KaK IUIAHUPYEMBIX PE3YyJIbTaTOB OOYYEHHS MO JAUCHUILIMHE CM.

Tabmuus! 1 u 2.

1.1 ®dopmupyemble KOMNETEHUHU
Tabmuia 1 - DopMupyembie TUCITUTUIMHON KOMITETSHITUT

HanmenoBanue Buna
KOMITETEHIINH (

HaumenoBanue kateropuu
(Tpymnbl) KOMIETSHIUH

Kon 1 Ha3sBaHue KOMIIETEHITNN

[IpodeccuonanpHas

Hayuno-uccienosarensckas

[IK-20 CriocobHOCTh NPUHMAMATH Y4acTHE B
Hay4HO-HCCIIeJ0BATeIbCKUX pa3paboTKax o
NpO(UITIO TIOATOTOBKH: CUCTEMAaTU3UPOBATh
MH(OpPMALHUIO 110 TEME UCCIIeJOBAHUH, TPUHUMATh
ydacTHe B DKCIIepUMEHTax, 00pabaThIBaTh

AKaICMHYICCKOI'O

TMOJIYYCHHBIC TaHHBIC

npodeccroHabHAS

Hayuno-uccienoBarensckas

[TK-23 CrocoOHOCTh NPUMEHSThH Ha TIPAaKTHKE
HaBBIKH ITPOBEICHUSI U ONUCAHUS UCCIIeOBAaHUN, B
TOM YHCJIe HKCTIEPUMEHTAIBHBIX

1.2 leckpunTopHbIe XapaKTEePUCTUKU KOMIIETeHIIH

Tabnuia 2 - JleckpunTopHble XapakKTepUCTUKHA KOMITETEHINH, popMHUpyeMble TUCIUTIITMHON

Koo u nazeanue
KoMnemeHyuu

JlecKkpUnTOpHbIE XapaKTEPUCTUKU
komnereniuy mo OITOIT

JMCIMIUTMHBI ¥ TIPAKTHKH, (opMHpYrOLUe
xommerenioo OITOIT

ITK-20 Cnoco6HOCTB
NPUHAMATD y4acTHE B
Hay4HO-
HCCIIEI0BATENbCKHX
pazpaboTrkax no

PO UITI0 TOATOTOBKH:
CHCTEMaTH3UPOBAThH
uHpopManuio 1Mo Teme
HCCIICIOBaHUH,
NPUHAMATD y4acTHe B
9KCIEPUMEHTAX,
00pabaThIBaTh
NIOJTy4YEeHHBIE JaHHbIe

3HaTh:

-OCHOBBI COBPEMEHHBIX Hay4HO-
HCCIIEN0BATENBCKUX TEXHOIOTHI;

-CIOCOOBI u METOJIBI IIOCTAaHOBKH

JKCIIEPUMEHTA;
-METO/Ibl CHCTeMaTH3alluh H 00paboTKH
uH(OpPMALIUK IO TEME UCCIIEIOBAHUSL.
YMmernb:

-CHCTEMATU3UPOBATh HHPOPMAIIUIO TT0
TEME MCCIIEN0BAHNS,

-00pabaTeIBaTh NONYYEHHBIE TaHHEIE;

-TJIaHUPOBATH, OpraHU30BHIBATh u
MIPOBOJIUTDH SKCIIEPUMEHT.

Baanern:

-HaBBIKAMU y4acTus B HAy4HO-

HCCIIEOBATENIECKUX pa3zpaboTkax B cdepe
0e30MacHOCTH;

-HaBBIKAMH CHCTEMATH3aIMX HH(OpMAIIH
10 TeMe MCCIICIOBAHHS.

b1.B.03 IliannpoBaHue U OpraHu3anMs
JKCcIepuMeHTa B cpepe 6e30mMacHOCTH
b1.B./IB.06.01Pa3paboTka pa3aeioB
MIPOU3BOICTBEHHON 0E30MaCHOCTH B
MPOEKTax

Bb1.B.JIB.06.02MccreqoBanre KOMILIEKCHOM
Oe3omacHOCTH YenmoBeka B TexHOchepe
B2.B.04(IT)[Ipon3BoacTBeHHAS MIPAKTHKA.
Hay4no-uccnemoBarenbckas pabora
B2.B.05(ITm)I Ipon3BoacTBEHHAS TTPAKTHKA.
[penmurioMHas mpakTHKa

b3.b.01(/)3amura BBIITYCKHON
KBATU(PUKAIMOHHOW  paboTHI,  BKJIIOYAs
MOJATOTOBKY K TpOIEAype 3allUThl H
MPOLIEAYPY 3aIUTHI

TIK-23 CrocoOHOCTH
MIPUMEHSTH Ha IPAKTHKE
HABBIKH [IPOBEICHUS U
OIMCaHUsA
HCCIICIOBAaHMM, B TOM
YHCIIe
SKCIEPUMEHTATBHBIX

3HaTh:

-METOABl ~ TPOBENEHUS W  OMHCAHUA
HCCIIEIOBAHISL, IPHOOPHI 1 000pyIOBaHUE.
-TIOPSIOK ~ OpTaHM3allid W OIHCAHUSA
HCCIEI0BaHNHN, B TOM qUCIIE
SKCIEPHUMEHTATHBIX.

YMmeThb:

-TIPUMEHATh  HAa  TPAKTHKE  HABBIKU

TIPOBEICHUS W OIHCAaHWS MCCIENOBAHUH, B
TOM YHCIIE SKCTIEPUMEHTAIIbHBIX.

Baanern:

-HaBbIKaMU TIOCTAHOBKH, MPOBEIEHUS U
ONHCAaHUSI WCCIICHOBAaHHM, B TOM UHCIIC
SKCIIEPUMEHTAIIbHBIX.

b1.B.03 IllianupoBaHue ¥ OpPraHu3auus
JKCIepUMeHTa B cdepe 0e30maCHOCTH
Bb1.B.JIB.05.01 MogenupoBaHue OnacHbIX
(akTOpOB MO’Kapa B TEXHUYECKUX CHCTEMAax
b1.B.JIB.05.02 MogenupoBaHue
MIOCJIEACTBUI TEXHOIE€HHBIX aBapHi
b1.B.JIB.06.01 Pa3zpaboTka pa3nenos
MPOM3BOACTBEHHON 0€30MIaCHOCTH B
pOeKTax

b1.B.JIB.06.02 UccnenoBaunne
KOMILJIEKCHOW 0€30MacHOCTH YellOBEKa B
TexHocdepe

Bb2.B.04(IT) [Ipou3BoacTBEeHHAs TPAKTHKA.
Hayuno-uccnenoBarenbckas pabora
b2.B.05(I1n) IIpon3BoacTBeHHas IPAKTHKA.
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[IpenurnoMHas mpaKTHKa
Bb3.5.01(J1) 3amura BeITYCKHOMN
KBaJIN()UKAIIMOHHOW pa0OThI, BKITFOYAS
MOJITOTOBKY K MIPOIENYPE 3aIUTHI 1
IPOLEAYPY 3aLHTHI

2 O0béM M TPYTOEMKOCTH JUCHUIUIMHBI 10 BUIAM Y4eOHbIX 3AHATHI.

DopMbI IPOMEKYTOYHOM ATTECTALUM.

Tabnumna 3 — O0bEM U TPYTOEMKOCTh TUCHUIUIMHBI IO BUJAM yUY€OHBIX 3aHATHM

Bcero yacos
R T — JUIST OYHOM JUIST 3a0YHOM
(bopMbI (bopMbI
0o0yueHus 00yueHus
OO0mast TpyI0eMKOCTh TUCITUTITHHBI 108 108
KoHnTakTHas pabota oOydaromuxcs ¢ mperoaaBarenieM (1o 64 16
BHJIaM Y49eOHBIX 3aHATHI) (BCETO)
AynutopHas paboTa (Bcero): 64 16
B T. YHCIIE:
Jlexun 24 6
CeMuHapbl, NPaKTUYECKUE 3aHATHUS 24 6
[IpakTuKymBsI 4
JlabopaTopHbie pabOTHI 16
B TOM uncie B akTUBHBIX M HHTEPAKTUBHBIX (popmax 16 6
Breaynuronpnas pabora 44 88
CamocrositenpHas pabota oOydarommxcs (BCero) 44 88
By npomexxyTodHOM arTecTanuy 00y4Jaromerocs - 3a4eT 4
4 cemecTp 3 Kypc
3. Y4yeOHO-TeMaTH4YeCKHUil IJIAH U COeP:KaHue TUCIUIINHBI.
3.1 YueOHO-TeMaTHYeCKUIl IUIAH
Tab6muma 4.1 - YyeOHo-TeMaTHdecKui I1aH O9HON (HOpMBbI 00YICHHS
E Buabl y4eOHbIX 3aHATHH,
g BKJIIOYAS] CAMOCTOSITEILHYIO
é 2 padoty o0y4yarmmuxcs u ®opmbl
Ne Pasjen as Tp{g‘fx‘;g)c“ TeKymero
KOHTPOJIst
n/m JHCHHILIAHBI 2 ayUTOpHBIE cavocrontens | vepepaem
E y4eOHbIe 3aHATHS Hasi paGoTa
a ofyvarommxcs 0oCTH
BCErQ | “leKuMu | npaKtuye UIabopato
cKHe pHbIe
3aHATHUA 3aHATHUA
1 | OcHOBHBIE TIOHATHS U 36 8 8 6 14 YO
TIPUHIIUIIBI TC-2
TUTAHUPOBAHUS YVO-1
IKCIIEPUMEHTA
2 | ®akropHble TIJTaHbI 36 8 8 6 14 TC-2
SKCIICPUMEHTOB YO
YO-1
3 | Beibop onTumambHOTO 36 8 8 4 16 TC-2




Buabl y4eOHbIX 3aHATHIH,
BKJIIOYasi CAMOCTOSATEJIbHYIO

e
=
(2]
=]
z
=
23 paboTy o0y4aromuxcs u ®opmbl
=
23 TPYAOEMKOCTh TeKYyIIero
Ne Pa3znen a8 Y
) - (B yacax) KOHTPOJIs
n/m JUCHUIIJTUHBI g ay/IHTOpPHBIE z:]:opc:g:::ﬂb ycnesaem
8 y4eOHbIe 3aHATHS 0By atomuxes 0CTH
BCErQ | “1eKuHH | mpakTm4ie UIaGopaTo
CKHe pHBIE
3AHATHSA 3AHATHSA
IJ1aHa YO
YO-1
N3
[Ipomexyrounas
aTTecTamus YVO-3
Bcero | 108 24 24 16 44

YO - yemnuwiii onpoc, YO-1 - cobecedosanue, YO-3 — 3auem, ,
U3 —unousuoyanvroe 3aoanue, TC-2 - yuebnwie 3a0auu.

Tabmuna 4.2 - Y4eOHO-TeMaTH4ecKui TUIaH 3a09HON  (pOpMBI 00yUIEHHS

Buabl yueOHbIX 3aHATHI,
BKJIIOYASI CAMOCTOATEIbHYI0

wa
=
(2]
=]
2
g 3 padoTy o0yuaroumxcs u DopMmbI
=
S TPYA0EMKOCTh TeKyIIero
Ne Paznen &3
B Hacax KOHTPOJIA
H/H HHCHHH‘HHHLI g ( ) CaMOCTOATEIb p
ayMTOpHbIE ycneBaem
E y4eGHbIe 3aHsITHSI Hast paora
a o0yuaroumxcst 0oCTHn
BCero JIEKIIHHM | MPpaKTH4e JIaﬁopaTo
CKHe pHbIE
SAHATHUSA SAHATHUA
1 | OcHOBHBIE TIOHATHA U 32 2 2 - 28 YO
TIPUHIIATIBI TC-2
TJIAHUPOBAHUS YO-1
HKCIEPUMEHTA
2 | ®akropHbIC TIJIAHBI 36 2 2 2 30 TC-2
AKCIIEPUMEHTOB YO
YO-1
3 | Beibop onTumagbHOTO 36 2 2 2 30 TC-2
TJ1aHa YO
YO-1
N3
[Tpomexyrounas 4
aTTecTanus YO-3
Bcero | 108 6 6 4 88

YO - yemnuwiii onpoc, YO-1 - cobecedosanue, YO-3 — 3auem, ,
U3 —unousudyanvroe 3aoanue, TC-2 - yuebHvle 3a0a4u.

3.2. ConeprkaHue 3aHSITHH M0 BUIAM y4e0HOI padoThI
Tabnuna 5 — ConepkaHue TUCIUTUTHHBI

Pazgen 1 OCHOBHBIC IOHATHUS U MPUHIHUIILI TNTAHUPOBAHUS DOKCIICPUMCHTA.

CoOeporcanue 1eKYUuoHHO20 Kypca




Benenne. OcHoBHble TOHATHS M onpeneneHus. Kmaccuduxanus skcrepuMeHToB. CTpyKTypHas
cXeMa JKCIEPUMEHTa. DJIEMEHThl TEOpHH OIMOOK. OTBHICKAaHHE MapaMeTPOB METOJOM HAUMEHBIINX
KkBapaToB. CTaTUCTHUYECKHE OIICHKU. PerpeccroHHbli aHan3 JaHHbIX. TodevHas oleHKa mapaMeTpoB
perpeccuoHHOM 3aBUcHUMOCTU. OIEHKH KOA(PQHUIMEHTOB perpeccuu U Koppeisaiun. OpToroHaibHOE
wiaaupoBanue. OcOOCHHOCTH IJIAHUPOBAHUS dKCTIEPUMEHTA B cpepe 6e30MacHOCTH.

Cooeporcanue npakmuyeckux 3aHAmu

1.106paboTka pe3yabTaTOB KCIICPUMEHTA.
1.2TTocTpoenue rUCTOTpaMMBbl, pacyeT KOJINIECTBEHHBIX XapaKTEPHUCTHUK.
1.3IIpoBepka runoTe3sl HOPMATBLHOTO PACHPEACICHHUS

Cooepoicanue nabopamopHvlx pabom

1.4 Cratuctuueckoe OIleHUBAHUE U MTPOBEPKA KOJIMUYECTBEHHBIX OIICHOK.
1.5IocTpoeHre ypaBHEHHS PETPECCUU U TPOBEPKA €T0 aJIeKBAaTHOCTH.

Paznen 2. ®axTopHbI€ IIaHBI 3KCTIEPUMEHTOB

Cooeporcanue 1eKYuoOHHO20 Kypca

@axTtopel. TpeOoBanuss k ¢akropam. OpxHodakTopHbIi sKcnepuMeHT. IlonHbli  (axkTOpHBIT
skcnepuMeHT.JlpoOHbIil  (akTOpHBI  SKcnepuMeHT. [‘eHepupyrolmiee COOTHOIIEHHE U €ro
ucnosib3oBanue. OlleHKa MapaMeTpoB PETPECCHOHHONW MOJENU MO Pa3iudHbIM I1aHaMm. Kputepuu
ONTUMAJILHOCTU PErpecCHOHHBIX MIaHOB. HackllieHHble miianel nepBoro mnopsaka. CumMMmeTrpuyHbie
KOMITO3UIIMOHHBIE IJIaHBI 2-TO MOPsIKa.

Coodepatcanue npakmuyecKux 3aHsamutl

2.1 OueHka aJeKBATHOCTH TEOPETUYECKUX 3aBUCUMOCTEA M DKCIEPUMEHTAJIbHBIX JaHHBIX IO
kputeputo duiepa.

2.2 HaxoaeHue TeHEpUPYIOIIEro COOTHOIIEHUS APOOHOTO (haKTOPHOTO SKCIIEPUMEHTA.

2.3 [locTpoeHrne CHMMETPUYHBIX TIJIAHOB 2-TO MOPSAKA.

Cooeporcanue 1a60pamopHvIX 3aHAMULL

2.4 TlocTpoeHue MoaHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

2.5 OrmeHka napaMeTpoB PErpecCUOHHON MOJIEH MOJHOTO (PaKTOPHOTO HKCIEPUMEHTA.
2.6 IlocTpoenue npoOHOTO (HAaKTOPHOTO IKCIIEPUMEHTA.

2.7 OreHka mapaMeTpoB PErpecCHOHHON MOJIeH APOOHOr0 (HaKTOPHOTO IKCIIEPUMEHTA.
2.8 TlocTtpoeHune HACBIIIEHHOTO IJIaHa SKCIIEPUMEHTA.

Paznen 3 Bp16op onTuMaibHOTO IJ1aHA

Codepoicanue 1eKyuoHHO20 Kypca

Pa3HoBUAHOCTH MJIaHOB OKCIICpUMCHTA. OCHOBBI INOCTPOCHUA MATCMATUYCCKUX MO,I[GJIeﬁ I1JIaHOB
OKCIICPUMCHTOB. Hx XapPaKTCPUCTHUKMH. KpI/ITCpI/II/I OIITUMAJIBHOCTH  IIJIAHOB  3KCIICPHUMCHTOB.
pOTOTa6eJ'ILHI>IC HCHTPAJIbHO-KOMIIOBUIIMOHHBIC U CUMIIJICKC CYMMHUPYCEMBIC IIJIAHbI, IIAHBI BTOPOT'O
IopAaKa C €IMHUYHOU 00J1aCTBIO IJIAHWUPOBAHUA.

Cooepoicanue npakmuyeckux 3aHAmutl

3.1 IIpyHUIMIIBI HOCTPOCHUS MOJIENIEH TJIaHOB 3KCIIEPUMEHTOB.
3.2 Kputepuu onTHManbHOCTH JIAHOB SKCIIEPUMEHTOB.
3.3 OcoOeHHOCTH POTOTA0ENBHOTO MJIAHUPOBAHUSL.

Cooeporcanue 1a60pamopHuIX 3aHAMUU

3.4 Tloctpoenue poToTabeabHOTO IJIaHA.
3.5 [locTpoenue miana BTOPOTo MOPsIKa C €AMHUYHON 00JacThIO IUTAHUPOBAHMSL.

4 HOpHI[OK OIICHUBAHUA ycneBaeMoCTH H C(l)Ole/IpOBaHHOCTI/I
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KOMIIETCHIMH 00y4YaI01Ierocs B TeKyeil U MPOMeKYTOYHOM aTTeCTAlUM.
J_—[JISI MOJIOKUTEIIHFHOM OLCHKH II0 pPE3yJibTaTaM OCBOCHHA IUCHUIIJIMHBI 06yqa10LueMyc;1

HE00X0IMMO BBITIOJHUTH BCE YCTAaHOBJICHHBIC BHJIbI YueOHOH paboThl. OLeHKa pe3yabTaToB padOThI
oOyuaromierocs B 6ayuiax (1o Bugam) MpuBeieHa B TabauIe 5.

Tabmuua 5 - banapHO-peHTHHIOBast OIICHKA PE3yIbTaTOB y4eOHOM paboThl 00yJaromuxcs 1mo
Buaam(bPC)

No Kon Bun yuebnoii Pesynbrar yueOHoit Cpoxu cnaun | Kon-Bo | Kon-
n/m | popMupye | IesTeNbHOCTH JIesITeTbHOCTH paboTsI BO3MO | BO
MO JKHBIX | HaOp
KOMIIETECH 0aJUIOB | aHHBI
U (min/m | x
ax) Gasn
OB
4 cemecTp
1 I1K-20 ITocemenne nexui KoHcnekTsl j1eKiuii B Teuenune 6/10
I1K-23 ceMecTpa
2 I1K-20 ITocemenune 3amnmcu BBITOTHEHHBIX B teuenne 7/10
I1K-23 MPAKTHYECKUX 3aHATUNA | 3a7aHUi B pab0dInX ceMecTpa
TETPAISIX
3 IK-20 CobecenoBaHue 1Mo 3auer no pasueny 1. B teuenue 7/15
K-23 | pazmeny 1. ceMectpa
4 IK-20 CobecenoBaHue 1Mo 3auer o pazaeny 2. B teuenue 7/15
I1K-23 pasueny 2. ceMecTpa
5 IK-20 CobecenoBaHue 1Mo 3auer o pazneny 3. B teuenue 7/15
IK-23 | paszneny 3. cemecTpa
6 IMK-20 | 3ammra 3ager 1o 7/15
T1IK-23 WHAWBUIYaILHOTO WHWBUIYaTEHOMY
3aJlaHus 3aJIAaHUI0
CymMa 6aj1y10B IO TEKYILIEMY KOHTPOJIIO 32 CEMECTD: 41/80
7 TK-12: 3aqu)(noer0TOBKa u Crnayga 3auera ITo 10/20
crava pacrmucanuio
CIIK-1 ceccun
CymMa 6a110B 0 IPOMEKYTOUHOMY KOHTPOJIIO 33 CEMECTD: 51/100

Ilpunoscenue k maonuue 5
Kpurtepun oueHuBanusi pe3yibTaToB YU4eOHOM AeAATeIbHOCTH

a)lTocemenne jexuuii. [Toporoserit 6ann — 6. CryneHt, nocetuBmmii Menee 50% yexuui,
nosryqaer 0 GamoB mo 3ToMy KputepHio. He mocelieHHble JEKIUU M0 YBaXKUTEIbHBIM MPUYHUHAM,
aBTOMAaTHUECKH J100aBISIOTCS K 0011el cymMme OalyioB MO MOKa3aTelIto.

0)[Tocemenne npaktuyeckux 3aHsaATui. Iloporoseni 6amn — 7. CTymeHT, MOCETHBIIMMA
MmeHee 50% 3ansTuii, nomydaer 0 GauioB mo 3ToMy Kpureputo. He mocelieHHble 3aHATUS MO
YBKUTEIbHBIM PUYMHAM, AaBTOMATHUECKH J100aBISIOTCA K 0011el cymMmMe 0alljIoB 10 MOKAa3aTeto.

B) CoOecenoBanue mo pasaeay 15 — mpucyxnaercs CTyAEHTY, TIIYOOKO W TIPOYHO
YCBOMBILIEMY IIPOTPAaMMHBINA MaTepHall, UCUEPIBIBAIOLIE, TIOCIEN0BATENBHO, JIOTUUECKN CTPONHO €T0
U3JIaraBIIEMy, B OTBETE TECHO YBS3aBIIEMY TEOPETUYECKUI Marepuan ¢ npakTukou. Ilpm stom
CTYIEHT HE€ 3aTpyAHSAETCs C OTBETOM Ha BHMJOW3MEHEHHOE 3aJaHHe, CBOOOJHO CHpaBiseTcs ¢
3aJjayaMH, BOIPOCAMHU M JPYTUMH BHJAMM NMPUMEHEHHs 3HAHHUM, MOKa3bIBaeT OOIIYI0 3pYAMIIHMIO,
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3HaHUE MOHOTPa(QUUYECKON JUTEPaTypbl, MEPUOJUUECKON IeYaTH, BIAJCET Pa3HOOOPA3HBIMU
HABBIKAMH U YMEHUSMHU.

10 - omenka 3a TBepO€ 3HAHHME NMPOrPAMMHOTO MaTepHaja, KOHKpPETHOE ero u3joxeHue, 6e3
CYLIECTBEHHBIX HETOYHOCTEH, IIpaBWJIbHOE NPUMEHEHME TEOPETUYECKUX 3HAHUM, BIAJCHUE
HEOOXOAMMBIMU HAaBBIKAMU M YMEHUSIMH.

7 - OLEHKa CTYIEHTY, KOTOpbIM 3HAaeT OO0IIMe MOJIOKEHHS OCHOBHOIO MaTepuaja, HO He
YCBOWJI €ro Jerajeil, JOMycKaeT HETOYHOCTH, HEIOCTaTOYHO IpaBWIbHbIE (HOPMYIHUPOBKH,
HapylIeHUE I[OCJIEA0BATEIbHOCTH B M3JI0KEHUHM IPOrPaMMHOTO MaTepualla M HCIBITHIBAET
TPYAHOCTH B IPUMEHEHUU HABBIKOB 1 YMEHHIA.

r) 3auer. 3HaHU 110 AUCLUUIUIMHE CYUTAIOTCS 3AILIMIICHHBIMU TI0 HIKaJE:

- 10 Gayu10B BBICTABISICTCS CTYIEHTY, OTBET KOTOPOTO COAEPKUT HEKOTOpBIE MPOOENbl B
3HAHUHU OCHOBHOTO COJIEpP)KaHUs y4E€OHON MporpamMMbl AUCLUILIMHBI U HE YMEIOIIET0 MCIOJIb30BaTh
MIOJIy4Y€HHBIE 3HAHUSI IPU PELICHUH MTPAKTUYECKUX 3a/1ad.

- 15 6anioB BBICTaBISIETCS B TOM Cly4ae, PU KOTOPOM CTYAEHT OCBOMWJI TOJIbKO OCHOBHOM
MaTepuaj, HO He 3HAeT OTIEJIbHBIX JeTajieil, NOMycKaeT HETOYHOCTH, HEAOCTATOYHO IpPaBHJIbHBIE
(GOpMyTUPOBKHM, HapyllaeT IOCIEA0BATEIbHOCT, B M3JIOKEHUM IPOrPaMMHOTO Marepuaga u
WCIBITHIBAET 3aTPYIHEHUS B BBIMIOJHEHUH MTPAKTUUECKUX 3aJaHUM.

- 20 6amioB BBICTABIISETCS, €CIIM CTYACHT TBEPJAO 3HAET MPOrpaMMHBIN MaTepuai, TpaMOTHO
U 10 CYLIECTBY M3J1araeT €ro, He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MOJKET MPAaBHJIBHO NMPUMEHITh TEOPETUUYECKUE TOJOKEHHUS U BIIaJeeT HEOOXOAUMBIMU YMEHUSIMU U
HaBBIKAMH TIPY BBITIOJTHEHUH TIPAKTUIECKUX 3aJaHUN

Iloocomoeka k npakmu4eckum 3aHAMUsM.

[Ipy moOATrOTOBKE K MPAKTUYCCKUM 3aHATHUSAM CTYICHT JOJDKEH HW3YyYHTh TEOPETUYCCKUH
MaTepuall Mo TeMe 3aHATHs, OCBOMUTh OCHOBHBIC IMOHSTHsS, 3aKOHBI M (OPMYIBI ISl PacyeToB,
OTBETUTh HAa KOHTPOJIGHBIC BOIPOCHI, MO3BOJISIONINE TOTOBUTHCS M BBITIOJIHITH MPAKTHUYECKUE
3aJJaHus KAk B YYEOHBIX ayIUTOPHUSIX BO BPEMs 3aHSITHIA, TAK U CAMOCTOSTEIHLHO C MCIIOJIb30BaHHEM
MePCOHAIBHOTO KOMIIBIOTEPA).

B Tedenue 3aHATHS CTYIEHTY HEOOXOIMMO PEUINTh 3aaHusI, BBIJAHHBIC MTPETIOaBATEIIEM,
BBITIOJTHEHUE KOTOPBIX 3aUUTHIBACTCS, KaK TEKYyIIasi paboTa CTy/IEHTa Ha «3aUTCHO» U «HE 3a4TECHO».
3amaHus M0 TeMaM IMPEJICTaBICHBI B «MeTOIMYEeCKHUX YKa3aHUIX » K MPAKTUYCCKUM padoTaM.

Iloocomoska Kk 6binoaHeHuro u 3awume 1a00pAmMopHvIX pabom

[Ipu moAroTOBKE K BBIMOJHEHUIO TA00paTOPHOH pabOTHI CTYJCHT JOJKEH H3YYUTh
TEOPETHUYECKUI MaTepuall 0 TeMe J1ad0paTOPHOI pabOThI, OCBOUTh OCHOBHBIC TIOHSITHS, 3aKOHBI H
pacueTHbie (pOPMYIIBI, METOAUKY U3MEPEHHIA, U3yYUTh AJITOPUTM BBITIOJIHEHHS PAa0OTHI U IOPSIOK
00paboTKH pe3ynbTaToB U3MEpEHHil. 3amuTa JJabopaTOpHBIX paboT MPOBOAUTCS B (hopme
cobeceIoBaHU.

Buvinonnenue unousudyanbHulx 3a0aHuil.

Jlis1 3aKperieHHs: MPAKTUYECKUX HABBIKOB PEIICHHS 3a/1a4 CTYACHTBI 10 KaXI0¥ MPOHIeHHON
TeMe 0053aTeIbHO BBIMOIHSIIOT HHAWBHIyaIbHOE 3a/JaHUE TI0 CBOEMY BapHAHTY.



SMarepuajibHO-TEXHHYECKOE,
ob0ecrneyeHHue TUCIMIINHDI.

5.1 YueOnas sureparypa
OcHoBHas1 yueOHas1 IuTepaTypa

NpOrpaMMHOe M y4e0OHO-METOAMYECKOoe

1.CunnsieB, H. U. Teopus muraHupoBaHUs SKCIIEPUMEHTA M aHAIM3 CTATUCTUYCCKHUX JTAHHBIX :
yuebnoe nocobue / H. . Cunnsies. - Mocksa : FOpaiit, 2011. - 399 c. - (Maructp). - ['pudp YMO
"Nomymeno". - ISBN 978-5-9916-0990-6. — Tekct : HemocpeACTBCHHBIH.

2.Kynaruna, T.A. IlnaHnupoBaHue M TEXHHKA OSKCIIEPUMEHTA yyebHOe mocobue /
T.A. Kymaruna, O.IL. CrebGeneBa ; Cubupckuii denepanpHbiii yHHBepcUTeT. — KpacHOspCK :
Cubupckuii penepansusiii yauepcureT (CDY), 2017. — 56 c. : wi. — Pexxum gocTymna: mo mojamnucke.
- URL: https://biblioclub.ru/index.php?page=book&id=497277 (nara oOpamenus: 05.02.2020). —
bubnuorp. B kH. — TEKCT : 3E€KTPOHHBIH.

JlonoiHNTEIbHASI yUeOHasl IuTepaTypa

1.MycuHa, y4eOHO-
Meroaudeckoe nmocodue / O.H. Mycuna. - Mocksa|bepnun : qupexr-Meaua, 2015. - 88 c.
bubnworp. B kH. - ISBN 978-5-4475-2569-9. Tekct : HEMOCPEICTBEHHBIH.

O. H. IInanupoBaHWe U TOCTAHOBKA HAYYHOTO DKCIIEPUMEHTA :
: WIL -

2. TI'puropses, 0. JI. MeToasl ONTHMANbHOrO ILIAHMPOBAHMS JKCIEPHMEHTA: JIMHEHHBIE
Mojienu : yueoHoe nocodue / F0. JI. I'puropseB. — Cankrt-IletepOypr : Jlawp, 2015. — 320 ¢. —

ISBN 978-5-8114-1937-1. // Jlamp ANIeKTPOHHO-OuOMmMoTeunas cuctema. — URL:

https://e.lanbook.com/book/65949 (mata o6parmmenwust: 05.02.2021). —— TeKCT : SIEKTPOHHBIH.
5.2 MarepuanbHO-TeXHHYECKOEe U MPOrpaMMHoOe o0ecmeyeHue

AUCIUIIJINHBI.

227 Y4aeOHas ayauTopus (MyJIbTUMEIUIHAS) 17151 TPOBEACHUS: 654041, KemepoBckas

- 3aHATHH JIEKLIMOHHOTO THUIIA; obmactb -  Kys0acc,

- 3aHATHI CEMUHAPCKOTro (IPAKTHUYECKOT0) TUIIA; HoBoxky3neuxuit

- TPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYIbTAIIHI; TOPOJICKOH  OKpyr, T.

- TEKYILEr0 KOHTPOJISl U MPOMEKYTOYHON aTTeCTalliu. HoBoky3Helk, yiI.

Cneununanu3upoBanHas (y4deOHass) meOeab: jgocka Menoas, | Ky3nenosa, 1. 6

J0CKa MapKepHasi, CTOJIbI, CTYJIbsI.

OO0opynoBanme: cmayuoHapHoe - HOyTOyK, MPOEKTOP.

Hcnonb3yemoe mporpammHoe obecmedenue: MSWindows

(MicrosoftlmaginePremium 3 year 1o CyOIUIEH3UOHHOMY

noroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),

LibreOffice (cBoGoano pactpoctpansiemoe I10).

HNuTepner ¢ odecnieyennem nocryna B JUOC.

105 KomnbloTepHblii kjaacc. YueOHas ayautopus Juid | 654041, Kemeposckas

MIPOBEACHUS: obmacte -  Kysbacc,

- 3aHATHI 1a00PaTOPHOTO THIIA. HoBoky3Heukui

Hcnoab3dyemoe mporpammHoe obecnmeuenme: MSWindows | ropoackoit  Ookpyr, T

(MicrosoftlmaginePremium 3 year mo cyOnuieH3noHHoMY | HoBOKy3HEIIK, yiI.

noropopy Ne 1212/KMP ot 12.12.2018 1. go 12.12.2021 r.), | Ky3neuosa, x1. 6

Yandex.Browser (oredecTBeHHOE CBOOOJHO pPACHPOCTPAHIEMOE

I10), MozillaFirefox (cBobomHo pacmpoctpansiemoe [10),
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GoogleChrome (cBoboano pacmnpoctpansemoe I[10), LibreOffice
(cBoboaHO pacmpoctpansiemoe I10), AdobeReaderXl (6ecriiathas
Bepcust), WinDjView 2.0.2 (cBoGoano pacmpocrpansemoe [10),
Paint.NET (cBoboaHo pacmpoctpansemoe [10), SMathStudio
(OecrimaTHas Bepcus).

HuTepHer ¢ obecnieuennem gocryna 8 JUOC.

106 ITomerenue 1Jisi cCaMOCTOATEIbLHOM padoThl o0yuyaromuxces. | 654041, Kemeposckas
CneuunanusupoBanHas (yueOHasi) medesib: CTOJBI, CTYJbs, JOCKa | 00J1acTh - Kysbacc,
Me€JIOBasl. HoBoky3nenknii
OobopynoBanue: cmayuoHapHoe - KOMIBIOTEPHI (4 1mT.). FOpOJCKONW  OKpyr, T.
Hcnonb3yemoe mporpammuoe obecnedenue: MSWindows | HoBoky3Herlk, yiI.
(MicrosoftlmaginePremium 3 year mno cyOnunensunonnomy | Ky3nerosa, 1. 6

norosopy Ne 1212/KMP ot 12.12.2018 r. mgo 12.12.2021 r.),
LibreOffice (cBoGoano pacnpoctpansiemoe [10).

HNuTepHer ¢ obecneuenuem gocryna 8 JUOC.

5.3 CoBpeMenHbIe podeccHOHATIbHBIE 0a3bI JAHHBLIX U HH(OPMALMOHHbIE
CIPaBOYHbIE CHCTEMBI.

Iepeuens CIIB u UCC no aucuuniimHe

1.Madopmarmonnas cucrema «OOIMIEPOCCUMCKUN MaTeMaTHYECKUN TMOPTaID, PEKUM
noctyma :http://www.mathnet.ru/

2.udopmarmonHas CUCTEMa«IKCIIOHEHTa» - ICHTP WHXXEHEPHBIX TEXHOJOTHHA U
MOJICITMPOBAHUS, PEKHUM J0CTyMa :http://www.exponenta.ru

3.baza nannbix Science Direct (6onee 1500 sxypuanoB uznarensctBa Elsevier, cpeau HuX
U3IaHKS [0 MaTeMaTHKe ¥ HHPOpMaTHKe),pexkuM gocTyma :https://www.sciencedirect.com

4 NndopmarmonHas cucreMa «EqmHoe okHO AocTymna K MHGOOPMAIMOHHBIM PECypcamy
http://window.edu.ru/catalog/

5.ba3pl JaHHBIX U aHANUTUYECKHUE IMyOIUKAllMU Ha MOpTaie «Y HUBEPCUTETCKAs
uHbopManroHHas cucrema Poccus», pexum goctyma: https://uisrussia.msu.ru/

6 Unble cBeleHUs U (MJIM) MATEPHUAJIbI.

Jlis opraHu3anmuy CaMOCTOATENbHOW pabOThl CTYIEHTOB, pa3pabOTaHbl METOJUYECKHE
Mmatepuaisl: Ynonos FO.B. Meronuueckue marepuansl «CamoctositenbHas pabora crynentony /HO.B.
VYnonos; HoBoky3neu. un-t (¢umn.) Kemepos. roc. yu-ta. — HoBokysuenk, HOU Keml'Y, - 2020 — 22
c. Azmpec - cchUlka Ha TEKCT ydeOHoro mocoOus, pasmemieHHoro B OUOC nHa caiite HOU
KemI'Vhttps://eios.nbikemsu.ru/ (pasmen I'maBuas / O6pa3oBanue / OOpa3zoBareibHbIC MPOTPAMMBbI
OOKEII / be3omacHOCTh TEXHOJIOTHYECKUX TPOIECCOB M MPOM3BOACTB / METOoau4eCcKue U HHbBIC
JOKYMEHTHI /).

6.1.1IpumepHbIe TeMbI MUCHbMEHHBIX YU4eOHbIX PadoT
ITucemMennbie pa6OTBI o AUCHUIUIMHE TIPCAYCMOTPCHBI KaK BHJbI I/IH,Z[I/IBI/I,Z[yaHBHOﬁ

CaMOCTOSITEIIbHOW PabOThI CTYJCHTOB, OTIPECIISICMbIE TIPETIOAaBaATEIICM.
Ipumepnvie memovl UHOUBUODYANLHBIX 3A0AHUL

1. Perpeccnonnslii aHaus.
2. I'pagueHTHBIE METOBI ONITUMU3ALINH.
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3.rpaduueckoe mpeacTaBIeHNE SKCIIEPUMEHTAIBHBIX JAHHBIX U OIMUO0K H3MEPEHUH.
4.PanjoMu3anus.
5. OyHKIHA OTKIMKA. MOJeNnb «4EPHOTO SIIIHKaY.

6.2. IIpumepHBbIe BONPOCHI U 32IaHUA / 321241 JJIA IPOMEKYTOYHOH
aTrecTalnu

Ipumepuvie sonpocel 3auema:

DKCIIEpUMEHT - OCHOBHBIE TEPMHUHBI U OIIPE/ICICHHUS.

MeTo 1l OpraHu3aluy KCIEPUMEHTA.

Koppensuuonnsiit ananus. Koadduunent koppensuuu.

Jucnepcuonnsiii aHanu3. Kpurepuit @uiepa.

[IpumeHeHne KpuTepueB Coryacus sl MPOBEPKH CTATUCTUYECKUX THIIOTES.
OneparuBHas xapakrepucTuka. [lopsiiok nocTpoeHus: onepaTUBHON XapaKTEPUCTUKH.
3aaya ONTUMHU3ALUHU KCIepUMeHTa. BpiObop 00001IeHHOTO TapaMeTpa ONTUMHU3ALUH.
TpeboBanus k ¢pakTOopam Ipu IUIAHUPOBAHUM SKCIIEPUMEHTA.

@yHKIUA OTKIMKA. MOJENb «4EPHOTO SAIIHAKAY.

0. Bre1i0op mMareMaTudecKor MoAeTH (PYHKIIUN OTKIIHKA.

1. CrnocoOsl noucka ontumyMa GyHKIUU OoTKIKKa. [1]aroBbrit npuHIum.

12. TlpuHsATHE pelIeHwid Iepe ] OpraHu3aluei SKCIepUMEHTA.

13. O6paboTka pe3yabTaToOB IKCIIEPUMEHTA. METOIbI PETPECCHOHHOTO aHAIIN3A.
14. TIpoBepka a/leKBaTHOCTH MOJTY4€HHON MaTeMaTUYeCKOW MOJEIH.

15. IIpoBepka 3HAYUMOCTH KOA(DDUIIMEHTOB PETPECCHH.

16. IlpunHsATHE pEelIeHNI MOCIe TTOCTPOCHUS MOJICTH TIpoliecca.

17. Knaccudukarus sKCIIepUMEHTAIBHBIX IJIAHOB.

18. TlonHbIN (PaKTOPHBIN IKCIIEPUMEHT.

19. JIpoOHbIil hakTOPHBIN AKCIIEPUMEHT.

20. TI'enepupyroree COOTHOIIICHHE.

21. Onpenensronmii KOHTPACT.

22. IlnaHbl BTOPOTO MOPSIKA

23. PorotabenpHOE TUTaHUPOBAHUE.

24. HacbllieHHbIE TUIaHBI.

25. CuMmIuiekc-TIaHUPOBAaHHUE.

RO ~NoO WM

Ipumepnoie npakmuueckue 3a0anuslzadaqu

1. 3apgano ymcio onbIToB. OLEHUTh NOIPEIHOCTh U3MEPEHHOTO 3HAYEHUS OTKIIHMKA.
IIpoBeneHo 5 u3MepeHuii OTKIIMKA MPU OJHUX U TEX XK€ 3HaAUCHUSIX (PaKTOPOB.

2. ComporuBienue nepopmanuu A,aqtoMUHMEBOTO cruiaBa 1915 B Haumbounbliel creneHu
3aBUCUT OT TeMmIieparypsl 6 u ckopoctu aedopmarun & HeoOXoaumMo MOIydnuTh MaTeMaTHUECKYIO
Mojenb Buaat, =4, (6, Hmns mocneayromieil ONTHMU3ALUK MApaMETPOB Ipoliecca IIACTHYCCKOM
00paboTKH.

3. Bbixon TOMHOW MOPOAYKIMH B TEXHOJOTMYECKOM IMPOIECCE COCTaBIsUL:  CpelHee
apupmernueckoe u = 86,5%, cpenHee kBajapaTudyeckoe oTkioHeHue o = 4,5%. Ilocne BHeceHus B
TEXHOJIOTHYECKUH MPOIIECC YCOBEPIICHCTBOBAHUN COOpaHHOE B TE€UEHHUE MATH AHEH (N=5) naHHBIE
coctaBuii 90,3%. MoHO 11 yTBEpKIaTh, YTO BBIXOJ FOJTHOTO YBEIUUYUIICS?

Cocrasutens: K.B. Umenesa, 1oueHT kadeapsl T€03KOJIOTHH U Teorpaduu
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